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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0oOpa3oBarenbHON mnporpammel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yuétoM (enepanbHOl pabodeit mporpaMmbl BocnuTaHus W KoHnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yuebHoro npeameta «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3yuyenune kypca (usuku yriayOJEHHOTO YPOBHS IO3BOJIAET pPEeaU30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4YaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHs 00pa3oBaHUs B
OpraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJbTaTh
OCBOEHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa3oBaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€HHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHMM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0JI1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUYUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYMX MPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISCT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



duszuka kak Hayka o Hambosee OOUIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBINi Kype GU3HKH — CHCTEMOOOPa3yOIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusndeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCQ, TOJIy4YEHUs HOBBIX MAaTepUajoOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBaHHE YMEHHN MPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPETHETO 00I1Iero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE W
noJie.

Hoea cymanumapusayuu. EE peannsanys NPeaIosiaracT HCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriyoi€HHOTO ypoBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takke 00CYXKIEHHUs
po0JIeM paloOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHMe cojiepKaHus MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITh MTOCTPOCHO Ha
NPUHILIMAIAX CUCTEMHO-JIEATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THUX
IPUHILIKAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIBHOTO YYEHMYECKOTO JKCIEpPUMEHTA,



BKJIFOYAIOLIETO (DPOHTANBHBIE YYCHHUYECKHE OIBITHl MPH HU3YYEHHU HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTHKyMa B CHUCTEMY JIaO0OpaTOpHBIX pPaboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mon pabortamu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBOM HHCTPYKIIUH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa NpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMaTUKU U1 3TUX BUAOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBIAETCA
y4acTHUKaMU 00pa30BaTEIbHOTO MpOoIecca UCXOAs U3 OCOOCHHOCTEH MOYPOUYHOTO
IUIAHUPOBAaHMUS M OCHalleHus kaOuHera ¢usuku. [Ipum sTOoM obGecneunBaercs
OBIIAJICHNE OOYYArOMIMMHCS YMEHUSMH TIPOBOJAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], WCCIICIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbuioe BHUMaHME YAENSETCS PELUICHUI0 PACYETHBIX M KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIAHHOM W HESIBHO 3aJIaHHOM (DU3MUYECKOU MOJENBIO, TO3BOJISIONINE MPUMEHSThH
U3Y4YEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasliesia Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KayecTBEHHBIX 3aj1a4y
OPUOPUTETOM SIBIISIOTCA 3aJaHMsl Ha OOBACHEHUE/NpEeJCKa3aHHe MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TPeOYIOIIre BbIOOpa
buznyecKoil MOAeNu AJis CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere (QU3MKKM JOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bU3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpalMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M O0ECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme MO0 (U3HMKE KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAaHMUSI ~ M3y4aeMbIX SIBJICHHUH M  TMPOIECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OeCredrBaeTCsl B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHupoBaHHEe WHTEpPECa H CTPEMJICHHS OOYYaOIMXCS K HAYYHOMY
M3YYECHHUIO TPUPOJBI, Pa3BUTUE HUX HMHTEIUICKTyalbHbIX U  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUNU O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIbHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIPABJICHUH.

JlocTikeHHne 3TUX Ielield 00ecrneurnBaeTCsl peleHUEM CIEAYIOINX 3a1a4y B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111eTr0 00pa30BaHuUs:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OOBSICHEHUSI
bu3nYeCcKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHue
dbu3nyeckoil MoJeNM, aJIeKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NOHUMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSTEJIBHOTO IIJIAHUPOBAHUS W TMPOBEIACHUS
GbU3MYeCKX JKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM IS PAa3BUTUS YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuUTHE UHTEpeca K chepam mpoPecCuOHATBHON e TEIHPHOCTH, CBI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMmme 1o (QHU3MKE TMepeyeHb JadopaTOPHBIX U
NPAaKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaJTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o npupojae. HayuHslil MeTo1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipollecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco6b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3UMYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). 'unore3a. @U3NYECKUil 3aKOH, TPAHULIBI €T0 PUMEHUMOCTU. Pu3nuecKas
TEOPHSL.

Ponb u MecTto Qu3NKM B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIbHOCTH JIIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3mepeHne cuiibl TOKAa M HANPSHKEHUS B LEMU MOCTOSHHOTO TOKAa MPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTh) W
YCKOPEHHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEepUAIbHON TOYKH OT BPEMEHU M MX TpaduKu.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME MAaTepUAIIBHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora obOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, MIecTepéHYaTble U peMEHHBIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKeHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cCKOpoCTH MPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMuUKyMm.

N3ydyeHne HEpaBHOMEPHOIO JIBUYKEHUS C II€JIbIO ONPEIENICHUsI MTHOBEHHOU
CKOPOCTH.

N3mepeHune yckopeHusi Mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(PPOBOI TabopaTOpUn).

N3yuenne nABWXKEHUS Tejla, OpPOILIEHHOTrO TOpu3OHTAIbHO. I[IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHUS Tella IO OKPYXHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojia OOpalieHus] KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoOTHl. J[BH>KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU JABUKEHUU TEjla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPLUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Tely CHI €
IIPOU3BEACHUEM MACCHI TEJIa HAa €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOEe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHibl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

HccnenoBanue yClIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEKOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIUTENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHbIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M1 ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaboTta cuisl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loTeHnManbHpIE W HENOTEHUMAJIBbHBIE CWIbL. lloTeHUManbHas >HEPrUS.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbsi KoCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHy/IM Ui HMIEAaIbHOM JKUIKOCTHU Kak CJEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOEe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM W MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHre KHHETHYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHS] TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosexkyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUST MOJIEKYJsipHO-KuHeTnYeckorn Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBMKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX Te€N U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIQy [JaBIEHHEM U  CPEIHE KUHETHYECKOM  3HEeprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHHS MOJIEKYJ HJIEaJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CpPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHL.

TexHHYeCcKre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHUS YacTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Hudbdysus sxunkocTen.

Mogens onsita HltepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

HccnenoBanne Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHUS] BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tTepMmoauHamuku. (CaMONpou3BOIbHAA — pelakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Boruncienne paboThl 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelnbHass W MOJIIpHAs
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YnaenpHas TEIUIOTa CrOpPaHHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue 00
aauabaTHOM TIpoIiecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEpE3
33IaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHM JUIsI  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! neicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACTIEKThl MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3EIbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUA «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenmenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. VcmapeHne W KWICHHWE. Y JenbHAs
TEIJIOTa Mapoo0pa30BaHU.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIICHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTHH B (PAa30BbIX NMEPEX0IAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpayuu.

TerioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTABJICHHM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TIEHKAMH.

CmaunBaHue.



Kanunnsipasie siBeHUs.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTM  JeopManud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA H  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnosisa.  [IpoOnwiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHinumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMANIOB ISl AJIEKTPOCTATUYECKOrO TMojis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeckOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HaANpsH>KEHHOCTH O3TUX TMOJEH |
HKBUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencarop. DIeKTpOEMKOCTh KOHJEHCATOpPA. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX IIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOpa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

OueHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B YHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMNHU, COJACPHKAILIECH KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 231eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS IOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1l y4acTKa 1EMH.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COINPOTHUBJICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pazBeTBIE€HHBIX dekTpruueckux menei. [IpaBuina Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) D2JIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIIOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3iuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOIUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHUECKOE IPUMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIydeBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBL: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyM.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OTHOBAJIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YUCHUEM MEN 0006 HAYUHO20
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENbHbIE MPUOOPHI, LIUPPOBas 1adopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopel 1 X MPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEeW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM  «TEIJIOBON» W
IIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJICHUS B IIPUPO/IE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJEKYII,
MOJIb BEILECTBA, MOJSpHAs Macca, II0Jy4YeHUE HAaHOMATEPHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ia30B, KUIAKUE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALINS, TaTbBAHUKA, JJIEKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAHHMEM MEXaHH3MOB,
y4€T CYXOro M OKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]b BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULIUOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIIACC

Pa3znen 4. DiekTrpoauHamMmka.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unun
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. J[BH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U TUAMarHeTUKH.



TexHu4eckue yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IMPUMEHECHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

Kaptrna nHUI MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienue nBukEHUs MyyKa 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKyYus.

SIBnenue dNEeKTpOMarHMTHOW MWHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKUMM Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKINH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOUECChl: HUHAYKIMOHHAS
Me€4b, COJICHOMU/I, 3alllUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUU B MArHUTHOM MOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKUUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIAYKIIHAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHHUE (3aKOH COXPAHEHMSI MEXaHUYECKOW sHepruu). BoiBog
JMHAMUYECKOT0 OMMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KOJIeOaHUi €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora koneOanuid. Ilepuon ManbiX CBOOOIHBIX KoOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux konebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHruuecKue yCTpOHUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH NIEPHOJA MANbIX KOJIEOaHUM Ipy3a HA HUTHU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Mepruoaa CBOOO HBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanre koyiebaHUWM Tpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
dbopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YPHEPTUU NPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHHM HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJ€0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mepepadya W NOTpEOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3EKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY eTpoiicTBO M MPUHIMIT AEUCTBUS TpaHCPOopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJeHHe, MHTepdepeHIus u
TudpaKIms.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHnus u qudpakius.

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

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEJIbI.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOA0IbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUU.

HabGnrogenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TTOJSpU3alys, udpaKius, UHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIECTOBOTO U3TYyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIOTHBIN MMOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenabHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

ColOuparome u pacceuBaroiiie JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUSL TOHKOM c(epuyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMEIIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHune wu300paKeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmuecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOICHUS
INIABHBIX ~MakKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus: CBETa.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/Ia.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JINH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepYEepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTPA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIHOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NTPUMEHUMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatel
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanusi  JlopeHra.
YcioBue mnpuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBsI3b MaccChl C SHEPrUel U UMITYJIHCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUS
MTOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmenieHusa Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneTtoBa. 3akoHbl hoTodPdekra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIeWca yactuibl. KopmycKymispHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®otor(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSHKEHUSL.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomieaue GoTOHOB MpU MEPEXOAE aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mozens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIM QOH n3nydueHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Maccol spa.

Anepubie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonasl perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTAJIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EauHcTBO pu3nyueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.

HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. DiieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUIsI OOBSICHEHHUS MPUPOJIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TNIABHOW MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBaszapbel. UEpHbIE ABIPHI B sSApax
raJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmonenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUHN (PU3UYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKkuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKMUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

O0600maromiee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepXKaHus pa3AesioB Kypca «MexaHuKay,
«MonexynsipHasi pu3MKa U TEPMOAMHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHUM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
busnyeckoil Teopuu, poiib HU3NUECKON TEOprur B POPMUPOBAHUU MPEACTABICHUM
0 (u3NUYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B 0OIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenune kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, ONOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
NnO3HaHuA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (pusmyeckas BEIMYMHA, 3AKOH,
Teopusi, HAOIIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I POBast J1adbopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECCTBO. BEKTOpPBI M MX NPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJIHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MNpUpONE, KoJieOaTeIbHbIE
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH IIpU NPOU3BOACTBE
JIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPA3BYKOBasg JUArHOCTUKA B MEJHUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTALUINYECKAsA CTPYKTYpa TBEPIBIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTPOBUTATEND IKOOM, TeHepaTop MEPEeMEHHOT0 TOKa, WHAYKIIMOHHAS TEYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PAauOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



HpOCKHI/IOHHHﬁ armapar, BOJIOKOHHAsS OIITHKA, COJIHCYHAA 6aTape$1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI e€ pas3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYaloIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuu;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuUHbIM chepaM Ipo(ecCHOHATBHON AESITEIIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmNbITa AESTEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IIpoLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OopMyIHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPHUBAEMBIX
bu3NYEeCKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIbCKOM W MPOEKTHOU
NEeATeTLHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIIOMCKY METOJOB perieHusT 3a1ad  (pU3nIecKoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHMUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHKUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJW3UpPOBATH 3ajady,
BBIJIBUTaTh THUIOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATHh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYaIlMsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHWSA TI0 (U3UMKE B MPAKTHYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nnopmanueii:

BJIAJETh HAaBbIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HWCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HUHTEPIpPETAlni0 UHPOPMALUU pa3IHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3alMOHHBIX 3a/ady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PA3NIMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs WHGOpPMalUUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKH U BO BHEYPOUHOUH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBUIYaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeessiTh poJid ¢ Y4€TOM MHEHHH YJaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBIATH NPOOJEMBbI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUIM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

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

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
(GU3MKHM, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PHUCKA W CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aIanTUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh TMOHUMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIIECTBICHUH OOIICHHSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC U
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonmy oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHU:

NOHMMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M OATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOpUu B
(dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHas cucTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJIO, MAaTEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBWKCHHE,
cBOOO/IHOE MajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pasznuyarh ycloBUs (TpaHULbl, 00JacTH) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKHE IIPOLECCHl W SBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUS] U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jii CKOPOCTH U IEpeMEeLIeHMUS,
3akOoHbl HprOTOHA, NpUHOMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b pPa0OTHl CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tena), MpPU OSTOM HCIOJIb30BATH
MaTeMaTH4ECKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHHS] HWJEAIbHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIUJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUeH TEIJIOBOTO ABMKEHMS €T0 4acCTHLl, CBA3b JABJICHUS UACAIBHOTO
rasa ¢ KOHLEHTpalUMEeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpAHEHUs SHEPIMHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILIEHHUA: 3aKOHbI OMa JuId ydacTka
UeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEII, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TEMmoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAT >3JEKTPOCTATUYECKOTO IIOJIS,
Pa3HOCTh  MOTEHLMANOB, JJEKTPOABIKYLas CWja, CWIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C IMOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE [IBJKEHUE, TEIIOBOE [IB)KEHHME YacTHI] BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAIIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsYKEHHOTO TPOBOIHUKA;

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEIMIHOCTEN U3MEPEHUH, 1€71aTh BBIBOABI 10 PE3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON THIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTESBI;

coOJI01aTh TpaBuiIa 0€30MacHOrO0 TPy/Ja IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro »JKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIBCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(buU3MUECKOl MOJENIbIO: Ha OCHOBAHMM aHAJIW3a YCIOBUS OOOCHOBBIBATh
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IOIYYEHHBIX PE3YJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3lenoB Kypca (PU3UKH, a TAKKE UHTETPAIUU 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

OPUBOAUTH MPUMEPHl BKJIAJa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH 4YEeJIOBEeKa, CBA3AHHOM C (PU3MYECKMMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIIOIB30BAHNN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHSTh pa3jHyHble CrOcoObl paboThl ¢ MHpoOpManuen (HU3NIECKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy TPYMIIbI, PAlIMOHAIBHO PaclpeAesiTh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

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

NOHUMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YENOBE€KAa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢bu3uKky, poib (puznyeckol Teopurn B (GOPMHUPOBAHUU MPEACTABICHUN O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PM3MUECKON KapTHHBI MUpa B 00ILEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTaBICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojened (Qu3MYeckux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE MOJIs, TApMOHUYECKUE KOJIeOaHusl, MAaTEMaTUYECKUN MasITHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKasl TMH3a, MOJIeeil aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB U
OrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHATM3UPOBATh U OOBICHATH DJCKTPOMATHUTHBIE TPOIECCHl W SBJICHHS,
UCIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHHINTEHHA  UIs
dororddekra, mepBpd W BTOpOM mocTynaTel bopa, mpuHLHUI
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN WM 3HEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCMOJB3YySl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATUUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA UMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
AJIEKTPOMArHUTHASI UHIYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMpaBJICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€E IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIIMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalM3a ¢ OOBACHEHUS (U3UYECKUX  MPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJIaKTHUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHUMOCTH



¢uznueckux BeIMYMH B BHAE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JellaTb  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| M3MEPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJlyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IMpPeaoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpyla IpU MPOBEICHUH HCCIeT0BaHUN
B paMKax ydueOHOro »JKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJauyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3MYecKOl MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarolue TPeOOBAHUAM 3aJauyd, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3AKOHOMEPHOCTH M TOCTYJAThl (PU3NUECKUX TEOpUi
OpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUd 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JAaHHBIX, AaHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOIYYECHHBIX
pe3yJbTaToB;

pemath KayeCTBEHHbIE 3a/aud, TpeOylollue MNPUMEHEHHUs] 3HAHUA U3
pa3HbIX pa3aenoB Kypca (PU3MKH, a TAKXKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BaHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHIKEHHUN



HAyKM W TEXHOJIOTMH JJisi JajbHEHIIero pa3BUTUS YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMylro  HMHQOpMAlMl0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

POSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJTHEHUSI IPOEKTHBIX U yUE€OHO-UCCIEI0BATENCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIISAT ACATEILHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIATH MOTUBALMIO K Oyaymield npohecCUOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.
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11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB
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NMpPoOrpaMmblI Beero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pazgen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarnutHoe 11051 14 https://m.edsoo.ru/SPRHOWUIIL
1.2 DJNIeKTpOMarHuTHasi MHIYKIUS 13 1 https://m.eds00.ru/VQQ38UZXC
Hroro no pazgeny 27
Pa3znen 2. KOJJEBAHUS U BOJIHBI
2.1 Mexannyeckue KoueOaHus 10 https://m.edsoo.ru/YOUAG69FNZ
2.2 DNEeKTPOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXQHHHICCIHE 1 SICKTPOMATTHTHBIC 10 1 https://m.edsoo.ru/RYENOQOYIC5
BOJIHEI
24 Onruka 25 1 https://m.edsoo.ru/OBLIJ6N69R
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOM Ayannu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusnka aToma 5 https://m.edsoo.ru/ZLJ435GQC
43 usitia ATOMHOr0 57pa i JEMEHTAPHBIX 5 https://m.eds0o0.ru/Q4WLMHSOT

YACTHIL




Uroro no pazgeny 25

Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12 ‘ ‘ https://m.edsoo.ru/RPXWEWN4N

Hroro no pazneny 12

Pazgen 6. PU3HUECKHI MIPAKTUKYM

6.1 Du3nYeCKui MPaKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9A1AJIF

Htoro no paznemny 16

Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE

Cucremaruzanus U 00001IeHne
7.1 HPEAMETHOTO coﬂeP}KaHHfI 1 OTblTd 15 https://m.edsoo.ru/PSCGRX7TW

JESTSIIBHOCTH, IPHOOPETEHHOTO TTPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos

Hroro no pazneny 15

PeszepBHoe Bpems 10 https://m.edsoo.ru/E65RY9XI.B

OBIIEE KOJIMYECTBO HACOB I10 170 4 16

ITPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®usznka — pyHIaMeHTalbHas
HayKa O Ipupojie

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

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

HayuHsblii MeTOZI TO3HAHUS U
METO/bl UCCIIEA0BAHUS
buznyecKux sIBICHUN

https://m.edsoo.ru/47JULOI1Y

OKCHEpUMEHT U TEOpUs B
nporiecce MO3HaAHUS TPUPO/IBL.
Habumtonenune u 3kCiepuMeHT B
busuke

https://m.edsoo.ru/RV2VFEZL6

CrniocoObl u3mepeHus GpU3NIEcKux
BCJIMYHUH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/ISMepeHI/Iﬁ
(I)I/I3I/I‘IGCKI/IX BCINYHH

MopnenupoBanue B ¢pusuke. Ponb u
MecTo (pU3MKH B HOpMUPOBAHUH
COBPEMEHHON HAyYHOU KapTUHBI
MUDA, B IPAKTUYECKON
JESATENBHOCTH JIIOJEH
MexaHnueckoe IBUKEHHE.

CucremMa oTcyera.
OTHOCUTEINBHOCTh MEXaHUYECKOTO

https://m.edsoo.ru/BKMS7EYO5

https://m.edsoo0.ru/K3LQI3CFT

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

https://m.edsoo.ru/QUQYCWDZP




10

nerxenus. [Ipsmas u odpatHas
3a/1a4d MEXaHUKHU

Pannyc-BexkTop MarepuaibHOM
TOYKH, €ro MPOEKIIUU Ha OCU
KoopauHar. Tpaekropus.
ITepememienue. Cxkopocts. Ux
MPOEKIIMU HA OCH KOOPAUHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['papuyeckoe
OIKMCaHNE PABHOMEPHOTO
IPSIMOJIMHEHHOTO JBUKCHUS

CroxxeHue nepeMenieHnii u
ckopocreii. Perienue 3amaq

https://m.edsoo.ru/PEU6JZ20QE

https://m.edsoo.ru/ZNKXPSMEF

11

HepaBHoMepHOE 1BUKEHUE.
MrHoBEHHasi CKOPOCTb.
VYckopenue. [IpsamonuneitHoe
JBUKEHHE C TOCTOSTHHBIM
YCKOpPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'paduueckoe onucanme
Hp;[MOJIHHGfIHOFO JABHUKCHUSA C
MMOCTOAHHBIM YCKOPCHHUEM

https://m.edsoo.ru/N321FH2L 1

13

CBobosHoe nmajieHue. Y CKopeHue
CcBOOOIHOTO ITaJICHHUS.
3aBUCHUMOCTh KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHS OT BPEMEHHU
U UX rpaduku

https://m.edsoo.ru/UYVYXC8JD

14

JIBr>keHue Tena, OpoIIeHHOro MO
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/W6B8TSPKM




15

KpuBonuneliHoe 1BU>XEHUE.
JIBM>KEHUE 110 OKPYKHOCTH.
YrioBas v JINHEWHAsI CKOPOCTb.
IIepuon u yacrora.
LlenTpOoCcTpEMUTENBHOE U TTOTHOE
YCKOpEHHUE

https://m.edsoo.ru/SGZQQF5H2

16

17

18

KonTtponbHast pabora o Teme
"Kunematuka"

[TepBbrIif 3akoH HproTOHA.
NuepunanbHble CUCTEMBI OTCYETA.
[IpuHIIMIT OTHOCUTEIHLHOCTH
lNanues. HennepuuanbHble
CUCTEMBI OTCUETa

Cwita. PaBHOJIEHCTBYIOIIAS CHJIA.
Bropoii 3akon HetoTona. Macca

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/SFO42H11.2

https://m.edso00.ru/2QC075VDL

19

B3anmopencreue ten. Tperuit
3akoH HproToHa

https://m.edsoo.ru/NAD4VZADH

20

21

22

[IpyuHIMN cynepno3uuuu Cuil.
Pemenue 3aga4 Ha npUMEHEHUE
3ak0oHOB HproTOHA

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh
IPaBUTALIMOHHOW U HHEPTHOMN
MacChl

CuJia TSHKECTH M YCKOPEHUE
CcBOOOIHOTO MMaIECHUS

https://m.edsoo.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB

https://m.edsoo.ru/36LBC4ZQJ

23

JIBmkeHre HeOECHBIX TEIl U UX
HMCKYCCTBEHHBIX CITyTHUKOB.

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




24

[TepBasi kocMHUYeCKasi CKOPOCTb.
3akonsl Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RV3SSWO081

25

Cuna tpenus. [lpupona u Buabl
CuJ TpeHus. [IBuxeHue B
KUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI
COIPOTHBIICHUS CPEJIBI

https://m.edsoo.ru/UP3KXCTQU

26

27

28

Hasnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena

AOCOIIOTHO TBEPIOE TEIIO.
[ToctynarensHoe U BpaliaTeiabHOe
JIBIDKEHUE TBEPJIOTO Tesia

MoMeHT CUJIbl OTHOCUTEIBLHO OCH
BpalllCHUs. IInedo cunbl

https://m.edsoo.ru/SWDUEVCO2

https://m.edsoo.ru/UVIUYVE7Y

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, IpUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tesa. Y CIIOBUsI pABHOBECHS
TBEPAOro Tena. Buasl paBHOBeCUs

https://m.edsoo.ru/VFOEBAR78

30

31

32

Pemenue 3agau

KonTponbHas pabota mo Teme
"Tunamuka. CTaTuka TBEpOTO
Tena"

NMitynbsc MaTepUaIbHONW TOYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK.
Ilentp Macc cucTeMsl
MaTepualbHBIX TOUeK. Teopema o
JBUKEHHUU LIEHTPA Macc

https://m.edsoo0.ru/Q3QEPZXMR

https://m.edsoo.ru/4IHS90LZD

https://m.edsoo.ru/3PBMZ3HII




33

34

35

WimMmynbe CHITBI U ©I3MEHEHUE
HMITyJIbCa TeJla. 3aKOH COXpaHEHUs
HMITYJIbCA. PeakTuBHoOE JABHUXKXCHHUC

MOMEHT UMITyJIbCa MaTepHATbHOMN
toukd. [Ipencrasnenue o
COXpaHEHUHU MOMEHTA UMITYJIbCa B
HEHTPAIbHBIX MOJIAX

Penrtenue 3amau

https://m.edsoo.ru/INJW80O116

https://m.edsoo.ru/CHS9DBR4I

https://m.edso0.ru/22402576M

36

Pabota cuiibl Ha MajioM U Ha
KOHCYHOM IICPCMCUICHUH.
I'paduueckoe npencrapnenue
paboThl cuibl. MOIIHOCT CHJTBI

https://m.edsoo.ru/B7N1YBPIN

37

38

39

40

Kunernueckas sneprus. Teopema
00 U3MEHEHNN KUHETHIECKON
SHEPTrUun MaTepHaanoﬁ TOYKHN

IloreHuManbHbIE U
HENOTEHIMAJIbHbIE CUJIBI.
ITorenumaneHas 3Heprus. Bropas
KOCMHYECKasi CKOPOCTh

TpeTbs KocMUYeCKasi CKOPOCTb.
CBs13b pabOTHI HEMOTEHIIUATBHBIX
CHJI ¢ U3BMEHEHHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOMN
SHEPTUU

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu s uaeanbHOM
KUJKOCTH

https://m.edsoo.ru/NSQCCI1EIM

https://m.edsoo.ru/BHTO9W4CQ

https://m.edso00.ru/66P2WGW S4

https://m.edsoo.ru/OIC610G5F




41

42

43

KontponbsHas paboTa no reme
"3aKOHBI COXpaHEHUs B MEXaHUKe"

PazBuTue npeacraBieHuit o
npupoie TernoThl. OCHOBHBIC
nosnoxenus MKT. Tudbdyzus.
BbpoyHOBCKOE BH)KEHHE

Crpoenue ra3000pa3HbIX, )KUIKUX
¥ TBEPJBIX TEJ. XapaKkTep
JIBIDKCHUS M B3aUMOCHCTBHS
YaCTHII BEIECTBA

https://m.edsoo.ru/SO90PC322

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

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepsl MOJIEKYJT
(aromoB). KosnuecTBo BelecTsa.
[TocTosiHHas ABoraapo

https://m.edsoo.ru/SFCL7ZUUO

45

46

Temneparypa. TemioBoe
paBHoBecue. [lkana Llenscus

Pemenue 3amau

https://m.edsoo.ru/SDOFUFGIL

https://m.edsoo.ru/EGRVS58D9F

47

48

49

Nneanbueiii ra3. I'a3oBbie 3aKOHEI
YpaBHenue Menneneena-
Knaneiipona. Pemenue 3agau

AbGcomoTHas TeMieparypa. 3aKoH
JlanbToHa

https://m.edsoo.ru/01MOXOV4B

https://m.edsoo.ru/7RAZ800OM4

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

50

HSOHpOHGCCBI B UACAJIBHOM ra3€ C
INOCTOAHHBIM KOJIHYECTBOM
BE€IICCTBA

https://m.edsoo.ru/UQ9SUVODW

51

52

I'paduueckoe npeacrapneHue
M30TIPOIIECCOB: U30TEPMA,
n30x0pa, n300apa

OcHoBHoe ypaBHenne MKT

https://m.edsoo.ru/W1HC88PJ4

https://m.edsoo.ru/E65TLSWXG




53

54

55

Penrtenue 3anau

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
CpeHel KHHETUYECKOM SHeprue
MOCTYNAaTEeNbHOTO TEIJIOBOTO
JBUXKEHUS €€ YacTHUIl

O00011IeHNE U CUCTEMATHU3ALIHS
sgagui o teMe "OcuoBssl MKT"

https://m.edsoo.ru/8U427HIY]J

https://m.edsoo.ru/N6ETZ0LDZ

https://m.edsoo.ru/EDM5ZTZCY

56

57

KonTtponpsHast pabora o Teme
"OcnoBbl MKT"

TepMoauHaMuyecKasi CUCTEMA.
3ajaHye BHEIIHUX YCIOBHM s
T/ cuctemsl. BHemnHue u
BHYTPEHHHUE MTapaMETpPHI.
ITapametpsl T/ cuctemsbl Kak
CpeHUE 3HAYEHUSI BEJIUYMH,
ONKCHIBAIOIIUX €€ HA
MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/LTSZA1JQ7

https://m.edso0o0.ru/4L636LXVZ

58

Hynesoe Hauano TepMOJUHAMUKH.

CamMonpou3BoJIbHas penaKcaius
TJI cuctemsl K TEMJIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLIJRP

59

60

Mopens ueanpHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TON MOJEIN
YpaBHeHue Menneneena-
Knaneiipona u BeipaxkeHue st
BHYTPEHHEHN SHEPTrUun

https://m.edsoo.ru/FOQVOQKQS

https://m.edsoo.ru/TZJUGWSMZ




61

Bripaxkenue aJisi BHyTpeHHEH
SHEPTrUU OJHOATOMHOI'O
UJIeabHOTO ra3a.
KBazucraruueckue u
HECTAaTUYECKUE MPOIIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

63

64

DnemeHTapHas padboTa B
TepMoIMHaMKKe. Beruucienue
paboTsI 1o rpaduKy mporecca Ha
pV-nuarpamme

Temnonepenayua Kak criocod
WU3MEHCHHS BHYTPEHHEH SHEPTHU
TJ1 cucremsl 6e3 coBepIICHUS
paboTsl

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTy4YCHUC

https://m.edsoo.ru/YHE1589A1

https://m.edsoo.ru/BDN5GEKP7

https://m.edsoo.ru/QM4TI9ETS8

65

KonmuaecTBO TENIOTHI.
TenmoéMKOCTh Telna. Y IenbHas U
MOJISIpHASI TETUIOEMKOCTHU
BellecTBa. Y AeabHas TEeIIoTa
CropaHus TOIUIMBA

https://m.edsoo.ru/RQASBF9Q5

66

Pacuér konmyecTBa TEIIOTHI IPH
TeIIoneperaye

https://m.edsoo.ru/B4NQ2B026

67

68

Ilonsarue 06 agnadbaTHOM
npouecce. [IepBriil 3aK0H
TEPMOANHAMHKN

KonudaectBo Temnots u paboTa

KAaK Mepbl U3MEHEHUSI BHYTPEHHEN
sHeprun T/I cucrembl

https://m.edsoo.ru/SQXBMXFYN

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




69

BTtopoii 3ak0H TepMOJIUHAMUKHI
JUIsl PABHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTtumocTs IpupoIHBIX
IIPOLIECCOB

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

70

71

[IpuHIMIIBI AEHCTBUS TEIIOBBIX
maruH. KITJ]

MakcumanbHoe 3naduenue KIIJI.
Huxn Kapno

https://m.edsoo.ru/Z25PJPKKU

https://m.edsoo.ru/QATFSEOKO

72

73

74

Pemenue 3amau

DKOIOTrHYECKHE aCIIEKThI
HCIIOJIB30BaHHS TEMIOBBIX
neurareiei. TemioBoe
3arps3HEHUE OKPYXKAIOIIEH CpeIbl

Pemenue 3amau

https://m.edso00.ru/0QIVD6XJT

https://m.edsoo.ru/ZIFEWQ2SV

https://m.edsoo.ru/UYVVITE78

75

O00011eHNEe U CUCTEMATU3ALIS

3HaHMUH 1o TeMe "TepMoauHaMuKa.

TemmoBeie MammMHbBL"

https://m.edsoo.ru/AGUQLW I1EB

76

7

78

KonrponbHas padora no reme
"Tepmoannamuka. TeroBbie
MamIuHb!"

[Tapoo6pazoBaHue 1 KOHACHCALHSL.

Hcnapenue u kuneuue. Y nenpHas
TEeIUI0Ta NapooOpa30oBaHUs

Haceoimiennbple 1 HEHACHIIICHHBIE
Mapnl. KauecTBeHHas 3aBUCUMOCTh
IIJIOTHOCTHU U JABJICHUA
HACBIIICHHOTI'O ITapa OT

https://m.edsoo.ru/X4AG7PJV]

https://m.eds00.ru/W4505S1GQ

https://m.edsoo.ru/S8IOXNZKD1




TEMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPBI
KUTICHUS OT JABJICHUS B JKUJIKOCTH

Bnaxxaocts Bo3ayxa. AOGCOMOTHAS

79 https://m.edsoo.rt/QRONGWOZS8
Y OTHOCHUTEIbHAS BIaKHOCTD

80 Pemienue 3anau https://m.edsoo.ru/PKAPBXZGT
TBépnoe Teno. Kpucramnmueckue

81 1 aMopQHBIC TeNa. AHU30TPOIHS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KpPHUCTAJIIOB
[InaBrneHue u KpUCTAIIU3ALIUS.

82 Y nenpHas TejIoTa IUIaBICHUS. https://m.edsoo.ru/ WYHIC81KN
CyO6numarus
Hedbopmaruu TBEpAOTO TENA.
Pacrsoxenue u cxatue. CBur.

83 https://m.edsoo.ru/96IUIDFRU
Mopnyns FOnra. Ilpenen ynpyrux
nedopmaruit
TennoBoe pacmMpeHne KUIKOCTEN

84 M TBEJIBIX TeIl. AHIAPMOHH3M hitps://m.eds00.ru/1RI740Q0N
TEIUIOBBIX KOJIeOaHU 4acTHIL
BEILECTBA
[Ipeobpa3zoBanue >HEpTUU B

85 https://m.edsoo.rut/UUJQYTXYF
(ha30BbIX NEepexoiax

86 YpaBHEHHE TEIUTOBOTO OaslaHca https://m.edsoo.ru/SCVIKKTMW

87 Pemenue 3anau https://m.edsoo.ru/2L7THENBQ2
IToBepXHOCTHOE HATSKEHUE.

88 Kanunnspueie sienenus. JlaBnenue https://m.edsoo.ru/Z9FYJNI4U

oL I/ICKpI/IBJ'IeHHOI\/'I MMOBEPXHOCTHIO




89

s)kusikoctu. @opmyna Jlamaca

O06001IeHNEe U CHCTeMAaTH3aIINS
3HaHUU 1O TeMe "ArperaTHble
cocrosiHus BemlecTBa. Da3oBbie
nepexomnl"

https://m.edso0o.ru/V3TS29GT9

90

KontponbHast pabora o Teme
"ArperaTHble COCTOSIHUSA
BeliecTBa. PazoBblie nmepexoab"”

https://m.edsoo.ru/BTES7DDIP

91

DneKkTpu3anus Ten u e€
IPOsIBJIECHUS. DINEKTPUUECKUI
3apsia. JIBa BU1a 2IEKTPUYECKUX
3apsoB. [IpoBoHUKY,
JUBJIEKTPUKU U ITOTYITPOBOIHUKI

https://m.edsoo.ru/ESVIQRBVX

92

93

94

DneMEHTApHBIN ANEKTPUUECKUI
3apsa. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsaa
Bzaumopencreue 3aps10B.
Toueunsle 3apsbl. 3akoH Kynona

Pemenue 3amau

https://m.eds00.ru/QJTV6HK7Q

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

95

96

97

Onektpuueckoe nose. Ero
JIEUCTBUE HA DJIEKTPUUYECKHE
3apsbl

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
noJisi. [1po6usiit 3apsin. Jlunun
HaIPsKEHHOCTH DIIEKTPUYECKOTO
nosist. OTHOPOTHOE IIEKTPUUECKOE
oJie

IloTenumanbHOCTD

https://m.edsoo.ru/EF3CUR72W

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

https://m.edsoo.ru/QJ4HEF4TR




98

99

3JIEKTPOCTATUYECKOTO TOJISI.
Pa3HocTh IOTEHIIUAJIOB U
HaIpsKEHUE

HOTGHHI/IaJ'IBHaﬂ OHEPIuA 3apsaia B
OJICKTPOCTATUYCCKOM IIOJIC.
HOTGHHI/IaJ'I SJICKTPOCTATUYCCKOI'O
I1O0JIA

CBs13b HaHpﬂ)KéHHOCTI/I IOJIAA 1

PAa3HOCTH IMOTCHIHAJIOB JJIA
QJICKTPOCTATHUYCCKOI'O IT0JIA

https://m.edsoo.ru/YODNX8N9Z

https://m.edsoo.ru/3WNQFLP9Y

100

[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJEH

https://m.edsoo.ru/WS1GYR4I3

101

102

Pemenue 3amau

[Tonie Toueunoro 3apsana. [lone
PaBHOMEPHO 3apsKEHHOU cepbl

https://m.eds00.ru/2630Y5063

https://m.edsoo.ru/BGX3JCTAQ

103

ITose paBHOMEPHO 3apsAKEHHOTO
o o0séMy mapa. [lose
PaBHOMEPHO 3aPSKEHHOMN
0ECKOHEYHOM MIOCKOCTH

https://m.edsoo.ru/L4L5W448T

104

105

106

IIpoBoHMKH B
AIIEKTPOCTATUYECKOM I1O0JIE.
VYcnoBue paBHOBECUS 3apsI0B

JIMdIIeKTpUKY ¥ OTYITPOBOAHUKHI
B DJIEKTPOCTATUYECKOM I10JI€
Konpencarop. OnekTpoéMKOCTh
KOHJEHCATOpa. JIEKTPOEMKOCTD
IJIOCKOTO KOH/IEHCAaTOopa

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

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

https://m.edsoo.ru/GHLGD83X7

107

[TapannensHOE COEAUHEHHNE

https://m.edsoo.ru/60WN2ZDHS8




KOHACHCATOpPOB

IlocienoBaTeabHOE COEIUHEHNE

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB
DHeprus 3apsKeHHOTO

109 prii 3ap https://m.edsoo.ru/SW376XS21
KOH/JIEHCATOpa

110 Penrtenue 3amau https://m.edsoo.ru/NLHAFISYY
JIBr>keHUE 3apsiKEHHOW YaCTHULIbI B

111 https://m.edsoo.ru/9PGVSYIWG
OJIHOPOJIHOM JJICKTPHUYECKOM T10JIe

112 Permenue 3agau https://m.edsoo.ru/UXI1USMXW
O00011IEHNE U CUCTEMATHU3AIUS

113 3HaHUM N0 TeMe "DIeKTpUIecKoe https://m.edsoo.ru/QCIRPYCGA
noie"
KonTtponpsHast pabora o Teme

114 " " https://m.edsoo.rus/ WRQGZBRF7

DIIEKTPUUYECKOE TT0JIE

Cuna Toka. I[locTOSIHHBIH TOK.
VYcnoBus cylnecTBOBaHUS

115 y htps://m.edsoo.r/LSLEAKUVS
MOCTOSTHHOTO JIEKTPUYECKOTO
TOKa
Ncrounuku Toka. Hanpsoxenue u

116 https://m.edsoo.ru/RUFC4YTDO
QJIC
3akon Oma 1 ydacTKa IElH.

117 YR H https://m.edso00.ru/64VZXZ2GP
DIIEKTPUUECKOE CONPOTUBIICHUE
3aBUCHUMOCTh COITPOTUBIICHUS
OJIHOPOIHOTO IIPOBOIHUKA OT €TI0

118 JIHOPOAL poBOA https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TITOIIA TN TIOTIEPEYHOTO
CEYeHUS
VY enpHO€E CONMPOTUBIIEHUE

119 https://m.edsoo.ru/Y4ZTZRZAl

BellecTBa. Pemrenue 3agad




ITocnenmoBarenrsHOE,

120 MapajuiebHOE, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHEHHUE MPOBOJHUKOB
Pacuér pa3BeTBIEHHBIX

121 aNeKTpudeckux uenei. [IpaBumna https://m.edsoo.ru/OQH1PIPRF
Kupxroda

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

1p3 | PaOoTa oIEKTpHIECKOIO TOKa. https://m.edsoo.ru/PLTTBZGPC
3akon Jxoynsa —Jlenia

124 Permenue 3agau https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.

125 TernoBass MOIITHOCTE, BEIZIEIsIEMast https://m.edsoo.ru/CONEPSIIH
Ha PE3UCTOPE

126 Perenue 3agau https://m.edsoo.ru/90KODG7HY

127 SAC  siytpenee https://m.edsoo.ru/MGCEWIVUL
CONPOTHUBIIEHUE UCTOYHUKA TOKA

jpg | OAioH Owa i nomioit https://m.edsoo.r/XQP3RIDKA
(3aMKHYTO#) 2JIEKTPUUYECKOM 11ETTH

129 Pemienue 3agau https://m.edsoo.ru/XDAVLS3JL

130 MoIiHOCTh UICTOYHHUKA TOKA https://m.edsoo.ru/OWH2Q5JOS

131 KopoTkoe 3ambikaHue https://m.edsoo.ru/9WFHKYNVF

132 Konnencarop B 1ienu mocTosSSHHOTO
TOKa

133 Pemenue 3agau https://m.edsoo.ru/52KZZJPDT
Pemienue 3agau o teme

134 "TToCTOSTHHBIN ANEKTPUYECKUI https://m.edsoo0.ru/5175121DC

TOK




135

136

137

Penrenue 3amad mo reme
"TToCTOSIHHBIN ANEKTPUYECKUI

TOK"

Penrenue 3amad mo reme
"[TocTOAHHBIN JIEKTPUUECKUT

TOK
O00011IeHNE U CHCTEMATHU3AIINS
3HaHuM 1Mo TeMe "IlocToIHHBIN
SJIEKTPUYECKUM TOK"

https://m.edsoo.ru/DX6SFSQS5I

https://m.edsoo.ru/K835ESINT

https://m.edsoo.ru/ WXUI1RUC5

138

KonTtponpHast pabora o Teme

"ITocTOSIHHBIN NEKTPUYECKUI

TOK"

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

139

140

141

DneKTpuyueckas MpoBOAUMOCTh
pPa3IUYHbIX BEILECTB.
DIIEKTPUUECKHUI TOK B METaJIaX.
CBepxnpoBOIUMOCTb

DNEKTPUYECKUH TOK B pacTBOPax U

pacIuiaBax 3JIEeKTPOJUTOB. 3aKOHBI
@apanes U1 JIEKTPOIU3a
DNEKTPUYECKUH TOK B ra3ax.
ITma3ma

https://m.edsoo.ru/DV219CC72

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

https://m.edsoo.ru/MEDWMLCJ6

142

DNEeKTPUUECKUH TOK B BaKyyMe.
Baxyymubie iprOopbl

https://m.edsoo.ru/HNIAJ5B73

143

144

DJIEKTPUUYECKUI TOK B
MOJTYITPOBOTHAKAX

[TomynpoBoiHUKOBBIE TPUOOPHI

https://m.edsoo.ru/S6KAVJECB

https://m.edsoo.ru/EKLROQTDAX

145

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue cuibl TOKa U

https://m.edsoo.ru/Y15A50SQV




HAIPSDKEHUS B LIEIH TOCTOSHHOTO
TOKA IPH MOMOIIY aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npubopoB" uiK "3HAKOMCTBO €
g poBoii 1aboparopueii mo
¢usuke. [Ipumepsl n3MepeHus
(HU3MYECKUX BEITMYHH TIPH
HOMOIIIN KOMITBIOTEPHBIX
NATYUKOB"

146

Pu3n4eCKul NPAKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKEHHUS C LIEIIBIO OIIPEACIICHUS
MTHOBEHHOU cKopocTH"

https://m.edsoo.ru/CN3FHCY83

147

148

149

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUs Mpu
MPSMOJIMHEITHOM
PaBHOYCKOPEHHOM JIBUKEHUH T10
HAaKJIOHHOM MJIOCKOCTU" WIIN

"UccnenoBanue 3aBUCUMOCTH ITYTH

OT BPEMEHH MpH
PaBHOYCKOPEHHOM JIBH>KCHHUU"

Du3nUeCcKU IPAKTUKYM I10 TEME
"M3MepeHune yCKOpeHus
CBOOOHOTO MaieHus" UiIu
"N3ydyeHue NBHKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

Du3NYeCKUu IPAKTUKYM I10 TEME

"N3y4yeHne ABUKEHUS Tena 110
OKPYXHOCTH C IIOCTOSIHHOH 110

https://m.edso00.ru/70Y40Y 610

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

https://m.edsoo.ru/DY 1D4C16J




150

MOJYJIFO CKOPOCTBIO" MITH
"HccnenoBaHue 3aBUCUMOCTH
nepuojia oopaieHusi KOHH4eCKOTo
MasiTHUKa OT €ro napamerpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3Mepenne paBHOJAEHCTBYIOIIEH
CWJIBI TIPY JBMKCHUH OpyCKa 10
HAKJIOHHOM MJIOCKOCTU" WIIH
"IIpoBepka runoTe3bl 0
HE3aBUCUMOCTH BPEMEHU
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
TUIOCKOCTH Ha 33JJaHHOE
pacCTOSIHUE OT €ro MaccChl"

https://m.edsoo.ru/ZTOFG6J4U

151

152

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIHUX B
HpYKUHE U PE3UHOBOM 00paslie,
oT ux Aedopmarun" wim
"N3yueHne NBUKEHUS CUCTEMBbI
TeJ, CBA3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 NErkuii 610K"

Du3NUeCKU IPAKTUKYM I10 TEME
"U3mepenue kordpduirenta
TPEHMSI 110 BEJIMUUHE YIIIOBOTO
Kod(puImenHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpycKa MO0 HaKJIOHHOU
IJIOCKOCTH C TEPEMEHHBIM

KO3 PHULIHEHTOM TpeHHs" UITU

https://m.edsoo.ru/UL391C4QD

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




153

"N3ydeHnue IBUKEHUA rpy3a HA
Bajly ¢ TpeHuem"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue ycioBuid
paBHOBecHsI TBEPAOIO Tea,
HMMEIOLIET0 OCh BpalleHus" uiu
"KoHCcTpynpoBaHuE KpOHIITEHHOB
Y pacy€T CUJ1 YOPYrocTH" WK
"N3y4yeHue ycTOHYMBOCTU
TBEPAOIO Tea, UMEIOILETO
Ionaab onopsl"

https://m.edsoo.ru/MIOQT27R6

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHne UMIrysibca Tena mno
TOPMO3HOMY IIyTH" WK
"N3MepeHune CUiibl TATH, CKOPOCTH
MOJIEIIU JIEKTPOMOOUIIS U
MOIIHOCTH CUJIBI TATH" WIIN
"CpaBHEHNE U3MEHEHUS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHJIBI" MU
"UccnenoBanue coxpaHeHus
UMITYJIbCA IPU YIIPYTOM
B3aUMOJEHCTBUH" UIIH
"N3MepeHne KHHETUYECKOM
SHEPruM Teja M0 TOPMO3HOMY

nyTH

https://m.edsoo.ru/FZOCNRGTA

155

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOTO
nporecca (PeKOMEH10BaHO
UCTIOJIb30BaHUE LU(POBOIA

https://m.edsoo.ru/T66K4CKZG




naboparopun)" win "M3ydeHue
M30XOPHOTO Ipoiiecca" uin
"U3y4yenue n3zodbapHoro mporecca"
wiu "lIpoBepka ypaBHEHUS
cocTossHus"

156

157

DuU3nYECKUi MPAKTUKYM 10 TEME
"Usmepenue ynenbHOM
TEII0EMKOCTH" HIIH
"UccnenoBanue nporecca
OCTBIBaHUS BellecTna" MM
"UccnenoBadnue agnadaTHOroO
npouecca" unu "N3yuenue
B3aUMOCBSI3M YHEPTUHU
MEXMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHAIIEHUSA KUAKOCTENH"

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCIIapeHUs KUIAKOCTEN" Uin
"N3mepeHue yaeabHOM TEenaoThl
raBieHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX NapoB" WU
"N3mepenue abCcooTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B TOMEIEHUN".
W3mepenue koappuimenrta
MIOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/PPBTS0U4D

https://m.edsoo.ru/0ZASPMDQ7

158

Pu3nYecKuil NPAKTUKYM 110 TEME
"HabmtoieHue npeBpalieHus

https://m.edsoo.ru/SBPTN1YZU




SHEPTUU 3apsHKEHHOTO
KOHJIEHCATOpa B YHEPTHIO
M3JIy4eHHS CBETOAMOA" WU
"N3y4yeHue MpoTeKaHus TOKa B
LeMHy, coiepxKalie konaencarop”
unu "PacnpenenieHre pa3HOCTH
MOTEHITMAIOB (HAINPSDKEHUS) TIPH
MOCJIEI0BATEILHOM COCIMHEHUU
KOH/ICHCATOPOB"

159

160

Pu3n4eCKul NPAKTUKYM 110 TEME
"UccneqoBaHue CMETIAaHHOTO
COCJIMHEHUS PE3UCTOPOB" WK
"N3mepenue yaenbHoro
COINPOTHUBJICHUS TPOBOJIHUKOB"
i "VccaemoBanue 3aBUCUMOCTH
CHUJIBI TOKA OT HAIPSDKCHUS IS
JIAaMITBI HaKaJTMBaHU"

Du3nUeCcKU IPAKTUKYM I10 TEME
"Habmtoenue snexktponuza’ uiu
"Uzmepenue 3apsaa
OJTHOBAJIEHTHOTO MOHA" UIN
"UccnenoBanue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA
ot temneparypsl” win "CHsatue
BOJIbT-aMIIEPHON XapaKTEPUCTUKU
auona"

https://m.edsoo.ru/UAIS3VVKE

https://m.edsoo.ru/72J13YC6L

161

Peseprubriit ypok. O6001eHNE 1
CHCTEMaTHU3alMs 3HAHUIH 110 TEME
"Kunemaruka"

https://m.edsoo.ru/LQO93M5SQ




162

163

164

PesepBHbIil ypok. O60011IeHIE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"lunamuka"

PesepBHbIil ypok. O0001ICHHE U
CHCTEMATHU3aIMs 3HAHUH 10 TEME
"CraTtuka TBEp0ro Tena”

PesepBHeiit ypok. O600IICHHE U

CUCTEeMaTH3alMsl 3HaHHH 110 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

https://m.edsoo.ru/S7CS1UFMI

https://m.edsoo.ru/ XVUMKRX6N

https://m.edsoo.ru/C37WXULT?2

165

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3aIMsl 3HAHHUH 110 TeMe
"OCHOBBI
MOJICKYISIPHOKUHETUYCCKOM
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"TepmoanHamuka. TerioBbie
MalIuHbl"

https://m.edsoo.ru/IZZC67VF1

167

Peseprubiil ypok. O600111eHIE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperatHble COCTOSIHUS
BeniecTBa. Pa3zoBble epexoab!”

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

168

169

Peseprubiil ypok. O600111eHIE U
cucreMaru3anus 3HAHHUH 110 TEME
"OnekTpuueckoe nose"

PesepBHriit ypok. O6001ICHHE U
cucTeMaTH3alys 3HaHUH 10 Teme
"TToCTOSTHHBIN NEKTPUYECKUI

TOK"

https://m.edsoo.ru/URWBSCULE

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




PesepBHbIil ypok. O0001ICHNE 1
170 cUcTeMaTu3alus 3HaHUM 110 TeMe
"ToKM B pa3au4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16

https://m.edsoo.ru/WZ02PRIG1




11 KJIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3yueHusi oOpa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI

BzanmopeiicTBHE TOCTOSHHBIX
MarHuTOB ¥ IIPOBOTHUKOB C

1 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MarHuTHoe IoJIe.
I'unore3za Amrepa
BexTop MarHuTHOM MHAYKIUU.
ITpuHIun cynepno3unuu

2 PHHI yrep . H 1 https://m.eds00.ru/0OYNNES57SO
MAarHuTHRIX nonei. JInauu
MarHUTHON MHTYKIIUU
MarauTHO€E 1oJIe MPOBOJIHUKA C

3 1 https://m.edsoo.ru/F10ASACBX
TokoM. OnbIT Dpcrena
Cuita Amrepa, e€ HampaBiIeHHE U

4 P p 1 https://m.edsoo.ru/1JJEDFSHEN
MOYJTb

5 Pemenne 3agau 1 https://m.edsoo.ru/R§OPKEZP4
[Ipumenenue 3akoHa Amnepa.

6 DNeKTPOU3MEpPUTETHHBIE 1 https://m.edsoo.ru/SA2ACKSRB
prOOpbI
Cuna Jlopenua, e€ HanpaBiieHUE
H MOAYJIb. JIBIOKEHHE

7 Y J} 1 https://m.edsoo.ru/6MB8YZSTN
3apsOKEHHON YaCTHITHI B
OJTHOPOJTHOM MarHUTHOM IT10JI€

8 Pemenue 3amaq 1 https://m.edsoo.ru/FWURORSOE

9 Pa6ota cuel Jlopeniia 1 https://m.edsoo.ru/MTHD23745

10 Pemenne 3amau 1 https://m.edsoo.ru/GH8JAPHBQ




MarsauTHoOeE 110JI€ B BC€IICCTBE.

11 deppoMarHeTuky, napa- u https://m.edsoo.ru/W7THGQBK70
JIIMaMarHETUKHA
OCHOBHEBIE CBOMCTBA

12 dheppomarnerukoB. [Ipumenenune https://m.edsoo.ru/960J4E47D
(heppoMarHeTUKoOB
Pemenue 3amau mo teme

13 " | https://m.eds00.ru/Q8JGTYNHT

MarauTHOE moJje

Pemenue 3amau mo reme

14 . https://m.edsoo.ru/MPCUALFIM
"MaruautHoe nomue"
SIBiIeHME IEKTPOMArHUTHOM

15 nHaykuuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAUS89
MarHuTHON MHIYKIIMH

16 OJC unnykunu https://m.edsoo.ru/STLELGTIZ
3aKOH 3J1EKTPOMArHUTHOU

17 https://m.edsoo.ru/7JEOPOGAR3
naaykunn Papanes
BuxpeBoe aiekTpuyueckoe moijie.

18 p p https://m.edsoo.ru/IONVHO1NK
Toxku dyko
O/1C uHAYKIMU B IBUKYLIUXCS

19 https://m.edsoo.ru/X00I3RAA
MIPOBOTHUKAX

20 Pemtenne 3amau https://m.edsoo.ru/ZZTUBO2GQ

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

22 AHAYKTUBHOCTH B I[ETIH https://m.edsoo.ru/37WBAJCTF
MMOCTOSIHHOTO TOKa
SIBIIEHUE CaMOMH, nu. OJ1C

23 AYKIL A https://m.edsoo.ru/99CECGMBH
CaMOWHAYKITUU

24 DHeprust MarHUTHOTO MOJIst https://m.edsoo.ru/PS4XRHOGS




25

KATYILIKA C TOKOM.
DNEeKTPOMArHuTHOE TOJIe

Pemrenue 3amau

https://m.edsoo.ru/MAWTH1ZS0

26

27

28

O0001IeHNE U CHCTEMATH3AIUSA
3HAHUH T10 TEME
"DnexkTpoauHaMuka"
KontponbHas paboTa mo teme
"OnexkTpoauHaMuka"
KonebarenpHas cucrema.

CB00OOHbBIE KOJIEOAHUS.
I'apMonnueckue KoneOaHus

https://m.edsoo.ru/WZCM1SBLO

https://m.edsoo.ru/N9QLKI45Y

https://m.edsoo.ru/R7D8EWGSTQ

29

Kunematuueckoe u
TMHAMHUYECKOE OIMMCAHUE
KOJIEOaTEIbHBIX IBUKEHUI

https://m.edsoo.ru/GIUGM9ASP

30

DHepreTuyeckoe ONUCaHUE.
BrBo AuHAMHYECKOTO
OTHMCAaHUs TAPMOHUYECKHUX
KoJIcOaHMI U3 UX
SHEPTreTUYECKOTro U
KMHEMAaTHYECKOTO OIMMCAHMS

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

31

32

33

Awmiuntyzaa u ¢aza konedaHuit

[lepuron u yactoTa KONeOAHMIA.
[Tepuroa manbeix cBOOOIHBIX
KOJIeOaHU MaTEMaTHIECKOTO
MasTHHKA. [lepro cBoOOTHBIX
KoJ1e0aHui NPyKUHHOTO
MasTHHKA

3aryxaromue KoneOaHusl.

https://m.edsoo.ru/IRUHIPMT1

https://m.edsoo.ru/BUSUSUF04

https://m.edsoo.ru/TGTITWAUOQO




34

BriHyXx1eHHBIE KOJIeOaHUSI.
Pe3onanc

ABTOKOJIEOaHUSA

https://m.edsoo.ru/BW1KOUGVP

35

36

37

Pemenue 3amaq
Ypok-koH(pepeHIus
"MexaHnyecKre Kojae0aHus B
MY3bIKaJbHbIX HHCTpYMEHTaX"
O000111eHrE U CHCTEMATHU3ALIHS
3HAHW# 110 TeMe "MeXxaHnYecKHe
Konebanus"

https://m.edsoo.ru/XPWCJ9CPJ

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

https://m.edsoo.ru/SVIMHCH10

38

39

40

41

42

DNeKTpOMarHuTHBIE KOJIeOaHusI.
KonebartenbHblil KOHTYD

®opmyna Tomcona. Casi3b
aMIUIATYZbI 3apsa
KOH/JIEHCATOpa C aMIUIATY 101
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpe

3aKOH COXpaHEHUsl SHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

3aTYXElIOH_II/IC QJICKTPOMArHUTHBIC
KoJIeOaHMsI. BLIHY)KHCHHBIG
QJICKTPOMArHUTHBIC KOJIeOaHUS

[IepemenHsbIi TOK. Pezucrop u
KOH/JIEHCATOD B LIETIH
IIEPEMEHHOI0 TOKa

https://m.edsoo.ru/HSB2WE8APN

https://m.edsoo.ru/RHGLVVKQS5

https://m.edsoo.ru/MMO1P2WQN

https://m.edsoo.ru/4VHII3 UMW

https://m.edsoo.ru/OG6JQHTOD

43

KaTYIHKa WHAYKTHBHOCTHU B ICTIN
MEPEMEHHOTO TOKA

https://m.edsoo.ru/6P4EKQ1H7




3akoH OMa Jy1st SJIEKTPUUECKOI

44 https://m.edsoo.ru/P1FZDISQV
[[EeMU TIEPEMEHHOTO TOKa
Mo1HOCTb IepEeMEHHOr0 TOKA.
45 AMITHTYHOE I ACHCTEYHOMEe https://m.edsoo.ru/6PACXH152
3HAYEHUE CUJIbI TOKA U
HaNpPsSHKEHUs
46 Pe3onanc B asiekTpryuecKoi 1enu https://m.edsoo.rt/AYQWXESRA
47 Pemenue 3amau https://m.eds0o0.ru/OCVLSMIOS
Wneanbublif Tpancdopmatop.
48 llponssozctso, nepexatia u " https://m.edsoo.ru/F142U7UQR
noTpebieHne dNEKTPUIECKON
SHEPTUHU
DKOJIOrM4eCKUe PUCKU IpU
MIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 KynbTypa ncnonb3oBanus https://m.edsoo.ru/UYDMIDXZW
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU
50 Pemrenue 3amau https://m.edsoo.ru/IRS4QM6F2
51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06o00611eHre U cucTeMaTH3alus
52 3HAHUMU 110 TeME https://m.edsoo.ru/I6YYY79EQ
"DneKTpoMarHuTHbIe Kosebanus"
MexaHu4eCKHe BOJIHBI.
53 XapaKTEepUCTUKNA MEXAHUYECKHUX https://m.edsoo.ru/OP6YANBXC
BOJIH
54 CBoiicTBa MEXaHMYECKUX BOJTH https://m.edso00.ru/4S5QXKBUX
55 3ByK. XapaKTEpUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 Wndpa3Byk u yabTpa3BykK. https://m.edsoo.ru/24XDNL 1 P1




57

[IlymoBoOE€ 3arpsisHEHHE
OKpY>Karollen cpeibl

Pemrenue 3amau

https://m.edsoo.ru/SWQQHEYAJ

58

59

60

61

ONEeKTPOMarHUTHHIE BOJIHBI.
N3nydenue 351eKTpOMarHuTHBIX
BOJIH

DHeprus 3MeKTPOMarHUTHBIX
Boira. CBoiicTBa
3HeKTpOMaFHI/ITHI>IX BOJIH

[IIkana 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 31eKTpOMarHuTHBIX
BOJIH B TEXHHKE U OBITY
[TpuHIIMIIBI paIKOCBS3U U
TeneBusieHus. Panuonokarusi.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6V S

https://m.edsoo.ru/RZSBKEKVL

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

62

KonTponbhas pabota no teme
"Konebanus 1 BoIHBI"

https://m.edsoo.ru/NJTI6HVEI

63

64

65

CaerT. 3aKOH NPSIMOJIMHENHOTO
pacrpocTpaHeHUs CBETa

Pemenue 3aga4d Ha IMPUMCHCHUC
3aKOHa HpHMOHHHeﬁHOFO
pacnpoCTpaHCHUs CBETa

Otpaxenue cBera. [lnockoe
3epkaino. Cepuueckoe 3epkano

https://m.edsoo.ru/KSRDTMZWV

https://m.edsoo.ru/3H2YL4R41

https://m.edsoo0.ru/TIX9ZBOSG

66

[Ipenomnenue cBera.
AOCOIIOTHBIN 1 OTHOCUTEIBHBIN
MOKa3aTeib MPEeJIOMIICHHS.

https://m.edsoo.ru/LNCHJ3MOR




ITosiHOE BHYTpEHHEE OTPAXKCHHUE.
IIpenenbHbIi yro MoaHoro
BHYTPEHHETO OTPaKECHUA

Pemenne 3aaa4 Ha IPUMEHCHUC

67 3aKOHOB OTPAXEHUS U https://m.edsoo.ru/C4D3UDGG4
MPEJIOMJICHUS CBETA
Xon nydeit B npusMe. lucniepeust

68 cBera. CIIOKHBINA COCTaB OEJIOT0 https://m.edsoo.ru/HYZWS63L.2
cBera. LlBer
JInH3bl. @OKYCHOE pacCTOsIHUE U

69 https://m.edsoo.r/SXWYEXTXM
ONTUYECKAs CUJIA JIUH3BI
[Toctpoenue n3odpaxeHuii B

70 JIMH3aX U UX CHCTeMaXx. https://m.edsoo.ru/6SRTDG4V7
VYBenuueHue JTuH3bI
Pewenue 3a1au Ha noctpoeHue

71 1300pakeHU, TOTy4aeMBbIX C https://m.edsoo.ru/YAGCQPWZX
TIOMOLIBIO JIMH3

72 ['ma3 kak ontuyeckasi cucteMa https://m.edsoo.ru/OVMKI19EZ
Pewmenune 3anau. IIpenenst

73 MIPUMEHNMOCTH T€OMETPUUECKOMN https://m.edsoo.ru/OENIDYBRZ
OTITUKU

74 (CKopocTb CBETA H METO/IBI e https://m.edsoo.ru/UCGBDSEVT
WU3MEPEHUS

75 Jucnepcus ceera https://m.edsoo.ru/1 VIJZOF05

76 WuTepdepenius creta https://m.edsoo.ru/ZQB6756KE
KorepeHTHBIE HCTOYHUKH.

77 YcnoBus HaOMOIeHUS https://m.edsoo.ru/HIXX3PSWN

MakKCUMyYMOB U MUHUMYMOB




78

Pemrenue 3amau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenne naTepPepeHITUN https://m.edsoo.ru/1TISQL6DM

80 Judpakuus cBeTa https://m.edsoo.ru/KPOD2N63D
JudpakuronHas pemeTka.

81 VcioBue HaOMIOAEHNS TJIaBHBIX https://m.edsoo.ru/V7S3Y95TQ
MaKCUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE
[TonepedHOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.rut/ TWKIJKW3NH
[Tonspusanus cBera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBbI€ ABJICHUS B IPUPOJIE https://m.edsoo.ru/VIWIIR3ES
O0001IeHrE U cUCTEMAaTU3 AU

86 Hul " " B https://m.edsoo.ru/ZQ1JZ7MYC
3HaHuii mo reMe "OnTuka
KonTponbhas padota no teme

87 https://m.edsoo. . u/WNMVMIARQU
«OrmrTuka
['paHuIBl TPUMEHUMOCTH
KJIACCHYECKOI MEXaHUKH.

88 https://m.edsoo.ru/GT085PL4Q
3aKOHBI JIEKTPOIUHAMUKHU U
MIPUHIIAIT OTHOCUTEIIEHOCTH
IlocTynatel cienuaabHOU TEOPUU

89 Y H p https://m.eds00.ru/SSVLSW7WK
OTHOCUTEIBLHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM
untepsal. [IpeobpazoBanus
JlopeHna. YcioBue

90 PeHI https://m.edsoo.ru/7ZFTXIX84
npUYUHHOCTU. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMEHH U COKPAICHUE JITTHHBI

91 OHeprus U UMITYJIbC https://m.edsoo.ru/GPUPD6117




peHﬂTI/IBI/ICTCKOﬁ qaCTUIIbI

CBs13b Macchl € 3HEpruen u

92 HMITYJIbCOM PEISTUBUCTCKOU https://m.edsoo.ru/UOC7TGTEMG
YaCTHIIbl. DHEPTHUS MTOKOS
PaBHOBEcHOE TENI0BOE
93 https://m.edsoo.ru/YWVZA9QOH
W3IIy4eHUE
94 3akoH cMemennsa BuHa https://m.edsoo.ru/R1JD6DWAM
T'unoresza M. Ilimanka o xBaHTax.
95 https://m.edsoo.1u/RW82CYU89
DoTOHBI
96 DHeprust 1 UMITYJIbC POTOHA https://m.edsoo.ru/14SLLOJ97
®oroaddext. OnbiTor A. T
97 CroneroBa. 3aKOHEI https://m.edsoo.ru/NM4VEIDIM
dhoTodrddekra
VYpaBHeHue DHIITEeHA 15
98 dororddekra. "Kpachas https://m.edsoo.ru/DOQYSU4GM
rpanuna” gotorddexra
aBienue ceeta. OnbiTe! 11. H.
99 A https://m.edsoo.ru/I746VP412
JleOeneBa
100 BoiHOBEIE CBOMCTBA YaCTHII https://m.edsoo.ru/UMEW9AOCE
Bonnsl e bpoins. [[nuHa BoIHBI
e bpoiins u pazMepnl 001acTH
101 0P PasMeEpa! 0 hitps://m.cdsoo.r/MVA3A30ZQ
JIOKAJIM3AIMH JBUKYIIeHCS
YaCTHUL[BI
KopnyckynapHo-BOIHOBOI
102 PHyCKYIp https://m.edsoo.ru/2XMBTMSAQ
TTyalii3M
ndpakus 2JIEKTPOHOB Ha
103 Jupascu p https://m.edsoo.ru/XH242PNOK
KpHcTaJax
104 Crenuduka n3mMepeHuit B https://m.edsoo.ru/BMLQCWU6S




Mukpomupe. COOTHOIIEHUS

HEOIPEIETEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguveckux 3amau https://m.edsoo.ru/D207BTWDIJ

106 Pemrenue pacuétHbix 3a1au https://m.edsoo.ru/ZUBH25VIV
KonTponbhas pabota no remam:

o7 | Ocnossr CTOY, § https://m.edsoo.ru/USHQ8CZ90

KopnyckynsipHO-BOITHOBOM

nyanuzm"
OnBITHI 1O UCCIIEIOBAHUIO

108 cTpoeHus aroma. [manerapuas https://m.edsoo.ru/SMMRTGFK 1
Mozenb atoma Pesepdopaa

109 [Toctynater bopa https://m.edsoo.ru/SWVSSUNS8J
Buner criektpoB. CriekTp

110 YPOBHEM 3HEPruu aTomMa https://m.edsoo.ru/T6T3FTQ6Y
BOZOpOJA

111 (TIOHTAHHOC H BBIHYACHHOC https://m.edsoo.ru/WI9SLAOOP
U3ITy4YeHUE CBEeTa

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7
Hyxnonnas monens siipa

113 [leiiscibepra-Manciko. 3apix https://m.edso0.ru/JGIMALCVV

114

MAacCOBO€ YHCIIO Anpa. M30Tomsl.
PagnoakTHBHOCTE

3aKoH paZiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILETO
n3iydyeHus. Biausxue
PaaNOAKTUBHOCTH Ha KUBBIE
opranu3msl. [lozumerpus

https://m.edsoo.ru/8QM2PG4J1




115

OHeprust cBA3M HyKJIOHOB B siJIpe.
Snepubie cunbl. Jledekt maccol
sanpa. SlnepHsie peakuuu.
Snepubie peakropsl. [Ipodaembr
YIIPaBISIEMOT0 TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHYECKUE
aCIIEKThbl Pa3BUTHS AEPHON
SHEpPIreTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

117

118

Merto/bl perucTpaiuu u
HCCIIEIOBAHUS DJIEMEHTAPHBIX
yactul. OyHgameHTanbHble
B3aUMOJIEUCTBUSI. bapuoHsl,
ME30HBI U JICIITOHEI.
[IpencraBnenue o CrangapTHOM
Mojenu. KBapk-ritooHHas
MO/ICJIb aJIPOHOB

dusuka 3a npeaenaMu

CranpaptHoit monenu. Témuas

Marepus ¥ TEMHas YHEPIusl. 1
EnuncTBO DM3MvecKkoit KapTHHBI
MHpaA

Dtanbl pa3BUTHS ACTPOHOMHUH.
3HavYeHHE aCTPOHOMUU

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

https://m.edsoo.ru/A6IWSWE4Z

https://m.edsoo.ru/KG802NR9U

119

[TprMeHUMOCTh 3aKOHOB (PH3UKH
U1 00BACHEHUS IPUPO/IBI

KOCMHMYECKHX 00BEKTOB. MeTo bl
aCTPOHOMMYECKHX UCCIIeI0BaHUN

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI,

https://m.edsoo.ru/KOWWMA4JIE




121

BHeaTMoc(epHasi aCTPOHOMUS

Bun 38é3nnoro ne6a. Co3sesnus,
SIpKUE 3BE3/IBI, IIAHETHI, UX
BHJIUMOE JBYKEHUE

https://m.edsoo.ru/TNSSKWOTY

122

Conneunas cucrema. CoJHIE.
ConHeyHast aAKTUBHOCTb.
Ncrounuk sneprun CosHua u
3BE3]T

https://m.edsoo.ru/UGLWTUXUH

123

3BE3bI, UX OCHOBHBIE
XapakTEepUCTUKHU. [luarpamma
"creKTpaJibHbIH Ki1acc —
CBETHUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

124

125

126

127

3Be3 bl TIIaBHOM
I10CJIE0BATENBHOCTH

Bnytpennee crpoenue 3BE31.
CoBpeMeHHBIE PEACTABIIEHUS O
IIPOUCXOXKACHUU U DBOJIOLIUU
CoHIa u 3B€31. DTalbl )KU3HU
3BE3]

Muneunsiii I1yte — Hamma
lNanaktuka. THUIbI ranakTUK.
UYEpHble AbIPHI B sipax rajJakTUK

Bcenennas. Paciumpenne
Bceenennoii. 3akon Xab66a.
Teopus bospioro B3pbiBa.
PennkroBoe nznyuenue

https://m.edsoo.ru/IF3TMPIO1

https://m.edso0.ru/Y3IMJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

https://m.edsoo.ru/UCGDOBD7Y

128

MacmrabHast CTpyKTypa
Bcenennoii. Meraraiaktuka

https://m.edsoo.ru/XTCIKQGX4




129

130

Hepewménnsie npobiembl
aCTPOHOMUU

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBanue MarHUTHOT'O
ITOJIST TOCTOSIHHBIX MAarHUTOB"
nind "UccienoBanue CBOUCTB
(dbeppomMarHeTUKoB" UITu
"WUccnenoBanue qEHCTBHS
MMOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

https://m.edsoo.ru/WCAIUBA2Q

https://m.edsoo.ru/OJIEYJBSH

131

du3nuecKuil MPaKTUKYM 110 TEMe
"N3mepenue cuiibl Amriepa" wiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI

Amriepa oT cuibl ToKa" WK 1
"OnpeneneHne MarHUTHOU

MHAYKIMM Ha OCHOBE U3MEPEHUS

cuibl Ammnepa”

https://m.edsoo.ru/S67ERZSQT

132

@uU3NYECKU IPAKTUKYM II0 TEME
"HccnenoBaHue IBIEHUS
ANEKTPOMAarHuTHOM MHIAYKIMH" 1
iy "OnpeneneHne HHAYKIUU

BHXPEBOI'0 MarHUTHOTO NoJiA"

https://m.edsoo.ru/6041UIS0OD

133

Pu3HYECKUl IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS
camounaykiun" wim "Coopka 1
MOJIETH JIEKTPOMAarHUTHOTO
reseparopa"

https://m.edsoo.ru/FNW63917S

134

@u3NYECKU IPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOAHBIX

https://m.edsoo.ru/GAXGU69KA




135

Kose0aHui HUTSHOTO U
IIPYXUHHOTO MassTHUKOB"
DU3NYECKUI TPAKTUKYM I10 TEME

"[IpeoOpazoBaHue YHEPTUHU B 1
MPY>KUHHOM MasiTHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

137

138

139

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO
TOKa yepe3 MOocie10BaTeIbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyUIKy ¥ pe3ucTop’ Win
"UccnenoBanue pabOThI
HCTOYHUKOB CBETA B LIETIH
[IEPEMEHHOT0 TOKa"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3yueHue napameTpoB 1
3BYKOBOM BOJIHBI"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune nokaszaTeis
IIPEIOMJIEHUS CTEKIA" WIN
"TTonyuenue n300pakeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U
JUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH

(hOKYCHOTO PacCTOSTHUS OT

BelecTBa (Ha IpUMepe KUTKUX 1
muH3)" nin "U3mepenue

(hOKYCHOTO PaCCTOSTHHS

paccenBaronIuX JUH3"

https://m.edsoo.ru/LNOY8MGT9

https://m.edsoo0.ru/7TER2Y2WQ

https://m.edsoo.ru/PSFJZF82U

https://m.eds00.ru/Q0Q2UZ8N9




140

141

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,
UHTEPPEPEHITUH U MTOJISIPU3ALIN
cBeta"

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHUe UMITYJIbCA U
SHEPTUU PEIATUBUCTCKUX YACTHUIL
(mo ¢ororpadusmM TpeKos
3apsOKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

https://m.edsoo.ru/RIEYWY7CM

https://m.edsoo.ru/OTLRWY3PW

142

du3nuecKuil MPaKTUKYM 110 TEMe
"N3mepenue nocrostHHoM [ nanka
Ha OCHOBE HCCIIE0BAHUS
dotordpdexra" wim
"HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAMO OT
HanpspkeHns"

https://m.edsoo.ru/Y34AXONLN

143

@uU3NYECKU IPAKTUKYM II0 TEME
"UccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOZOPOJAa U U3MEPEHUE
noctosiHHoM Punbepra"

https://m.edsoo.ru/SPYJEZYBO

144

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue paliOaKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
nosumerpa" ninmn "U3ydyenue
MOTJIOIIEHUS OeTa-4acTuIy
ATIOMUHUEM"

https://m.edsoo.ru/C3HISS5E4

145

@u3nYECKUil NPAKTUKYM IO TEME

https://m.edsoo.ru/PR4K00VZY




146

147

148

"Habaronenus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN JIJISL ONIPEAEIICHUS
IT0JI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro
MOJYIIAPUS U SIPKUE 3BE3NBI" WIIN
"Habmonenus B Teneckorn JIyHbl,
IJIaHeT, TYMaHHOCTEH 1
3BE3IHBIX CKOILICHUI"

O00011IeHIE U CUCTEMATU3AIUS
3HaHu#. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYCCKOM, COIMAIbHON 1
ITUYECKOHN cdepax AesaTeTbHOCTH
yejaoBeKa

O06o011eHne U cucTeMaTU3alus
3HaHuil. Pone 1 MecTo Gpu3uKU U
ACTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

O06o011eHne U cucTeMaTU3aIus
3HaHuil. Pone pusnyueckoit
TeopuH B (HOPMUPOBAHUU
MIpe/ICTaBICHUH 0 PU3NYeCcKOn
KapTUHE MHpa, MECTO
¢bu3nuecKoil KapTUHBI MHUpa B
o01eM psiay COBpEMEHHBIX
€CTECTBEHHO-HAY4YHBIX

https://m.edsoo.ru/XABKPSEJ3

https://m.edsoo.ru/G145HQT3W

https://m.edsoo.ru/AOX66XKGX




149

MPEACTABICHUH O IPUPOJIC
O00011IeHIE U CUCTEMATHU3ALIS
3gagui o reMe "Kunematuka"

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

150

151

152

O00011IeHNE U CUCTEMATU3ALIS
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTEMaTU3ALU
3HaHu# 1Mo teme "Jlunamuka"
O000111eH1E U CUCTEMATHU3ALIMS

3gaHui o reMe "CraTuka
TBEpAoro Tema"

https://m.edsoo.ru/EOD18QXGW

https://m.edsoo.ru/VTQF4UOXU

https://m.edsoo.ru/ASCPSEJHX

153

O000111eH1E U CUCTEMATHU3ALIS
3HAHUHU 110 TeMe "3aKOHBI
COXpaHEHHUs B MeXaHUKe"

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

154

155

156

157

O00011IeHIE U CUCTEMATU3AIUS
3HaHui 1mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH T10 TeME
"TepmoauHamuka. TemnnoBbie
MaIIrHb"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUU 10 TeMe "ArperaTHble
cocrtosinus Beniectsa. ®a3oBbie
nepexoanr”

O0o001IeHNE U CHCTEMATHU3ALIHS

3HaHUH MO TeMe "DIEeKTpUIecKoe
none"

https://m.edsoo.ru/JRCSWNXDH

https://m.edsoo.ru/10P456WOS8

https://m.edsoo.ru/VOTG69RUR

https://m.edsoo.ru/76PSKZV5A




158

159

160

O0001IeHrEe U cUCTEMaTU3 AU
3ganui mo reMe "TlocTosHHBII
AJEKTpUYECKUI TOK"

O0001IeHrEe B CUCTEMATH3aIUs
3HaHui 1Mo TeMe "Toku B
pa3IM4HbIX cpenax”
O0o0011IeHNE U CHCTEMATHU3ALIHS
3HaHW# 110 TeMe "MarauTHoe
nose"

https://m.edsoo.ru/86VR2HMR]J

https://m.edsoo.ru/ESIK18H3F

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

161

PesepBHeIil ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

https://m.edsoo.ru/LUNKZILUR7

162

163

164

165

PesepBHeIil ypok. O000IICHHE 1
cUcTeEMaTU3alus 3HaHUH 110 TEME
"Mexanunyeckue koneoanus"

PesepBHelit ypok. O60011IeHNE 1
CHCTEMaTHU3allus 3HAHHI TI0 TeMe
"JJIeKTpOMarHuTHbIE KosieOaHus"

PesepBHelit ypok. O6001IeHNE 1
CHCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHHMYeCKHE U
3J€KTPOMarHUTHHIE BOJIHBI"

PesepubIiil ypok. O6006111eHIE 1

CUCTEMATHU3AlN 3HAHUN T10 TEME
"Onruka"

https://m.edsoo.ru/3FO7TMLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/ WILMATIT6

166

PeseprubIil ypok. O600611eHIE 1
cCUcreMaru3anuda 3HAHWUH 10 TEME
"OcnoBsl CTO"

https://m.edsoo.ru/NB6V3ZB81




167

168

169

170

PeszepBHbIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM
nyanu3m"

PeszepBubIil ypok. O60011IeHIE 1
cCUCTEeMaTu3alusl 3HaHUH 110 TeMe
"®u3uka aroma"

PesepBHbIil ypok. O60011IcHIE 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"®du3nuka aTOMHOTO si7Ipa U
3JIEMEHTAPHBIX YACTHUIL"

PesepBHeIi ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"DnemMeHTHI acTpodu3uKu"

https://m.edsoo.ru/3G6FI3FFN

https://m.edsoo.ru/HGF8GQ8AS

https://m.edsoo.ru/3RSUU1P8G

https://m.eds00.ru/GQDTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TPAHUIBI TPUMEHEHHUS HM3YUYEHHBIX (PH3UYECKUX MOJICIICH:
MaTepHaibHasi TOUKa, HHEPIHaJIbHas CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE
TEJIO0, UJICAIBHBIN ra3; MOJEIN CTPOCHHUS ra30B, )KUJIKOCTEN U TBEPABIX TEI,
TOYCUHBIN DJICKTPUUCCKHUI 3apsij] — IPU PEIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJAWHAMUKHM: pPABHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBM)KEHHE, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; Auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHUE KUJIKOCTEH M TBEPABIX TN, U3MEHEHUEe 00bEMa Tel
OpY HarpeBaHUM (OXJIAXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApEHHUE,
KOHJIeHCallUs, IIJIaBJIeHHe, KPUCTAJUIN3aLUs, KUIIEHHE, BIA)KHOCTh BO3/1yXa,
NOBBILICHHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY[IE, CBA3b
MEXy apaMeTpaMH COCTOSIHHSI ra3za B U30IPOLECCax; dJIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE JBIDKEHHUE, UCIIONb3YsI (U3UUYECKUE BEIUYHHBIL:
KOOPJIMHATA, IIyTh, IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTb; TIpU  OINHUCAHUU
IPAaBWIBHO TPAKTOBAaTh (M3UYECKUN CMBICI HCIHOJB3YEMBIX BEJIUYMH, MX
0003HAa4YeHHs] W €IWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(GU3MUECKyIO BETUUMHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHOJNB3YS (M3MUECKHUE BEITMYMHBIL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYecKast SHEprus Xa0THUYECKOTO JBUKECHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIs JHeprusi, pabora raza, KO3(QQHUIHUEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOIUThH
(dopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh N3YUCHHBIC QJICKTPHUYCCKUC CBOICTBa BCIICCTBA )51
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YH (I)I/ISI/I‘-ICCKI/IC BCJIMYHUHBI:



10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TI0Jie, HANPsHKEHHOCTh OIS,
MOTEHLIMAN, Pa3HOCTh NMOTEHIIMAJIOB; MIPH ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nYeCKuil CMBICI UCTIOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JMAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMH BeTMYMHAMHU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHHS, UCTIONB3YS (PU3NIECKUE
3aKOHbl M TMPUHIMUIBL: 3aK0H BceMupHoro tsrotenus, I, II u III 3akonbl
HproToHa, 3aKOH COXpaHEHMUsI MEXaHWYECKOW DHEPruH, 3aKOH COXpaHEHUS
UMITYJIbCA, TPHHIMI  CYNEPIO3UIIMU  CHUJI, TPUHIUII  PaBHOIPABUS
WHEPIUAIBHBIX CHCTEM OTCUETa; MOJEKYIIPHO-KHHETHUYECKYIO TEOPHIO
CTPOCHHUS BEILECTBA, Ta30BbIC€ 3aKOHBI, CBS3b CpPEJHEH KHHETUYECKOU
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypowu,
MEpPBbIi 3aKOH TEPMOJIMHAMUKHU; 3aKOH COXPAHEHUSI DBJIEKTPUUYECKOIrO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTh  yCJIOBUS UX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpU 5TOM
dbopmynupoBarh npodieMy (3a1ady) U TUIIOTE3y YY4EOHOrO SKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 IMPEIJI0KEHHOTO 000pYyI0BaHUS, TIPOBOJUTE OIIBIT
U GOPMYJIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MepeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO M3MEpPEHUS U HCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCMMOCTH  MEXAY (PU3UYECKHUMH  BEIMYHMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUW; MpPU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpOBATh  pPe3ylbTaThl  MOMYyYEHHOM  3aBUCUMOCTHU
bu3NYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3yabTaTaM UCCIeI0BaHUs

CobmtoiaTh mpaBmiia 6€30MacHOro TpyAa MNPy MPOBEIECHUU UCCIETOBAHHHN B
pamMkKax  y4eOHOTrO  OJKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTH C MCIOIb30BAaHUEM U3MEPHUTENbHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYIOBAHHMS

Pemats pacué€rHble 3aaud C SBHO 3aJaHHON (U3WYECKOW MOEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJIEINb, BBIACIATh (PU3UUECKUE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAYCHUS (PU3MUECKOU BEITMYHUHBI

Pemate Ka4C€CTBCHHBIC 3aga4u: BBICTPAanBATb JJOTHYCCKH
HCIIPOTUBOPCUUBYIO IICIIOYKY paCCY)KI[GHI/Iﬁ C OHOpOfI Ha H3Y4YCHHBIC



3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUECKHUE SIBICHUS

10.15

Hcnonb3oBath  Hpu  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOHMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIPETAllUM U TIPEACTABICHUS Y4YyeOHOM U HAy4yHO-NIONYJSpPHOU
uHPOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJTM3UPOBAThH MOJTy4aeMyro HH(pOpMAIUio

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€301ACHOCTH TIPH  OOpallleHHH C MpUuOOpaMH |
TEXHUYECKUMHU YCTPOMCTBaMU, IUISI COXPAHEHUS 3J0POBBS M COOJIOJICHUS
HOPM 5KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIbI, PAMOHATIBHO PACIPEACTATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMSX, aJCKBATHO
OLICHUBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KITIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOM MPOrPaMMBbI CpeIHEro 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

YuuThiBaTh TpaHUILIBl MPUMEHEHUS H3YYEHHBIX (PU3UUYECKUX MOJEIIEH:
TOYEYHBIN JJIEKTPUYECKUHN 3apsj, sJepHas MOJENIb aroMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa MPU pelIeHNH (PU3NIECKUX 3a]a4

11.3

PacnioznaBate (usznueckue sBieHus (IpoIecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB 9JICKTPOJMHAMUKMA M KBAaHTOBOH (DM3MKHU: 3JEKTpUYecKas
POBOUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE EHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHXKYIIUICS 3apsn,
AIIEKTPOMarHUTHBIE KoJIeOaHus u BOJIHBI, NpSIMOJIMHEHHOE
pacnpoCTpaHEHHE CBETa, OTPaKEHHE, NpEeIOMIICHHE, WHTepdepeHIHs,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUYECCKUN
addekt (PporodddexT), cBeTOBOE AaBICHHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtomMa  BOJOPOJAa,  ©CTECTBEHHas M HMCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb Ppa3IMYHBIX Cpel) U
AIIEKTPOMAarHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: AJICKTPUICCKUI 3apsif], CHJIa TOKA, SJEKTPHUUECKOE HANPsKEHUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO Tois, cuia Awmmepa, cwia JlopeHia,
WUHIYKTHBHOCTh KATYIIKH, SHEPTHs SJICKTPUUYECKOTO ¥ MAarHUTHOTO ITOJICH,
NEpUOJl U YacToTa KOJICOAaHWH B KoyieOaTeIbHOM KOHTYpE, 3aps U CHIla
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOssHHE U ONTHYeCKas Cujia JIMH3bI, [PU ONUCAHHUH
MMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI HCIOJIb3YCMbBIX BCIIMYHUH, HUX
0003HAUCHHSI W EIUHMIIbI, YKa3blBaTh (hOPMYJBI, CBA3BIBAIOLINE TAHHYIO
(GU3NYECKYIO BEJIMYUHY C APYTUMU BEIMUNHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIC SIBJICHHS M MPOIECCHI, HCIOIb3YS
bu3nYecKrue BETUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrusl M HMITYJIbC (POTOHA, MEpHOA IOoJIypacrajia,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHWUU MPABUIBLHO TPAKTOBAThH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOPMYJIBI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU, BBIUYUCIISITH 3HAU€HUE (PU3NYECKOM BETUYMHBI

11.6

11.7

11.8

AHanm3upoBath (HU3NYECKHUE MPOLECCH U SIBIICHUS, HCIIONB3Ys (PH3NUECKUe
3aKOHBl W MpPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIENO0BAaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
IIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH INPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, YPAaBHEHUE
OiHmretHa an8  QoTorddexTa, 3aKOH COXpAaHEHHsS DHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacnaja; IpU 3TOM pa3iavyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpaXEHHWE M ycjaoBHs  (TpaHMIbI,  oO01acTH)
NPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MArHUTHOTO  TOJIsS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHia

Ctpouth U OMUCHIBaTH H300pakeHHE, CO37aBacMoOe IJIOCKHM 3€pKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMpoNHeCcCOB C UCIIOJB30BAHUEM ITPAMBIX H KOCBEHHBIX HSMGPGHHﬁ; IIpHu 5TOM
dbopmynupoBath IpobieMy (3a1ady) U THIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS, MPOBOJIUTE OIMBIT
1 GOPMYyIUPOBATH BBHIBOJIBI

11.10

OcyiecTBIsITh MpsiMble M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIB30BAaHUEM
OPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3ybTaThl TOJIYYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIHI U TpaUKOB, AETATh BHIBOABI 110 pPe3yJIbTaTaM HUCCIIeI0BAHMS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a IPH MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB )41
71ab0paToOpHOTO 00OPYIOBAHUS

Pemate pacuérHble 3aauM C SIBHO 3aJaHHON (DU3UYECKON MOJIEIBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHITMIIBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1auu BHIOMPATh (PU3UYECKYI0 MOJCIb, BBIICIATh (PU3NUECKHE BEITUYHHBI
U QopMynbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3UICCKON BEITMUHHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C Ol'IOpOfI Ha H3Y4YCHHBIC
3daKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllMM M TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYJISPHOU
uH(pOpMallMK, TONYYEHHON W3 pa3jIMYHbIX HCTOYHHKOB; KPUTUYECKU
AHATM3UPOBATH MOTYyIaeMYI0 HH()OPMAIIHIO

OOBSCHATh TPUHIMUIBI JIEWCTBHS MAIIWH, NPHOOPOB M TEXHHYECKHUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBonnTh MpUMeEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUA MO (PU3HUKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBIMOJHEHHEM pA3TUYHBIX COIMATIBHBIX PpOIIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAlMOHAIBHO PACIIPEACIATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCTb B HCECTAHJAAPTHBIX CHUTYyallMAX, aJACKBATHO
OLCHMBATh BKJIaJ KaXJ0ro W3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIEMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunbie meTonaml
MO3HAHU OKpYKarouero mupa. Poib skcriepumenTa
U TEOpUM B IIpoOlLleCC€ TMO3HAHUA IPHUPOABIL.
DKCHepuMEHT B (pU3HKE

1.2

MonenupoBanue ¢u3uueckux  SABICHUH |
nporieccoB. Haywnple rumote3sl. Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porp m wmecro ¢usuku B QopMUpOBaHUH
COBPEMEHHOW  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH IEeSITeNbHOCTH JIIOeH

MEXAHUKA

2.1.1

KMHEMATHUKA

Mexanuyeckoe  aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckOpocTb (CpedHsisi CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HAa OCH CHCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeIeHuN U CI0KEHHE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBuxkeHue. ['paduxku  3aBUCHMOCTH  KOOpPAMHAT,
CKOpPOCTH, YCKOPEHMS, INYyTH W IepeMelleHUs
MaTepHaJIbHOU TOYKU OT BPEMEHHU

2.14

2.1.5

2.1.6

CBobomHoe majienne. Y CKopeHue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JIBHOKCHHE. PaBHoMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMHUTENbHOE YCKOPEHUE

TexHuueckue YCTPOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HECTIHBIC U pCMCHHBIC IICpCaAaIn

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOLIEHHS MEXAY



2.2

2.3

MyTSMH, IIPOUICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PaBHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
apuKa B BS3KOW XHUIKOCTU. M3yueHne ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

222

IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HeroToHa. MHepumanbHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cyneprno3uiuuy Cuil

223

Bropoii 3axkoH HproTOHA [U11 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HploTOHa /U1 MaTepUaIbHBIX TOYEK

224

2.2.5

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

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Ttpenue. Cuiia TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJOTO Telia

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpAaIllCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nCoO

TexHuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAKJIOHHOM IJIOCKOCTH TMOJ ACHCTBHEM
HECKOJBKUX CHil. MccnenoBanue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JIehopMupyeMoit
NpYXUHE W PE3UHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMMysIbC Cuilbl U U3MEHEHUE
UMITyJIbCa Tea

3akoH coxpaHenust umiyiasca B MMCO. PeaktuBHoe
JBUKECHHE

Pa6Gora cunel



234

MOoOIIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHONM TOYKH.
TeopeMao KMHETUYECKOW JHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3eman

HOTCHHI/I&HBHHC N HCIIOTCHUMWAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIMOTCHLIHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEPIrun CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUIA MEXaHHYeCKOM SHEpIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBSA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHMYECKOM
SHEPrUM Temna

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON TeopuHu. BpoyHOBCKOE JBUKEHUE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBHS
YacTHI] BEUIECTBA
Mopenu cTpoeHus Ta30B, XUIKOCTEH M TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KonnuectBo BEIIIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. lllkana remneparyp Llenbcus
Monens upeanpHOoro rasza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HJI€ATbHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOTO  JIBHIKEHUS
yactull raza. [llkana temnepatyp KenbBuna

317 VpaBuenue Kianeiipona — MeHaeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLieccsl B HAEAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,



u30Xx0pa, u3odapa

3.1.9

3.1.10

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapOMETP

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cHUcTeEMA. Buaytpennss
SHEPTUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorel U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UJCAIbHOTO Tra3a

323

Bunsr TEIUIONEePEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Telna.
VYnaenpHass  TEIUNIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLIECCaM.
['paduueckast uHTEpIIpETaIys paboTHI ra3a

3.2.5

Tenmosnie MAaIlIUHBI. [TpunIUIIBI JNIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nerctBus (nanee — KI1J1) termmoBoit Mamuubl. [ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpupoAe. TeloBble JBUTATEINH.
DKOJIOTHYECKUE TTPOOTIEMBbI TEIIJIOIHEPTETHKH

TexHHuecKue yCTpoiCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3Mepenue ynenbHON
TEIJIOEMKOCTH

3.3

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

3.3.1

332

Hap006pasoBaHI/Ie N KOHACHCAlM:. I/IcnapeHHe 151
KUIEHUEe. YIenbHas TeIlIoTa nap006pa30BaHH;1.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3JIyXa.
Haceiennsiii nmap

3.33

334

TBépnoe Ttenmo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucCTaJioB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauim3anus. VYaenpHas TEIIoTa



riaBieHus. Cyomumarus

3.35 VYpaBHeHHE TEIIOBOTO OagaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
o COBPEMEHHBIX  MaTepuajlioB, B TOM  YHCJIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Tpaktuyeckue paboTel. M3mepeHue BIIAXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anusl Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
DnexTpuueckoe noJie. HarmnpsoxénnocTs
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepnosuuuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabota CUII AIEKTPOCTATUUECKOTO TOJISL.
o IMTorenmuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKU B  IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM nore. Jusnekrpuyeckas
MIPOHUIIAEMOCTD
OnextpoéMkocTs. KoHaeHcartop. DNEeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOpa. OHEPrus 3apsyKEHHOTO
KOH/JIEHCATOpa
Texauueckue YCTpOMCTBA: AJIEKTPOCKOII,
419 AIIEKTPOMETP, AIEKTpPOCTaTUUECKAs 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 IIpakTrnueckue paboTHL. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MTOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 ITocTosIHHBIM TOK
4.2.2 Hanpspokenue. 3akon Oma u1st ydacTka nenu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, napalIeNIbHOE, CMELIAHHOE




COCAMHCHUC IMMPOBOAHHUKOB

4.2.5

4.2.6

PabGoTta »nextpuyeckoro Toka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYECKOI'O TOKa

4.2.7

anekTpojBkymas cwia (manee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3akoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKkTpryecKkoi 1enu. KopoTkoe 3aMbIkaHue

4.2.8

429

4.2.10

DJIEKTPOHHAs TPOBOJUMOCTH TBEPIBIX METAJIOB.
3aBUCUMOCTh  CONpPOTHUBJICHHS  METaUIOB  OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh
OJleKTpuyeckuii TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass W IpPUMECHas

MPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBOiCTBa p-n
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

DNeKTpUUECKUM TOK B JNEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

DJeKTpUYeCKuil TOK B razax. CaMOCTOSTEIbHbIA U
HECAMOCTOSITENIbHBIA  pa3psn. Pasznuynbple  THUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

TexHuueCcKue yCTpONCTBa: amMIIEpMETpP, BOJIBTMETP,
peocraT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpEBaTEIIbHbIE
npudopsl, AJIEKTPOOCBETUTENBHBIE npudopsI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (bOoTOpE3UCTOPHI,
MOJIYTIPOBOJTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTuyeckue paboThl. HM3ydeHue CcMeIaHHOTro
COEZIMHEHUS PE3UCTOPOB.

U3smepenne DJIC ucTrouHMKAa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUS. Habmronenue
AIIEKTPOJIN3A

11 KJIACC

Kon Koanposepsiemoro

pasaejia 3JIEMEHTA

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

4 SJIEKTPOJUHAMUKA
13 MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA UHAYKIWA
' 43.1 ITocTossHHEIE MAarHHUTBHI. BzaumoerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW WHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM MarHUTHOU

4.32 uHIyKIud. KapTuHa JTHHWI MAarHATHOM MHIYKIMN
I10JIs1 IOCTOSIHHBIX MarHUTOB
MarnuTtHoe moJie mpoBOJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO HPSIMOTO TMPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
IIPOBOJHUKOB C TOKOM
434 Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE
Cuna JlopeHua, €€ MOAyJdb U HaIpaBJICHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHUIbI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3.6 SIBieHME 31EKTPOMAarHUTHON UHTYKIIUU
437 [ToTok BeKTOpa MarHUTHOW MHIYKLIIUU
4338 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOU
e uHayknuu Papajest
Buxpeoe snexrpuueckoe none. 3C uHayKIINHN B
4.3.9 IIPOBOJAHMKE, JABWKYIIEMCS IOCTYyHaTeIbHO B
OJIHOPOJAHOM MarHUTHOM I10JI€
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTh. SIBNenue camounaykuuu. D/C
o CaMOMHIYKIIUU
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUuecKue ycTponCcTBa: IMOCTOSHHBIE MarHUTHI,
4.3.14 AIIEKTPOMATHUTHI, JIEKTPOJBUTATENb, YCKOPUTEIN
AIIEMEHTApHBIX YaCTHIl, UHAYKIIMOHHAS MeUb
[TpakTuyeckue pabGoThl. I3ydeHne MarHUTHOTO
I0JIs KaTyIIKu ¢ TokoM. MccnenoBanue nencTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBJICHUS 3JIEKTPOMArHUTHON
WHIYKITAW

5 KOJIEBAHUA U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBoOOIHBIE KOJIEOaHMUS.
51 5.1.1 ['apmonmnueckue koinebanus. Ilepuon, wacroTa,
' aMIIuTya v (haza KoneOaHuit
5.1.2 IIpy>xvHHBINA MasgsTHUK. MaTeMaTU4eCKUN MassTHUK
5.13 VYpaBHeHue rapMOHHYECKHUX Koje0aHuil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCaHHEC
K0JIe0aTeJIbHOTO JABWXKCHU A

IIpeBpamieHue dSHepruv IpU TapMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUUH

>-1.4 UCXOJHOM BEJIMYMHBI C aMIUTUTYIaMH KoJjicOaHmi
€€ CKOPOCTU U YCKOPEHMUS
KonebaTenpHbIii KOHTYP. CBoOopanbIe
AIIEKTPOMArHUTHBIE KOJNe0aHHA B  HJCATBHOM
5.1.5 KoJIe0AaTeIbHOM ~ KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMU u AIIEKTPOMarHUTHBIMU
konebanusamu. @opmyna Tomcona
516 3aKOH COXpaHEHHUs DHEPrUM B  MJCAIbHOM
o KOJIcOATETLHOM KOHTYpPE
BreinyxncHHbBIE MEXaHUYECKHE KoJIeOaHusl.
5.1.7 Pe3onanc. Pe3onancHass kpuBas. BbBIHYXIEHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN IIEPEMEHHBIN
o TOK.
519 Mo1HOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHOE U
o JeACTBYIONIEE 3HAYEHHUE CHIIBI TOKA U HAMPSKEHUSI
Tpancpopmarop. IlpousBoacrBo, mnepenaua u
norpedieHue INEKTPUYECKON SHEPIHUH.
5.1.10 DKOJIOTMYECKHE  PUCKM  IIPU  IPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. Kynerypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KU3HU
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUI 3BOHOK, IMHUM 2JIEKTpOIEepe1ad
IIpakTHueckue paboThI. Hccnenosanne
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
5.1.12 HUTH OT JUIMHBI HUTM W Maccel TIpy3a.

HccrnenoBanne nEepeMEHHOr0 TOKa B LENHU U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyIIK{ U PE3UCTOPA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuveckue BOJTHBI, yCIIOBUS

501 pacrpoCTpaHEeHHS. [Tepuog. CkopocTb

o pacrpocTpaHeHus W JUIMHA BOJIHLL [lonepeynsie u
TPOJIOJIbHBIC BOJTHBI

590 WNuTtepdepenus u TG paKIus
o MEXaHUYIECKUX BOJH

523 3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. BricoTa



toHa. TemOp 3Byka

524

525

5.2.6

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS H3JIy4CHHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3auMMmHas opuUeHTanus
BeKTOpOB E, B 1 v B 271€KTpOMarHuTHON BOJIHE B
BaKyyMe

CBoiICTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa)KEHUE,
MIPEJIOMJIEHUE, MOJISIpU3aLus, nudpaxius,
uHTepdepeniys. CKOPOCTh  3IIEKTPOMArHUTHBIX
BOJIH

[IIxama »aeKTpOMarHUTHBIX BOJH. [IpuMenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI paauocBszu u TEJIEBUACHUSL.
Panuonokamnus. DIEKTPOMarHUTHOE 3arps3HEHUE
OKPYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTpONCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JMArHOCTUKA B
TEXHUKE W MEIMIMHE, pPanap, paauolpUEMHUK,
TEJIEeBU30D, aHTeHHa, TesedoH, CBU-neun

53

5.3.1

OIITUKA

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBera

532

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.
[TocTpoenne n300pa’keHHiA B TUIOCKOM 3epKajie

533

5.34

[Tpenomnenue cBera. 3aKOHBI IPETOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHYTPCHHEC OTpPAXKCHUC. HpeneanHﬁ
YT'OJI IMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

5.3.8

5.39

Hucnepcus cBeta. CioXHBIN cOcTaB O€JIOro CBETa.

[BeT

CoOuparomue M paccerBarollye JUH3bL. ToHKas
nuH3a. POKYCHOE pacCTOsSHUE U ONTHYECKask CUia
ToHKOM muH3bl. [locTpoeHue wu300paxkeHUl B
coOuparoIux U pacceuBarolux JuH3ax. Popmyina
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBaeMO€e JTHH30M

Hp CACIIbI MNPUMCHUMOCTU TCOMeTqueCKOﬁ
OIITUKH

Wntepdepentus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIIOACHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UICTOUHUKOB

Hudpakmus cBera. JludpakunonHas pemérka.



VYcnoBue HaOMIOCHNS TTIAaBHBIX MaKCUMYMOB IPH
NaJCHUH  MOHOXPOMAaTHMYECKOrO  CBETa  Ha
JU(PPAaKLUOHHYIO PEIIETKY

5.3.10 [Tonspuzanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MPOEKIIMOHHBIN amnmapar,
MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHasl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[IpakTuueckue paboTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. HaOmronenue mucriepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHukH. [locTynaTsl TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DWHIITEITHA

6.2 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
’ 3aMme]yIeHHe BpEMEHHU U COKpAaILlEHUE JTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI

CBsi3b  MacChl C DHEPrUedl ©  HUMITYJIbCOM
6.4 CBOOOJHON YacTULbl. DHEPIUs MOKOsI CBOOOJIHOM
JaCTHIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@otonsl. ®opmyna Ilnanka cBgA3M dHEpruu
7.1.1 ¢oToHAa € €ro 4acToTOM. DHEpruss U HMITYJIbC
¢doroHa
OtkpeiTHE U UccaenoBanue Gorodpdexra. OnbIThH
A.T'. CtoneroBa. 3akoHbl (hoTOdIPdeKTa

VpaBHenue OifHmTeiiHa s QoToaddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenesa

7.1.5 XUMHYECKOE NEeHCTBUE CBETA

Texanueckue YCTpOMCTBA: (dhoTodEeMeHT,
dboTomaTuuK, CoOTHEUHast 0aTapesi, CBETOIHO]T

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopnaa o
7.2.1 WCCIIEIOBAHUIO CTpoeHus aToma. [Inmanerapuas
MoJeJb aToMa

7.2.2 [Toctrynatet bopa. N3nydeHwe © MOrJIOMICHUE




(GOTOHOB TIpH TMEpPEXoAe aromMa C OJHOTO YPOBHS
sHepruuM Ha npyrou. Buaer cnektpoB. Cnektp
YpOBHEHN HEPrUU aToOMa BOAOPOIa

7.2.3

BosiHoBBIE CcBOMcTBa yactuil. BonHbl ne bporns.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpHUCTAILIaX

7.2.4

7.2.5

CHoOHTaHHOE W BBIHYXJCHHOE  H3JIyYCHHE.
YCTpoHCTBO U IPUHIIKIT PAOOTHI Jiazepa

TexHuueckrne yCTpOMCTBA: CIEKTPAJbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaToro CIeKTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre pagnoaktTuBHOCTU. ONBITHI Pe3epdopaa
[0  ONPEACNCHUI0 COCTaBa  PaIHMOAKTHBHOIO
usnydenusi. CBoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paquoakTHBHOCTH Ha YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHa M HeWTpoHa. HyknoHHas
Monenb siapa [eizenOepra — MBaHenko. 3apsa
saapa. MaccoBoe unciio sjapa. M30tomnsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIA W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
pPaInoaKTUBHOTO pacraia

DHeprus CBsA3M HYKJIOHOB B sape. SIIepHbIC CHIIBL.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenve u CUHTE3 sEp

Snepusiii  peakrop. TepMOsIepHBIM  CHUHTES.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTEeTUKU

aﬂeMeHTapHLIe HYaCTHUIIBI. OTKpLITI/Ie MMO3UTpPOHA.
cDyHI[ElMeHTaJ'IIJHI:.Ie B3aUMOICHUCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunscona, siaepHblif peakTop, aToMHas 6omba

7.3.10

[Tpaktuyeckue pabotTel. MccnenoBanue TpekoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHOr0 HeOa. Co3Besnmus, sipkue 3BE3NBI,
IJIAHETHI, UX BUIUMOC IBUKCHUC




8.2

Conneunas cucrema. IlnaHeTsl 3eMHOI TpyIIBIL.
[ImaHeThI-TUTaHTBl U UX CIYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa um armocdepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paaunyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlparpaMmMa «CreKTpaabHbIN KIacc —
CBETUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTEY IS 3BE3 ] IJ1aBHOM
IOCJICIOBATCIIBHOCTH

Buytpennee crpoenue 3BE3n. CoBpeMEHHbIE
MIPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUN
CoJHia ¥ 3B€31. DTallbl JKU3HU 3BE3]

8.7

8.8

Mneunslii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ["aakTuku, pacnpenencHue 3B€37, raza
n neum. Ilonoxkenune u nwxenue CosHna B
[Nanaktuke. Ilnockas u chepuyeckas MoJCUCTEMBI
INaytakTuku

Tunbl ranakTuk. PaguoralakTUKd W KBa3apsbl.
YeEpHble IBIPHI B Spax TalaKTHUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer BeenenHol». PenukroBoe nsinydeHue

8.10

MacuirabHas CTPYKTYypa Bcenennoi.
MeraraiakTuka. Hepeménnbie po0OIIEMbI
aCTPOHOMHUH




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

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

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH X HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMPpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBOW (DM3HWKHU I aHamW3a U OOBICHCHHS
SIBJICHU MUKPOMHpPA, MaKpOMHpa W MEraMupa, pa3inyaTh YCIOBHS
3 (rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHHYEHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJOXKEHUS, 3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUs pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHON (M3MUYECKON MOJAENbI0: HA OCHOBAHHH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, AaHAJIU3UPOBATh peE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TPEeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakkKe WHTETpaIuu
6 3HAHUMW M3 JPYTUX NPEeIMETOB E€CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUA



Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3MKE: MPOBOIUTH IMpPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAbHBIA CHOCOO
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEpEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HUCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3YSd (HU3UUECKHE TEOPUH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIBHOCTH  C  UCIOJb30BAHUEM
UM@POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJCTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o paloOHAIIbBHOM
[PUPOJIONOIB30BaHUM, A  TakKe  Pa3yMHOM  HCIOJIb30BAHHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnagenne pa3MTUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIue
(U3NYECKOTO  COJACpXAaHUA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

dHaJIN3a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BSACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKOM CpeAe; JABUKECHHS

HEOECHBIX TEJI, DBOIOLUHY 3BE€311 M Beenennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/re JjiIeMe
MBI HTAa

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanudeckoe JABHIKCHHC. OTHOCUTENIFHOCTh MEXaHUUECKOI'O

nBxenusa. CucreMa oTcuéra

MarepuaibHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
Fe )= (e ) e ) =(e)),

TpaeKTopIIs,

HepeMellleHIle: )O/
N7 =7 (1)) ~7(1y) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0KeHIIe TIepeMeTeHHiL:

Ny =0 +47

CkopocTh MaTepuaIbHONU TOUKHU:

_—y

— @l =
=7'=(v,.u,.u.).

Ax . ' .
v.o=— =X,. @HAJOTIYHO v, =y, U.=Z,.
=0

CrokeHIe CKOPOCTeIl: 0, =0, + 0, -

Brluncrnenue nepeMeleHys U IyTd MaTepUaIbHON TOUKU IIPU
MPSIMOJIMHEIHOM JBUKEHHUH BJIOJIb OCH X 1O IpaduKy

3aBUCUMOCTH Vx(t)




- _ AD ~,
YCKDPEHIIE-‘ MaTepHAMBHOI TOYKIL: a = &—L [ﬂ
T lar—o

a. =

Au . :
,=—| =(v,),". amamormHO a, =(v, )", a.=(v.)".
A, ' : e T

PaBHOMEpPHOE IPSAMOJIIMHEMHOE JBUYKEHHUE:

x(t) = xg + Vpxt

1.1.5
Ve (t) — Vg, = const
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:!
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a. = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - _H.T ["Ll '11]
v +U
T
HPII OBILKEHINI B OTHOM HANIPABJICHII IIVIE S = >
CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO TaICHHS.
Vi o Eo
1.1.7 l
Yo o
(] Xo t—-

JIBu>keHue Tena, OpOIIEeHHOTO MO/ YTJIOM 0L K TOPU30HTY:




[.‘r{f} =X, U, f=x +U,cosa-f

v.(t)=v,, +gt=v,sina— gt

=0

=—g=const

{U;- (t)=v, =v,cosa
{gx
o
=y

KpuBonuneiinoe nBuxeHue. [[BukeHne MaTepualibHOM TOUKHU
110 OKPYXHOCTH.
VYrnoBas 1 JIMHENHAA CKOPOCTh TOUKU:

v = wR

1.1.8 [Ipu paBHOMEPHOM JIBUKEHUU TOUYKHU 10 OKPYKHOCTHU
21 5
w=—=2mv
T
. LleHTpoCTpeEMHUTENBHOE YCKOPEHHUE TOUKH:
v? 5
aye = ? = w“R
. [lomHOE yCKOpEHHE MaTepUaIbHOU TOYKHU
119 TBépnoe Teno. I[locTynarensHOe U BpalaTesIbHOE JBUKEHUE
TBEPAOTO TEIA
1.2 JMUHAMUKA
121 Nuepunaneubie cucteMsl orcuéra. IlepBbil 3akoH HeroTOHA.
[IpuHnun otHOCHUTENBHOCTH ["anmunes
Macca tena. IIIoTHOCTE BemiecTBa:
m
1.2.2 =7
T
Cuna. [TpyHUUMNn cyneprno3uiuu CHI:
1.2.3 - o

FpaBHOAeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroTona: 11t MarepuanbHoil Touku B MICO

-
>

F1 =ma,q

Ap = FAt

pu

F = const

-———

‘Fi?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MATEpUATIBHBIX TOYEK:

-

Fiy =—Fp

3aKoH BCCMUPHOI'O TATOTCHHA: CHJIbI IIPUTSIKCHUS MCKIAY

TOYEYHBIMU MacCaMu PaBHBI
mym;

F=6—p

Cuna TSOKECTH. L[eHTp TSDKECTH Tela. 3aBUCHUMOCTH CHIIBI
TSDKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO IIJIAHETBI paguyCoOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

Cwuita Tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:
FTp = uN

Cuna TPCHUA ITOKOA:



Koaddurment tpenns

JlaBaeHwue:
F,
1.2.9 =—=
P=7%
1.3 CTATHUKA
.
F
MoOMEHT CuiIbl OTHOCUTENIEHO OCH BPAILICHUS:
1.3.1
[M| = Fl, rme 1 — medo cuibl
F
OTHOCUTENILHO  OCH,  mpoxojsmied  uepes  Touky O
MEePIEeHIUKYISIPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOYEK:
myr + myry+...
TL[.M. =
mq + m, +...
1.3.2
B o1HOpOAHOM TTOJIE TSXKECTH
(g = const)
LIEHTP MaccC TeJla COBIMAJIAET C €r0 UEHTPOM TIKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[E+F2+...=[J

3akoHn [lackans
JlaBrienue B )KUJIKOCTH, Tokoseics B UCO:

p =Dpo+pgh

3akoH Apxumena:

-
-

FApx = _PBbITeCH




€CIIH TEJIO M KUAKOCTh IokosaTcs B UCO, To

F, Apx — pg VBbITeCH

VYcioBue miaBaHus TeEN
3AKOHbBI COXPAHEHUS B MEXAHUKE

Nmnynbc MmaTepuanbHOM TOYKHM:

p=mv

I/IMHy.]'IBC CHCTEMBI TCII:

p=pL+p+..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYJIbCa!
B UCO

Ap = A(pl + D2 +.. ) = FlBHe].LIHAt + FZBHELHHAt+' -

B MCO , ecniu
Ap = A(py +p+...) =0

, €CITN

- -

FlBHemH + FZBHemH+- ..=0

PeakTnBHOE JBMKEHIE

F
ﬁ;(;

Pabota cuiibl Ha MaJIOM NTEPEMEIIEHUN:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

o F

D
MOoONIHOCTh CHIIBI:

€CJIM 32 BpeMs
At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTH CHIJIBI

Ad
P=— =F-v-coso
ﬂf Ar—

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKH:

mv? p
EKI/IH =

2 2m

2

3aK0OH M3MCHCHUS KHHECTUYCCKOU SHEPTHUU CUCTCMbIL

MarepuanbHbiX Touek: B UCO AEkun = Al + A2 + ...

[TorenmanpHas 3HEprus:
JUTSl IOTEHLIMAJIBHBIX CHJT

A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHu

IloTenumnanpHas OHEPTHUA MaTepHaﬂBHOﬁ TOYKHU B OJHOPOAHOM
TIO0JIC TAXKECTU!

El'[OTeHL[ = mgh

[TorennuanbsHast 3HEprus yrnpyro aeopMUpOBaHHOIO Teja:

kex?
EHOTeHu = T

1.4.8

3aK0OH U3MEHEHUS U COXpaHCHUA MeXaHU4eCKOou OHCPTHUHU:
Euex = Esen * Enorern.
B IICO AE,ex = Agcex senorerm. cans
B IICO AE,; = 0. eCIH Agcex menoresn. cax = 0



1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

1.5.2

I'apmoHnyeckue KoneOaHus MaTeprualbHON TOYKH.
Awmmuiutyna u ¢asza konebanuii. Kunemaruyeckoe onucanue:
w(f) = Asin| et +o, ),
v (6} =x.
a(=(v,), =) =a +0'x=0,
TJI€ X - CMEIIEHHE U3 PaBHOBECHUSI.

,Z[I/IHaMI/I‘IeCKOG OIIMCaHUC:

ma, = —kx,
rae
k = mw?
. JTO 3HAYHUT, YTO
E, = —kx

9HepreTI/I‘leCK06 OIIMCaHUuC (SaKOH COXpaHCHUA MEXaHUYeCKOMH

SHEPTUM):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3p  aMIUIUTYZIbl KOJIEOAHMM CMEIIEHHUs MaTepHuaJbHOU

TOUYKH C aMIUIUTYaMHU KojeOaHuil €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, @ =04

[lepuron 1 yactoTta KoyeOaHMii:

[lepnox ManbiX CBOOOJHBIX KOJ€OAHUN MaTEeMaTHYECKOTO

MasiTHHKA:

T=2?EJI
g

Ilepuon cBOOOTHBIX KOJI€OaHUN MPYKUHHOTO MasiTHUKA!

m
T=2m |—

k



1.5.3 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsie u IpOAOJIbHbIE BOJIHBI. CxopocTb
pacnpoCcTpaHeHuUs U JIJTUHA BOJIHBIL:

A=vT = Y

1.54 v
Wutepdepennys u audpaxiyst BOIH

1.5.5 3Byk. CKOpOCTh 3ByKa

2 MOJIEKVYJIAPHASA ®U3UKA. TEPMOJUHAMUWKA
2.1 MOJIEKVYJISIPHAS ©OU3UKA
Mopnenu cTpoeHus: Ta3oB, KUAKOCTeH U TBEPABIX Ten. [lycThb
TepMOAMHAMHYecKasi cuctemMa (teno) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJI. Torja KOITU4eCcTBO BEIIECTBA
N m
TN w
2.1.1
rje
Ny
— 4ucio ABOrajapo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAas Macca BellecTBa

2.1.2 TermoBoe JBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA

2.1.3 B3auMopelicTBue 4yacTHII BellecTBa

2.1.4 Huddysus. bpoyHoBckoe aBUKEHHE

2.1.5 Monens uneansHoro rasa 8 MKT
CBsi3p MEXJly JIaBJICHUEM U CpelHEN KHHETUYECKOW HHeprueut
MOCTYMATEIbHOTO TEIJIOBOTO JABUKEHUS MOJIEKYJ UI€aTbHOTO
ra3a (ocaoBHoe ypaBHeHHue MKT):

1 - 2 (mp*) 2 —

2.16 P=mdw =g Ty T e

rae m0 — Macca OJTHOM MOJIEKYJIBI,

N
"=y



- KOHIICHTPAITUS MOJICKYJI

2.1.7 AbcomotHas Temnepatypa: T =t +273K
CBs13b TeMIIEpaTyphbl Ta3a Co CPeAHEN KUHETUUECKOM IHEprUen
IIOCTYIATCIbHOI'O TEIIJIOBOI'O ABMXXCHUSA €0 MOJICKYII:
I 2
2.1.8 =™ |3kt
L2 2
2.1.9 VYpaBuenue p = nkT
MOI[GJIB HNACaJIbHOI'O ra3a B TCpMOJUHAMUKC:
| Vpaprerre MerreTeesa — Kaneiipona
| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH
VpaBHeHne MeHeneepa — KianelipoHa (IpHMeHI)
3aIIICI):
m RT
oV ="_RT =vRT =NkT, p=P"2
2.1.10 H H
BripaxkeHne 114 BHYTPeHHell 3Heprii 0IHOAaTOMHOTO
raza ([IpHIMeHHMEle (POPMET 3aIlIcH):
-3 3 im 3
U==-VRT =—NkT ==—RT =v¢, T==pV
2 2 2 2
3akoH I[aJ'II)TOHa IJI JaBJICHUSA CMCCH Pa3pPCIKCHHBIX I'a30B:
I/I3onpoueccm B Pa3pCKCHHOM Tra3€ C IMOCTOAHHBIM YHUCIOM
5110 Moutekyn N (C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA V):

nzotepma (T = const): pV = const

nzoxopa (V = const):




p
== t
T cons

n3obapa (p = const):

— = const
T

I'paduueckoe npeacraneHue u3omnpoieccoB Ha pV-, pT-u VT-
JarpamMmMax.

OO0ObeIMHEHHBINA Ta30BbIIA 3aKOH:

pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BECIIICCTBA V.

HaCBIHIGHHBIC M  HCHACBIMICHHBLIC  IIAphbI. KauectBennas

3aBUCUMOCTDb INIOTHOCTH MW JAaBJICHHA HACBIIICHHOI'O IIapa OT

2113 TEMIEPATypbl, UX HE3aBUCHUMOCTh OT O00BEMA HACBHILIEHHOTO
napa
BnaxhocTs Bo3yXa.
OTHOcHTENbHAS BIAXKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[l'[apa (T) pHaCbILLll'[apa (T)
5115 W3MeHeHne arperaTHbIX COCTOSIHUM BEILLECTBA: UCIAPEHHE U
o KOHJICHCAIIMsl, KUTIEHUE KUJIKOCTH
5116 N3meneHne arperaTHblX COCTOSSHUM BELIECTBA: IUIABJICHHE U
o KpUCTaJIIIN3aLus
2.1.17 IIpeoOpazoBanue 3Hepruu B (pa30BbIX Mepexoiax
22 TEPMOJNHAMUKA
221 TeruioBoe paBHOBECHE U TEMIIEpaTypa
222 Buyrtpennss sHeprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH 3HEepruu
223 6e3 cosepiieHust paboTbl. KoOHBEKIMS, TEIIONPOBOJHOCTD,
U3Iy4yeHue
224 KonnuecTBo TemIoThI.




VnenbHas TEMIOEMKOCTD BEIIECTBA C:
Q = cmAT

VY aenbHas TerioTa mapooodpaszoBanus L: Q = Lm.

2.2.5 VenbHas TerioTa miasieHus A: Q = Am.
VY enpHas TEioTa Cropanus TOIMBa q: Q = gm
DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6
Beruncnenue paboTs 1o rpaduky mpoiecca Ha pV-auarpamme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1, = (U, = Uy) + A,
2.2.7
Anunabara:
Q12 = 0= A1, = (U; — Uz) = AUy,
228 Bropoii 3akon TepMmoanHamuku. HeoOpaTtumble nporecchbl
[Tpunimne! gerictBus TernoBbix MamuH. KIT/:
2.2.9 n= = =1-
Makcumansnoe 3Hauenue KII. [ukin Kapno:
T.. -T T
2.2.10 max M = Mg — _Br O wm ] mem
T Ty
YpaBHEHHE TEIIOBOTO OajlaHca:
2.2.11 Qi +Q;+Q3+...=0

SJIEKTPOAMMHAMUKA

3.1

DJIEKTPUYECKOE ITIOJIE




3.1.1

DJNeKTpu3anus Tel U €€ MPOSBICHUS. DIEKTPUUECKUN 3apsi.

JlBa Buja 3apsaa. ODJEMEHTApHBIA DSJIEKTPUUECKHN 3apsi.

3aKOH COXpaHEeHHUsI SJIEKTPUUECKOTO 3apsiia

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa:

B OTHOPOAHOM BCHICCTBC C [[HBJICKTpH‘-IGCKOﬁ

IIPOHUIACMOCTBIO

_ 1 el

F= k|{?1|- E}J — !
&r” 4mes, 17

Onexktpuueckoe mnone. Ero neiictBue Ha

3apsabl

QJICKTPHUYCCKUC

HaprI)I(éHHOCTB QJICKTPHYCCKOI'O ITOJIA:

-

N F

qnpoGHbIﬁ

[Tone Toueunoro 3apsna:

OAHOPOJHOC IT0JIC!

-

E = const.

KapTune! nMHMA HanpsHDKEHHOCTH 3TUX MTOJIEN

IloTeH1IMaIbHOCTH QJICKTPOCTATUYICCKOI'O T10JIA.

Pa3zHOoCTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q(p1 — Pp2) = —qAd = qU.

HOTGHI_[I/IaJ'[I)HaSI OHEPTUA 3apsaa B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢



HOTGHHI/IEUI SJICKTPOCTATHUYCCKOTI'O ITOJIA:

¢_K
q

CBs3b HaprI}KéHHOCTI/I IIoJIA W PasHOCTHU IMOTCHLUAIOB [JIsA

OJIHOPOJIHOTO 3eKTpocTatuueckoro nois: U = Ed

[IpuHUMI cynepno3uum 3JIEKTPUUECKUX MOJIEH:

E :E1+E2+...,¢ :¢1+¢2+.--

HpOBOIIHI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.
Ycnosue paBHOBECHA 3apAd0B: BHYTPU ITPOBOJHUKA

Et=0

, BHYTPH ¥ Ha IIOBEPXHOCTH IPOBOJHHUKA (p = const

[[I/ISJ'ICKTpI/IKI/I B JJICKTPOCTATHUYCCKOM IIOJIC. HI/ISHCKTpI/I‘leCKaﬂ

MMPOHUIACMOCTb BCUICCTBA €

Konnencarop. DinekTpoéMKOCTh KOHICHCATOPA:

q
C=—
U

QHCKTPOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£gyS

d

HapannenLHoe COCANMHCHUC KOHACHCATOPOB:

q =q1+q2+...,U1 = U2 =---'Cnapann_Cl+CZ+-"

ITocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Up+Up. y=qz=..,;— =+ "+
ocJa 1 2




3.2

3.1.11

DHeprust 3apsHKEHHOTO KOH/IEHCAaTopa:

_qU_CUZ_q2

c

2 2 2C

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

IlocTossaHEbI TOK: I = const

Jnst mocrosiHHOTO TOKA = It

322

323

YcnoBus CYIICCTBOBAHUSA SJICKTPUYICCKOTO TOKA.

Hanpsoxkenne U u O/IC E

3axon Oma i yyacTKa Lenu:

I_U
"R

324

DNeKTprUYecKoe

COIMPOTHUBJICHHUC.

3aBUCUMOCTD

COIIPOTUBJICHHA OAHOPOAHOI'O IIPOBOAHHKA OT €ro IJIMHBI H

ceucHHUS. Y ASIBHOC COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.2.5

Hctounuku Toka. 3/C ucTouHmka Toka:

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

E =

ACTOpOHHPIXCPIJ'I

q

3.2.6

3akon OMa /715 IOJTHOU (3aMKHYTOM) 3iekTpuyeckoil uenu: E

=]R + Ir, oTkyzna




3.2.7

3.2.8

329

3.2.10

HapaHHCJIBHOC COCAMHCHUC ITPOBOAHUKOB:

I=11+12+..,Ul=02=_,,

1 1 4 1 4
Rnapann Rl RZ

HOCHGHOB&TCHBHOC COCAUHCHUC ITPOBOAHUKOB:
U=U1+02+.., 11=12=..,,
RI'IOCJI = Rl + R2+. -

Pab6ota snexrpuueckoro Toka: A = [Ut.
3axoH Jlxoyns — Jlenna:

Q =I%Rt

Ha pe3ucrope

UZ
R:Q=A=12Rt=IUt=?t

MOHIHOCTI) SJICKTPUYCCKOT'O TOKA:

Ad _
p=—" = U
At |, 40
TernmoBast MOIIHOCTB, BBIAEISIEMAas HA PE3UCTOPE:
., UF
P=I"R=—=]U
R
MOH_IHOCTL HNCTOYHHKA TOKA:
AAd
_ ©T. CHIT _
p === —F]
At

Ar—(

CBOOOJHBIE ~ HOCHUTENM  JJEKTPUYECKUX  3apaJoB B
MIPOBOAHMKAX.  MeXaHu3Mbl  MPOBOJUMOCTH  TBEPIBIX

MCTAJUIOB, pacCTBOPOB H pacCiljlaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. [ToynmpoBOAHUKOBBIN A0

3.3 MATHUTHOE ITIOJIE
MexaHnnyeckoe B3aMMOJICHCTBHE MarHUTOB. MarHuTHoe moJie.
Bekrop MarHuTtHOM umHAykuuu. IlpuHnun cynepnosuuuu
MAarHUTHBIX MOJEH:
331 B =B, + By+...
Jluaun  uwHAYKOMM MarHUTHOTO mnons. KapTuHa nuHMM
WHIYKIAU MarHUTHOTO oJIst [10JIOCOBOTO u
MIOIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOE I0JIE TPOBOJHUKA C  TOKOM.
330 Kaptuna nuHMA WHAYKIUKW MAarHATHOTO TOJS JIIMHHOTO
o MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O KOJBIEBOIO MPOBOAHUKA,
KaTYyIIKHA C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina
3.3.3 |, rAe o — yroj Mexay HalpaBJICHUEM IPOBOJHUKA U BEKTOPOM
B
Cua Jlopennia, e€ HanpaBJICHUE W BEJIMUMHA:
Fnop =l q | vBsina
T 0. — YTOJI MEXKIY BEKTOpaMHU
v
334
B
. JBM>KeHHe 3apsyKEHHOM YacTHIbl B OJHOPOAHOM MarHUTHOM
rnoJjue
34 DJIEKTPOMAT'HUTHAA UHAYKIA
[ToTok BeKTOpa MarHUTHOM MHIYKIIUU:
34.1 ® = B,S = BScosa




34.2

SIBnenue annexkTpoMarHuTHOW MHAYKIMU. DJIC uHIYKIIMK

343

3aKOH AJIEKTPOMarHuTHON MHAyKIu Papajes:

AD
E :—E :—(I:l;
Af—30

344

O/1C uHAYKIMU B IPSIMOM MTPOBOJAHMKE JITTMHOM |,

ABMIKYIHIEMCS CO CKOPOCTBIO

(vli)
B OJTHOPOJTHOM MarHMTHOM MoJje B:
| E; |I= Blvcosa

, TIe 0. — YyTOJI MEXy BEKTOpoM B 1 Hopmalibro

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

lnv

; €CITN

4




345

3.4.6

3.4.7

TO
| E; 1= Blv

IIpaBuio Jlenna

NHAYKTUBHOCTB:

, umu © = LI
Camounaykuus. 1C caMOUHIyKIIUY:

A
Eﬂ-=—L—L ——1r,
Afly

3Hepr1/m MAarauMTHOI'O ITOJIA KaTylIKU C TOKOM:

W_LI2
ETo2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA 11 BOJIHbI

3.5.1

Konebarenbubiii  koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE

KoJieOaHus B UI€ATbHOM K0JIe0aTeTbHOM KOHTYpE:
[4(1) =Guussin( o +,)

]fffﬁ] =, = 0 c08( @ + g ) = I, cO8(f + @y
®opmyna Tomcona:

T =2nVLC

, OTKyJa




CBs13b aMIUTATYBI 3apsi/ia KOHIEHCATOPA C aMIUTUTYI0W CHITBI
TOKAa TIpU CBOOOIHBIX JJICKTPOMATHUTHBIX KOJCOAHUSX B
HJIeaTbHOM KOJIe0aTeIbHOM KOHTYpE:
gﬂm =

m

3aKOH COXpAaHEHHWs SHEPTUU B WJICATHLHOM KOJIEOATeIThHOM

KOHTYpE:
35.2
353 BreinyKeHHBIC 2JIEKTPOMAarHUTHBIC KosieOaHus. Pe3onanc
[lepemennsiii Tok. [IpomsBoacTBO, mepemada U morpedieHne
NEKTPUYECKON SHEPTUU
354 ., ) . .
cus LIt CU- LI
+ = mx = T2 — const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BEKTOPOB B 3JIECKTPOMarHUTHOM BOJIHE B BaKyyMe:
355 - e
E1lBlc
35.6 [Ixana 3JIEKTPOMAarHUTHBIX BOJIH. IIpumenenne
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
16,1 [IpssmonuHEiHOE paclpoCTpaHEHHE CBeTa B  OJHOPOJHOMN
cpene. Toueunslit uctouHuk. JIyd cera
3aKOHbBI OTPa’KEHHUS CBETA.
a=p
3.6.2
olp
77777777777
3.63 [TocTpoenue n300pakeHUH B IIIOCKOM 3epKajie
3aKOHBI IPETIOMIIEHUS CBETA.
3.6.4

HpeHOMJICHI/IC CBCTAa:

nqisina = n,sinf.



AOCOJIFOTHBIN MOKa3aTes b MPETOMIICHHUS:

c
Nagec = ;

OTHOCHTENBbHBIN NIOKA3aTENb IPETOMIICHUS:

np 1
nOTH = =
1 V2

Xox iydeil B mpu3Me.
\"1 = 1"2 u H].}']. = Hli'l
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE UIMH BOJIH IIpH

nepexo/ie MOHOXPOMAaTHYECKOTO CBETa Yepe3 IPaHHMIly pasjela

ABYX OIITUYCCKUX CPCU:

ny<nm Hy
oy .
3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIii yroi MOJTHOTO BHYTPEHHETO OTPaKEHUSI:
. 1 ny
Sinay, = =—
Noru n
Cobuparoniiue W paccewBarollve JUH3bl. TOHKas JIHMH3A.
DOKyCHOE PAaCCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:
3.6.6 D !
. . - F
dopmysia TOHKOH JIMH3bI:
3.6.7 1 1 1
— 4 —=—=
d f F




3.6.8

VBenuueHue, JaBaeMoe JIMH30M:

h |fl
P=0="a

F\ h
f

e

B ciyuae paccenBaronieit JMH3bI:

1
DO0=F =—=0,
D

r =

h |f1
- a !

Xox nyda, IpOLEANIEro JMH3Y MO IPOU3BOJIBHBIM YIJIOM K
e€¢ rmaBHOM onTuyeckod ocu. IlocTpoeHue u3z00pakeHUH
TOYKM M OTpe3Ka MPSAMON B COOMpAIOIIUX M PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

®0T0annapaT KaK ONTHYECKUMN HpI/I60p. I'ma3 kak onTudeckas

cucreMma

WNnrtepdepennus cera. KorepeHTHble HCTOUHUKH. Y CIOBHS
HaOIoAeHUS MaKCHMYyMOB u MHUHUMYMOB B
MHTEpPEPEHIIMOHHON  KapTHUHE OT  JIBYX  CHH(]a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCIIMYMEBI — A=2m—, m=0,£1.£2.£3

£l

v
MIHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .

e




Hudpakuus cBera. JudpakuwonHas peméTka. YcCIoOBUE
HaGJIIOHGHI/IH TJIaBHBIX MaKCUMYMOB npu HOpMaJIbHOM
MaJICHUd MOHOXPOMATHYECKOT0 CBETAa C JUTMHON BOJIHBI A Ha

peméTky ¢ nmepuoaom d:

3.6.11
dsing, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®1U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 I'umore3a M. ITnanka o kBanTtax. ®opmyma [Inanka: E = hv
®dotonsl. DHeprus GoToHa:
E=hw="C2
=hv=—=pc
4.1.2
Nmnynbse dpoToHa:
_E h h
P=C=0C ™7
4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHsl poTorpdexTa
VYpaBHenue DiiHmreitHa i porodddexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
Ecl)OTOHa =hv = 7'
4.1.4

ABbIXO,C[a = thp =

2
mv max

Exm-xmax - 2 eUsan




JlaBieHue cpera.

4.1.5 JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO [TOBEPXHOCTh U
Ha TMOJHOCTBIO MOTJIONIAIOUTYIO IOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [lmanerapnas MOJenp aToMa
[Mocrymarer bopa. U3nydyenne u mornomieHne (OTOHOB IMPHU
Iepexo/ie aToMa ¢ OJHOTO YPOBHS YHEPTUU HA JPYTOM:
he
422 hvmn = = |En _Em|
Y
JIunenyaTple CIIEKTPBI.
CriekTp ypOBHEW SHEPrUU aToMa BOJIOPOAA:
4.2.3 13 6
—13,63B
E =—— n=123 ..
e
4.3 OU3NUKA ATOMHOI'O SA1PA
431 Hyxnonnas moxmens simpa ['eitzenOepra — MBanenko. 3apsin
o sinpa. MaccoBoe uucino sapa. M3oronst
PannoakTuBHOCTD.
Anbda-pacnam:
A A4 4
ZX—7Y+,He
bera-pacnan.
DNeKTpOHHBIN B-pacnan:
4.3.2 N N 0
FX— Y+ je+v,
[TozutponusIii B-pacnan;
A A 0= , .,
s X—=2 Y + e+ v,
l'amMmma-u3nydenue
3aKOH paJIMOAKTUBHOTO pacIaia:
-t
433 N(t) = Ny * 2T




[TycTh m — Macca paiOoaKTUBHOTO BellecTBa. Toraa

-t
m(t) =my*2T

4.3.4

S nepubie peakuuu. JleneHue u CUHTES A11€p




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Msixumes T.51., byxosues b.b., Corckuit H.H. / [Tox pen. [lapdbenTtbeBoit
H.A. ®usuka 10 knacc. AO «M3narensctBo «lIpocBenienue»
2. Mskumes T.4., byxosues b.b., Yapyrun B.M. / Ilox pex. [lapdentseBoit

H.A. ®usuka 11 knacc AO «3natensctBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Meronnueckoe nocodue. ®Pusmka. 10-11 kmaccel yriryOJI€HHBIA YpOBEHb

(2023 1.). Ccouka: https://edsoo.ru/2023/12/15/metodicheskoe-posobie-fizika-

10-11-klassy-uglublyonnyj-uroven-2023-g/

2. MGTOI[I/ILIGCKHG PCKOMCHOAIINH I10 HCIIOJIB30BaHHUIO
CIICONAJIM3UPOBAHHOTI'O O60pyI[OBaHI/I$I Ha 3aHATHAX B HWHIKXCHCPHBIX KJIaCCax.

Cchlka: https://edsoo.ru/wp-

content/uploads/2024/07/metodicheskie rekomendaczii po oborudovaniyu red-

1.pd

3. Meroanueckuii keiic. Beruucnenue ko3 ¢uunenTa noiae3Horo AeicTBus

nukandeckoro npouecca. @usmuka. 10-11 knaccsiro Cebuika: https://edsoo.ru/wp-

content/uploads/2025/01/fizika_mk vychislenie koefficzienta poleznogo dejstviy

a.pdf

4. Tlpaktuueckue (J1abopatopHble) pabOThl MO Yy4eOHOMY MpEaMETY

«DUu3uKay. 8-11 KJIACCHI. Cchuika: https://edsoo.ru/wp-

content/uploads/2024/12/prakticheskie laboratornye raboty fizika 2024.pdf

5. Meroauueckue pekoMeHaanuu. Cucrema OICHKH JIOCTH)KEHUM

INIAaHUPYCEMBIX  IIPCIAMCTHBIX  PC3YyJIbTATOB  OCBOCHUA yqe6H0ro npcameTa



«Duzuka». 10-11  wmacesr (2024 r.). Ccebuika:  https://edsoo.ru/wp-

content/uploads/2024/12/so soo fizika 2024.pdf

6. Peammzanus mporuibHOTO OOYYEHUS TEXHOJIOTHYECKOW (MHKEHEPHOMN)
HaIIpaBJIEHHOCTH Ha YPOBHE cpelHero odmero odpasoanus (2024 r.). Ccpuika:

https://edsoo.ru/wp-content/uploads/2024/08/isro_profilnoe obuchenie 2024-1.pdf

7. Mertoaudecknue WHTCPAKTHBHBIE KEHCHI TI0 Yy4eOHOMY MpEAMETY
“@Ouszmka”. 10-11 kmacc, yrayoneHHsli  ypoBeHb  (2024r.). Cchuika:

https://edsoo.ru/fizika posobiya/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. bubmuoreka — Bc€ mno mnpeamery «Pusuka»n. — Pexum nocryna:
http://www.proshkolu.ru
2. BuneoonsiTel Ha ypokax. — Pexum pocryna: http://fizika-class.narod.ru
3. Eaunas xosuiekus ugpoBbIX 00pa3oBaTEeNbHBIX pecypcoB. — Pexxum gocrymna:
http://school- collection.edu.ru

4. nTepecHble MaTepualibl K ypokaM (PU3UKU MO T€MaM; TECThl IO TeMaM;
HaTJISIIHbIE TTOcoOus K ypokam. —Pexxum noctyma: http://class-fizika.narod.ru

5. HudpoBsie oOpazoBarenbHble pecypchl. — Pexum  goctymna:
http://www.openclass.ru 6. OnexkTpoHHble yuyeOHUKH 10 ¢usnke. — Pexum

nocryna: http://www.fizika.ru

7. du3uka B aHMMAalIUIX

https://www.sites.egoogle.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

8. MnTepaktuBHas gu3suka http://interfizika.narod.ru/index.html

9. lllxonbHas ¢pusuka. https://www.sites.google.com/site/saitpofizike/home




10. Poccuiickas sanextpoHHas mikosa https://resh.edu.ru/

11. ®usuka. py http://www.fizika.ru/
12. All duzuka. http://www.all-fizika.com/

13. ®usuka Bokpyr Hac http://physics03.narod.ru/

14. SAnaexc yueOHUK

15. dKmacc  https://www.yaklass.ru/profile/5c497362-5f11-4d1d-a355-
7b9520elfede

16. Epunas xommeknuss 1U@poBBIX  00pa30BaTENbHBIX  PECYpPCOB

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

17. Caiit- «OnemenTapHas gusuka» http://elfiz.ru/
18. Caiit- «Kinacclnas ¢usuka mms  1r0003HATENbHBIXY»  http://class-

fizika.narod.ru/index.htm

19. Cait- «®uszuka.ruy http://www.fizika.ru/index.php

20. Caiit- Pemy  EID, ciram I'MA  http://phys.reshuege.ru/

http://phys.sdamgia.ru/

21. Cait- InternetUrok.ru http://interneturok.ru/ru

22. Caiit- «Bca DU3UKA» http://www.all-fizika.com/

23. Caiir- «HTEpHET-0NIMMITHA B o buzuKe»
http://distolymp?2.spbu.ru/olymp/
24. Caiit- «Kypunan KBAHT» http://www.kvant.info/old.htm
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