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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
TakkKe ¢ y4€ToMm QenepanbHOi paboueil mporpammbl BocnuTanus u KoHnenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenue kypca (QU3MKU YrIyOJIEHHOTO YpPOBHS IMO3BOJISIET PEAU30BaAThH
3aJa4l MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaensorcs IJIaHUPYyEMble pe3yJbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
IPENOCTABIICT BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOIUYECKHX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.
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®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMUPOBAHUE YMEHHM NMPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

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

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE H
noJie.

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

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakkKe 0O0CYXKIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
NPUHLIUIIOB 0a3UpyeTcsl Ha UCIOJIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KakK
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,
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BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, 1abopaTtopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTHUKyMa B CHCTEMY JIaO0OpaTOpPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa NpPEICTaBlIEHA €IWHBIM IepeyHeM. BuiOop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpOoILecca UCXOAl U3 OCOOEHHOCTEHN MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjiesia Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
bu3MYeCcKO MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere GU3MKKM AOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBUH C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcss B BHJI€ TEeMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
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OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
U3YYECHHUIO TPUPOJbBI, Pa3BUTUE HUX HMHTEIUICKTyaldbHbIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

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

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

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

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (UMK Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

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

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

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJleKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEIACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;
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pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON TESTEIHHOCTH, CBI3aHHON
¢ pU3UKOH.

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

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

[Ipennaraempiii B mporpamMme Mo (QHU3MKE TMepeyeHb JadopaTOPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

= Onepatop 340 000 "KomnaHus "Tensop”,
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO
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COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsin). ['unoresa. @u3nUecKuil 3aKOH, TPAHMIIBI €T0 IPUMEHUMOCTH. DPu3ndeckast
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUST B LEMU MOCTOSHHOTO TOKAa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTb) M
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpPUaIbHON TOYKH OT BPEMEHH U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H

YCKOPEHHSI MaTepUaIbHON TOUKH OT BPEMEHH U UX rpaduKd.
[OKYMEHT NOANWCAH SNEKTPOHHOM NOANMCHIO Onepatop 3A0 00 Komnanun Texsop, —‘ g
nucb
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KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JBMKCHHE CHApsIOB, LIETIHBIE, IIecTepéHYaTtble W peMEHHBIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

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

W3mepenune yckopeHusi npu MPsSMOJIMHEHHOM PaBHOYCKOPEHHOM IBUXEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

WN3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO TOpu3oHTalbHO. IIpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUoja OOpalleHHs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.
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IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.
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HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, TIEPEKUHYTOW depe3
JErKuit OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, OE3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.
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[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyM U1 MACANBHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIABIX TNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX
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Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C T[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETUYECKOU dHEpPruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YACTHII.

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

Jlemoncmpauuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEJIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.

MyHuuMnanbHoe GloaXKeTHoe o6Lleo6paszoBaTenbHoe yupexaeHue 31.08.2026 10.30 (MSK) Mpocrtas nog
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

= Onepatop 340 000 "KomnaHus "Tensop”, .
OOKYMEHT NOAMUCAH 3N1EKTPOHHOWU NOAMUCLIO
nucob
r. Mowkap-Onbl” [upektop: AHTponos Opuii iMuTpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOLECCHI.

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

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

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »Heprus. KommuecTBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanadbara. AGCONOTHAs TeMIepaTypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.
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CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KureHwe. Y AeibHAs
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPhl KUTICHUSI OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanmu tBEporo Tena. Pactskenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpEeHHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.
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Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA M  MOJIYIIPOBOJAHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apsna.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSHKEHHOCTH IOJI U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy 1apa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

MyHuuMnanbHoe GloaXKeTHoe o6Lleo6paszoBaTenbHoe yupexaeHue 31.08.2026 10.30 (MSK) Mpocrtas nog
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

= Onepatop 340 000 "KomnaHus "Tensop”, .
OOKYMEHT NOAMUCAH 3N1EKTPOHHOWU NOAMUCLIO
nucob
r. Mowkap-Onbl” [upektop: AHTponos Opuii iMuTpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHMST) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

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

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.
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Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaMPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesesnna u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TemmnepaTypbl. CBEpXMPOBOIUMOCTb.
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DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onextponns. 3akoHbl Papajes sl JJIEKTPOIIN3a.

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

TexHnu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue amexTpoinsa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TPOBEpPKA NPEIJOKEHHBIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENIBHBIX MEXIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,
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Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM «TEIJIOBONW» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE aTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHallOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C MCIOJIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, OBITOBOW XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, rapa- U JTMaMarHeTUKH.
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TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

Kaptnna nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISI  TIOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JeiictBrue cuibl JIOpeHI1a Ha HOHBI AJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (pepPOMArHETHUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUA.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABUKEHUH B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.

Onepatop 340 000 "KomnaHus "Tensop”,

[OKYMEHT NOZAMUCAH 3/IEKTPOHHOW MOANMUCHIO :
nicbL
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[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMIUTUTY/IaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUSI.

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

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

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIAa MANIbIX KOJIEOAHUU Tpy3a HA HUTH OT
aMILTATYIBI.

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

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

3aK0H COXpaHEHUS YHEPTUU TPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.
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W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJe0aTeIbHOM KOHTYPE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

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

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.
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Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, MHTep(epeHIus u
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

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

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

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

Hemoncmpauuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MPOI0JIBHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TYyUEHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.
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W3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
II0Ka3aTeIs PEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUCHHUS Ha ABYX LIETSAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  MPUMEHMMOCTM  KJIAcCMYeCcKoM  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.
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TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

doTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HccieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomnieaue GoTOHOB MPU MEPEXOAE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.
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Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOoH n3nydueHus. Jozumerpus.

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

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

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

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

EnuHcTBO Qu3nueckoil KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.
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Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3B&31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKACHUN U 3BoIonuu CosHIA U
3BE3/1. DTAallbl )KU3HU 3BE3 .

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHbIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYXKEHHBIM TJA30M C MCIHOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.
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OO0o0uIeHNe U cucTeMaTU3alus COJEpKaHUsl pa3liesoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3ndeckoil Teopuu, poiib GU3NUIECKON TEOprur B POPMUPOBAHUU MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
NnO3HaHuA: SBICHHWE, Hay4YHbId (DaKT, rumoresa, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUPONE, KoOJieOATEIbHBIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
YJIBTPA3BYKOBasl JUArHOCTUKA B MEIULMHE, ONTUYECKUE SBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHasus.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoBUTaTeNb SIkOOH, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieyb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
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NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas OaTtapesi, CIlyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.

= Onepatop 30 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO

MyHuumnanbHoe 6lo)keTHoe o6l eo6pasoBaTenibHoe yupexaeHe 31.08.2026 10.30 (MSK) Mpocras nognuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Dusukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OIEHWBATH CUTYAllMIO U MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:
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WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacillipeHue OIMbITa JACSATEIbHOCTH AKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIa/I€Th Hay4YHOH TEPMMHOJIOTHEN, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;

MyHuuMnanbHoe GloaXKeTHoe o6Lleo6paszoBaTenbHoe yupexaeHue 31.08.2026 10.30 (MSK) Mpocrtas nog
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

= Onepatop 340 000 "KomnaHus "Tensop”, .
OOKYMEHT NOAMUCAH 3N1EKTPOHHOWU NOAMUCLIO
nucob
r. Mowkap-Onbl” [upektop: AHTponos Opuii iMuTpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB MO3HAHUS;

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

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHHMS 1O (QU3UKE B TNPAKTUYECKYIO OOJaCTh
KA3HEICSTEIbHOCTH;

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

Pabora c nundopmanueii:

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

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

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

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

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:
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OCYIIECTBISITh OOLICHHE Ha YypokKax (U3UKH M BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
UHAMBUIYaJIbHON pa0oThI;

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

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeessaTh posid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

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

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

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONH padOThl ¢ YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHMBATh TPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
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JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKA U CBOEBPEMEHHO IPHUHHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

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

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTh aManTUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM W TIPOSBIIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI
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K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKON, COIMANIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOIMHAMUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PABHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyath yCJIOBUSL (TpaHMIlbl, OOJACTH) MHPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
HCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThErOo 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS WMIyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMSI HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalUWEeN MOJEKYJ M €ro TEeMIEpPaTypou, YypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH
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COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHUS, MCIOJIb3YA
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCIOBUS NPUMEHHUMOCTH 3akoHa Kysona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonst dapanes 11 3IeKTpOIn3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
9HEprus ymnpyroi jgedopmaiu MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaNpspKEHHOCTh TIOJISE TOYEYHOTO 3apsija WM 3apsHKeHHOro 1apa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAIT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHLUMAJOB, JJEKTPOJABIKYINAs  CUJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUBMYECKUX  SABJICHHMA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPABICHHOCTh
TEIIoNepeaum, IEKTpU3alus Tell, SKBUIIOTEHIIMATBLHOCTh TOBEPXHOCTHU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM
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aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuia 0€30MacHOr0 TpyJa P MPOBEICHUU UCCIIEAOBaHUMI
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MYECKO MOJENbI0: Ha OCHOBAHHMM aHAJIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MpOBOJNUTh PacYEThl HA OCHOBAHMM MMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

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

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

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOM3BOJACTBEHHOMN
NeSATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MUYECKMMHU MPOLECCaMH, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;
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NPUMEHATh pa3jnyHble cocoObl paboTel ¢ MH(popmanuen (HU3nIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAllMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHON KapTHUHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIEHHAIBHOW TEOPUU OTHOCHUTEIbHOCTH, KBAaHTOBOMN
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojened (QU3MUecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIWH3a, MOJIeJIel aTOMa, aTOMHOTO spa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U

OI'pPaHUYCHHOCTD MCIIOJb30BAHUA YaCTHLIX 3dKOHOB, |
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aHAJTM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHHIE MPOLECCHl U SABJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddekra, mepBed W BTOpoM mocTynaTel bopa, mpuHLHUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

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

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

ONPENENATh HAMpaBJICHUE HUHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJIA aHaliM3a M OOBACHEHUS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUPOBaTh pe3yibTaThl TOJYYEHHOH 3aBUCHUMOCTH
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¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTUMAIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3ylbTaThl U JeJaTh BBIBOJ O CTaTyce MpPeJI0KEHHON
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENbCKOM M MPOEKTHOM JNEATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NUYECKUX TEOpUi
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3aaud, TpeOyrolue NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
PEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHHUE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONB30BaHUH, 4 TAKXKE Pa3yMHOM HCIOJIB30BAaHUU JOCTHIKEHUN
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HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpTraHU3alMOHHbBIC u MO3HABATEIIbHBIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

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

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

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3zaen 1. HAYUYHBIA METO/] IIO3HAHUSI TPUPO/IbI
11 HayuHb1ii MeTOT TTO3HAHUS IIPHPOILI 6 bubmorexa HOK
' ya A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruia 10 . https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Hlusamuia 10 https://m.edso00.ru/f16b68d7
N bubmuoreka [JOK
23 Cratnka TBEpAOrO TENA > ! https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pazueny 35
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
. bubmuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edsoo.ru/f16b68d7
bu6mmoreka [{OK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie ) 14 iy 1 bu6mmoreka [JOK
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IIEPEX OBl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
41 Onexrpirieckoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pasznen 5. DUBUUYECKHUN IPAKTUKYM
. bubmmoreka [JOK
>1 Dusireckitit MpakTAiyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [JOK
P 1
CICPBHOC EPEA 0 https://m.eds00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUNHAMUKA
bubmuoreka [JOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bubmuoreka [JOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJTHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 https://m.edso00.ru/39859f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnmnoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bubmuoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
bubmunorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 5
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Pasznen 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [JOK
41 K - I 1
OpHYCKYTAPHOBOIHOBOM AyAH3M ° https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
13 aToMa ° https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Hroro no pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 httos://m.edsoo.ru/39859ef1
Hroro no pazneny 12
Pazznen 6. PUSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE BpeMs 10 https://m.edso0o.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO
MyHuumnanbHoe 6loaKeTHoe obLleoOpazoraTenbHoe yupexaeHne 31.08.2026 10.30 (MSK) Mpocras noanuch
"CpefHAn o6leobpazoBaTenbHan WKona N221 c. CeMeHoBKa
r. Vowkap-Onbl” Jupektop: AHTponos I0puii Amutpriesny

OnepaTop 340 000 “KomnaHns “TeHsop’

HeiictButenbHa: ¢ 15.05.2026 go 14.08.2027



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

= Onepatop 340 000 "KomnaHus "Tensop”,
AOKYMEHT NOANUCAH 3NEKTPOHHOU NOANMUCHIO

MyHuumvnanbHoe 6l0KeTHoe o6l eobpazoBaTenbHoe yupexaeHme 31.08.2026 10.30 (MSK) Mpocraa noanuce
"CpepHAnA obleobpazoBaTenbHan WKona N221 ¢. CemeHoBKa

r. Vowkap-Onbl” Jupektop: AHTponos I0puii Amutpriesny [enicTBuTenbHa: ¢ 15.05.2026 no 14.08.2027




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
®uszuka — pyHIaMeHTaIbHas HayKa O 1 bubnnorexa [JOK
IpUpoJie 02.09.2025  https://m.edsoo.ru/1beef346
HayuHb1il MeTO TO3HAHUS ¥ METOJIbI 1 Bbu6mmoteka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI 03.09.2025  https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpUs B IIpOLECCe
H03Ha§1/151 TIPUPOIBI pHa6JncI>) eHue u 1 bubmmorexa [JOK
PHPOIBL. A 04.09.2025  https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pu3HKe
Crnioco0rl n3mMepeHust GU3NYECKUX 1 bubmuoreka [IOK
BEJIMYMH 05.09.2025  https://m.edsoo.ru/ca2def03
AGcoIt0THAs U OTHOCHUTEIIbHAS
MOTPELIHOCTH U3MEepeHuil pusnueckux 1 brbmmorexa [TOK
P P 08.09.2025  https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
MecTO (pU3UKU B POPMHUPOBAHUHI 1 bu6muoreka [JOK
COBPEMEHHOW Hay4yHOU KapTUHBI MUpa, 09.09.2025  https://m.edsoo.ru/eabbdedl
B IPAKTUYECKOH JIeATeNbHOCTH JII0AEH
Mexannueckoe aBmwxenue. Cucrema
otcueta. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHMUYECKOTo ABMKeHus. [Ipamas n 10.09.2025  https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
Pannyc-BekTop MaTepralbHON TOYKH, 1 bubnuorexa [JOK
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€ro MPOCKIUHU Ha OCH KOOPJIHHAT. 11.09.2025  https://m.edsoo.ru/30a108a5
Tpaektopus. [lepemenienne. CKOpoCTb.

Wx nmpoekiuu Ha OCH KOOPJIMHAT

PaBHOMEpHOE IPSAMOJIMHEWHOE

9 nBkenue. I'paduueckoe onucanue 1 Bu6muotexa [JOK
PaBHOMEPHOTO MPSIMOJIMHEMHOTO 12.09.2025  https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CnoxeHue nepeMeIeHuii U CKOPOCTEH. 1 bubnnorexa [JOK
Pemenue 3amau 15.09.2025  https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHast CKOPOCTh. Y CKOPEHHUE. 1 bubnuoreka [{OK
[IpsmonuHeiHOe TBUKEHHE C 16.09.2025  https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 HgﬂﬁonHHeﬁHoro JIBUYKEHUS C 1 brbmmorexa LIOK

17.09.2025  https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOopaHoe majeHue. Y CKopeHue

13 cBOOOHOTO Na/IeHUs. 3aBUCUMOCTh 1 bubmuoreka [IOK
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT 18.09.2025  https://m.edso0.ru/f738109¢c
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tena, OpOIIEHHOTO MO/ 1 bubnuotexa [JOK
YTJIOM K TOPU30HTY 19.09.2025  https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe aBuxeHue. Jprxenue
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs

15 cxopoI::}T]j [Tepuonx u wacTora. 1 bubmorexa HOK

22.09.2025  https://m.edsoo.ru/33196fbe
[lenTpOoCcTpeMHUTETEHOE U TIOJTHOE
YCKOpEHHUE
16 Kontponbhas pabota mo teme 1 1 bubmmorexa [JOK
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"Kuuemaruka"

23.09.2025

[Tepsriif 3akoH HproToHA.

17 NHepuuanbHble CUCTEMBI OTCUETA. 1 bubmunoreka [JOK
[Ipunuun otHocuTenbHOCTH ["anuest. 24.09.2025  https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOZEHCTBYIOIIIAS CUIIa. 1 bubnmnoreka HOK
Bropoii 3akon HetoTona. Macca 25.09.2025  https://m.edsoo0.ru/141d3837

19 BzaumoneiictBue ten. Tperuii 3akoH 1 bubnunoreka LIOK
HeroTona 26.09.2025  https://m.edsoo.ru/57dba505
I1 CyIepIo3 cui. Pemenne

20 saaow e savoron 1 Bubmonera 10K

! P 29.09.2025  https://m.edsoo.ru/bdfo97fh
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh T'PABUTAIIMOHHON 1 1 bubmmorexa [TOK
. P B 30.09.2025  https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

99 Cuiia TSKeCTu U yCKOpEHHe 1 bubmuoreka [IOK
CBOOOHOTO Ta/IeHUs 01.10.2025  https://m.edso00.ru/22757f26
JIBrokeHre HeOECHBIX TeT U UX

93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas 1 bubmmnoreka HOK
KOCMMYECKasi CKOPOCTb. 3aKOHBI 02.10.2025  https://m.edsoo.ru/11abfa0a
Kennepa

but6mmorekxa [IOK

24 . I'yka. B 1
Cuna ynpyrocth. 3axon T'yia. Bec Tena 02.10.2025  https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bu6muoreka [JOK

25 TpeHus. [BuKeHne B )KUIKOCTH U Ta3e 1 https://m.edsoo.ru/1fa86499

i 03.10.2025 ]
C YUYETOM CHJIBI COITPOTUBIICHUS CPEBI https://m.edso0.ru/2ch29676

26 Hasnenue. I'mapocraruueckoe 1 bubnuorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOIIOTHO TBEPOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE 1 bubmmoreka [JOK
JIB>KEHUE TBEPJIOTO TeJla https://m.edso0.ru/2b95d57e
28 MOMEHT CUJIbI OTHOCUTEIBLHO OCH 1 bubmuorexa [IOK
BpaiueHus. Ilneuo cumsl https://m.eds00.ru/653d3459
CnoxxeHue Cuil, IPUIOKEHHBIX K
29 TBEpAOMY Teiy. LleHTp TsxecTu Tena. 1 bubnuorexa [IOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubnuoreka [{OK
30 Penterre sazat 1 https://m.edsoo.ru/dclcaacO
31 KoHntposbHas paboTta 1mo Teme 1 1 bubnnoreka [JOK
"Munamuka. CtaTrka TBeporo Tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONW TOYKH,
32 CUCTEMBI MaTEpPHUAIbHBIX TOUEK. L{eHTp 1 bubmuoreka [IOK
Macc CUCTEMBI MaTEPUAIIBHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema o 1BM)KEHUU LIEHTpa Macc
NMnynbe cuitbl 1 UI3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHMs UMITYJIbCA. 1 bubmorexa LOK
https://m.edso00.ru/13f0a221
PeaktuBHOE ABMKEHNE
MoMeHT uMITysIbca MaTepUATbLHON
34 Touku. [IpencraBienne o coxpaHeHUH 1 bu6muoreka [JOK
MOMEHTA UMITYJIbCA B [IEHTPATIbHbBIX https://m.edsoo.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 Pemterne safas 1 https://m.edso00.ru/f7706d63
36 Pabora critel Ha MaJIoM B Ha KOHECYHOM 1 bubmmoreka [IOK

nepemenieHuu. ['paduueckoe

https://m.eds00.ru/913974c7
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MPEJCTaBICHUE PAOOTHI CHIIBL.
MoONIHOCTh CHIIBI

Kunernueckas sueprus. Teopema 00

37 U3MEHEHUU KUHETUUECKOU DHEPTUU 1 Bubmaorexa ITOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOYKH
[ToreHnnanpHble U HEMTOTEHIIUAJILHBIE
38 cwibl. [loreHnanpHas YHepPrus 1 Bubmaorexa ITOK
’ H prit. https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKopocTb
Tperbs KocMuYecKast CKOpocTh. CBS3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
39 U3MEHEHUEM MEXaHUYECKOU SHEPTUU 1 Bubmiorexa OK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUn
Yupyrue u He M€ CTOJIKHOBEHUSL.
40 Y% EIZII;GHI/IC BeYIE) }JI'IrJ'II/I JIs1 UIeanbHOM 1 bubmorexa LOK
p pHy a a https://m.edsoo.ru/f30f43b6
JKUIKOCTH
a1 KonTponbHas padota no teme "3aKoHbI 1 1 bubmmnoreka HOK
COXpaHEHHA B MEXaHHUKE" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacTaBiIeHUIl O IIPUPOJE
pedl PHPOA bubnuoreka [{OK
42 TertoTel. OcHoBHEIE mTONIOkeHnsT MKT. 1
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHNE
CrpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEJI. XapaKkTep IABUKECHUA U 1 Bubmuorexa IOK
P o p pAa https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBYS YaCTHI] BELIECCTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Konnqecho Bep €CTBa ri]OC’E‘O}IHHa}I) 1 bubnmorexa LOK
B ' https://m.edso0o.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. 1 bubnuorexa [JOK
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Tkana enbcus

https://m.edso00.ru/0070d493

bubmuorexa [JOK
46 | Pemterite sanat 1 https://m.edsocl)l.ru/1531aba5
N bubmmoreka [JOK
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI 1 https://m.e dSO(I)_.[ru I1deb2367
48 VYpasuenue Menneneera-Kiamneiipona. 1 bubmmoreka [JOK
Pemenne 3anau https://m.edsoo.ru/8d12c328
49 AGcomtoTHas TemnepaTypa. 3akoH 1 bubnnorexa [JOK
JansTOoHA https://m.edsoo.ru/14e02d1f
50 N3omporeccsl B uaeanbsHOM rase ¢ 1 bubmmoreka [JOK
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.edso00.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfofpoueccom ieﬁTepMa, M30X0pa, 1 bubmmorexa [IOK
1so6apa https://m.eds00.ru/1344327b
52 OcnoBroe ypaBHeHHe MKT 1 Eggﬁ?ﬁgfg;?ﬁisogﬂm
bubmuoreka [JOK
53 Pemerue saax 1 https://m.edSO(])_.[ru/10265a05
CBs13b a0COMIOTHON TeMIIEpaTyphl
TEPMOTUHAMHYECKON CHCTEMBI CO
54 CpeIHEN KNHETUYECKOH 3HEepruen 1 https://m.edsoo.ru/c38af875
MOCTYHATEeNLHOTO TETJIOBOTO
JBUKEHHSI €€ 4acTHIl
55 O06001enre u cucTeMaTru3aIus 3HaHUA 1 bubnuotexa [JOK
o reMe "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonrtponsHas pabora o Teme "OCHOBBI 1 1 bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoanHaMHuuecKas CUCTEMA. 1 bubmmoreka [JOK
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3asaHue BHEMHUX ycinoBui juist T
cucTeMbl. BHeniHue u BHyTpeHHUE
napameTtpsl. [TapameTpst T/] cuctemsl
KaK Cpe/IHHE 3HAaYEHUs BEJIUYMH,
ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HYJ'IGBOC Ha4daJlo TCpMOJUHaMUKH.

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

bubnunoreka LIOK
58 T 1
CamonpoH3BoIIbHas penakcauns T/, https://m.edso00.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mojaens ujiealibHOTO Ta3a B
59 TEPMOJIUHAMUKE. Y CIIOBUSA 1 buGnuorexa [IOK
P o https://m.eds00.ru/29355001
MIPUMEHHUMOCTH ATOU MOJCIIH
60 YpaBaenue MenaeneeBa-Knanelpona 1 bubnnorexa [JOK
U BBIPQKEHME JUUIS1 BHYTPEHHEN YSHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue nst BHyTpeHHEH SHEpruu
61 0JIHOATOMHOTO HJI€aJIbHOTO Ta3a. 1 bubnuoreka [{OK
KBa3ucrarnyeckue u HeCTaTHISCKUE https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoauHamMuKe. Beruucienne paboTsl 1 bu6nmorexa LIOK
o rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
JTrarpamMme
Temmonepenaya Kak crocod H3MEHEHUS
63 BHyTpeHHeH sHeprun T]I cuctemsl 6e3 1 bubmorexa [TOK
yTp P https://m.edso0.ru/3d734561
COBEpILICHUS PabOThI
64 KonBeknusi, TEmonpoBOHOCTb, 1 but6mmorekxa [IOK
W3JIy4eHUE https://m.edsoo.ru/157b54cd
65 KomuaectBo Teminorel. TermmoéMKoCcTh 1 bubmorexa HOK

Onepatop 340 000 "Komnanus "Tensop” ——
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Tena. Y IelIbHas U MOJIsIpHast
TEIUIOEMKOCTH BELIeCTBA. Y IeJIbHAs
TEIUIOTA CrOPaHus TOILUIMBA

Pacuér xonuyecTBa TEIIOTHI IPU bubnmnoreka HOK
66
TeIuIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsaTue 06 anrabaTHOM Mpolecce. bubnmnoreka HOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KonnuecTBo TeminoTel u padoTa Kak
68 Mepbl U3MEHEHUS! BHYTPEHHEH SHEeprun bubmorexa LIOK
https://m.edsoo.ru/b047alcd
Tl cucteMsl
Bropoii 3ak0H TepMOAMHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6mmotreka [JOK
nporeccoB. HeobparumocTh https://m.edsoo.ru/c6f4f464
IIPUPOIHBIX IIPOLIECCOB
20 [IpuHIMIBI EHCTBUS TEIIOBBIX bubmuoreka [IOK
maruH. KITJT https://m.edsoo.ru/2e945513
71 MaxkcumanbsHoe 3Hauenue KITJI. Iuxn bubnmorexa LIOK
Kapno https://m.edso0.ru/fe3857b9
bubmmoteka IIOK
72 Pemteriuc sazas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCIEKThI
73 WCIIO0Ib30BaHUSI TETUIOBBIX IBUTATENEH. bubmmoreka [JOK
TeruioBoe 3arpsA3HEHUE OKPYXKaroLen https://m.eds00.ru/9867aaa7
Cpensl
bubnunorexa LIOK
74 Pemteriue sazas https://m.edsoo.ru/c8c70432
75 O06o0mieHne 1 cucTeMaTu3amys 3HaHu| bu6muoreka [JOK

o teme "Tepmonunamuka. TemnoBbie

https://m.edso0.ru/28d62b3f
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MamIuHae"

KonTponbnas pabora no teme

bu6nmorexa [IOK

76 "TepmonuHaMmuka. TerioBble 1 1
P I[" https://m.eds00.ru/1b6e26¢c5
MaIlHBI
[TapooOpa3zoBaHue ¥ KOHCHCAIIHS.
77 Hcnapenue u kumnenue. Y nenbHas 1 Bubmaorexa ITOK
P ’ https://m.eds00.ru/6f8e6777
TeIUI0Ta MapooOpPa30BaHHUS
HacpleHHbIe ¥ HEHACHIIIICHHBIC MTapPhl.
KauecTBeHHasd 3aBUCUMOCTb IIOTHOCTH
1 JaBJICHUS HACBIIIICHHOIO ITapa OT
78 TEMIIEPATYPEI, UX HE3aBUCUMOCTH OT 1 Bubmiorexa OK
R PATYPHL, https://m.edsoo.ru/f5c17d02
00BbEMa HACKIIIIEHHOT'O Tapa.
3aBUCHMOCTh TEMIIEPATyPhl KHUTICHUS
OT JIaBJIEHUS B KUIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOMIOTHAS U 1 bubnnorexa [JOK
OTHOCHUTEIbHAs BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenue 3amau 1
a https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrannnueckue u
81 aMop ¢bHbIE TETA IjAHI/BOT OIHUs 1 brbmmorexa LTOK
P ' P https://m.edso0.ru/20a88a03
CBOMCTB KPUCTAIIIOB
[InaBneHue n KpUCTATUIU3ALIMSL.
but6mmorekxa [IOK
82 VYV nenpHas TemoTa MJIaBiICHUS. 1
https://m.edsoo.ru/6ee91e9f
Cybnumarus
eopmanmu TBEPOTO Tea.
Aedopmar b bubmuoreka [{OK
83 Pactsokenne u cxxarue. Casur. Moayib 1
s https://m.edsoo.ru/dalaab10
HOwura. Ilpenen ynpyrux nedopmanuit
84 TemnoBoe paclIMpeHUe KUIKOCTEN U 1 bubmmoreka [JOK
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TBEPBIX TEJ. AHTAPMOHU3M TEILIOBBIX
KoJe0aHnil YacTHUI] BEIIECTBA

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

85 IIpeoOpaszoBanue sHeprun B (ha30BBIX 1 bubmunoreka [JOK
rnepexonax https://m.edso00.ru/97a0672f
bub6nmoreka [IOK
1
86 YpasHeHnue TeII0BOr0 Gananca https://m.edsoo.ru/ab1521fb
bubnuoreka [IOK
7 P 1

8 CHICHHC sajad https://m.edso0.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

Kanunnspueie sBienus. Jlapnenue noa bubnuoreka [IOK

88 . 1
HWCKPUBJIICHHOW OBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O06o001eHre u cucTeMaTr3aIys 3HaHUIA

89 1o TeMe "ArperaTHbie COCTOSIHHS 1 bubmorexa [JOK

P " https://m.eds00.ru/0b52575¢c
BemiecTBa. Ma3oBbIE MEPEXOAbI
KonTponbHas pabota mo Teme
90 "ArperaTHble COCTOSIHHS BEILIECTBA 1 1 bubmorexa HOK
P | B ) https://m.edso0.ru/7dc2a739
@da30BbIE IEPEXOABI
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.

01 Dnekrpuueckuii 3apsia. [[Ba Buna 1 bubmuoreka [IOK
JIEKTPUYECKUX 3apsanoB. [IpoBoaHuKH, https://m.edsoo.ru/laff445f
TUDIIEKTPUKU U TIOTYIPOBOAHUKHU
DIIeMEHTapHBIN SJEKTPUYECKUN 3apsii.

92 3aK0H COXpaHEHHS JICKTPHIECKOTO 1 bubmorexa [JOK

p p https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumopeiicTBue 3apsanoB. Touednsie 1 bubnunorexa LIOK
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746

9 Pemenue 3amau 1 bubmuorexa [{OK
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Dnekrpuueckoe nose. Ero neiictBue Ha

bu6nmorexa [IOK

95
BJIEKTPUYECKUE 3aPbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.

96 [TpoOueIii 3apsa. Jlnauu bubnmnoreka HOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OAHOPOHOE ANEKTPUUECKOE T10JIE
[ToTeHunanbHOCTH

97 ANEKTPOCTaTUYECKOTo moss. PasHocTh bubmorexa LIOK

P ) https://m.eds00.ru/80021447
MOTEHIIUAJIOB U HANIPSKEHUE
[ToTennmanpHas SHEPTHSI 3apsiaa B
98 ANEKT OCT&TI/I‘IGCKOI\E none pFIOTeH uan bubmorexa LIOK
P ' B https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
CBsi3b HAPSHKEHHOCTH TIOJIS U

99 a3HOCTH TTOTECHIIUAIIOB IS bubmmorexa [JOK
P i o https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO TIOJIS

100 [TpuHuMn cynepno3suuuu bubmuoreka [IOK
BJIEKTPUYECKUX MOJEH https://m.edsoo.ru/Ocfe4a6c

bubnmorexa LIOK

101 P

cricme safat https://m.edso00.ru/5a582263

102 ITone Toyeunoro 3apsna. Ilone bu6muoreka [JOK
PaBHOMEPHO 3apsHKEHHON cephl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEpPHO 3apsIKEHHOTO 11O

103 00BEMmy 1mrapa. [lone paBHOMEPHO Bubmmorexa [IOK

Y Hape: paBHONED https://m.edso0.ru/f7a665ee
3apsHKEHHON OECKOHEUHOMU TIIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUIECKOM bubmuoteka [IOK

noJie. Y CIIOBHE PaBHOBECHS 3apsI0B

https://m.edsoo.ru/32405eab
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JIM3IEeKTPUKY U TTOITYIPOBOJIHUKH B Bu6muotexa [JOK
105 1
3JIEKTPOCTATUYECKOM I10JIe https://m.edso0.ru/060ebab5
Kongencarop. D1neKTpoéMKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTh 1 bubmmorexa [JOK
A pa- P https://m.eds00.ru/845b4f73
IIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE coequHEHKE 1 bubnmnoreka HOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COETUHEHUE 1 bubmmoreka [JOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
bubnunoreka LIOK
1 1
09 DHeprus 3apsHKESHHOTO KOHACHCATOpa httns://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3amau 1 https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBu>keHHe 3apsSKEHHON YaCTHUIIbI B 1 bubmuoreka [IOK
OJTHOPOJHOM 3JIEKTPUUECKOM TTOJIE https://m.edso0o.ru/8341d6ac
112 Pemenue 3amau 1
113 O06001eHre U cucTeMaTru3aIs 3HaHUA 1 bubmuoreka [IOK
o Teme "DiekTpuueckoe moie" https://m.eds00.ru/5752603f
114 KonrtponbHas pabota no reme 1 1 bubmuoreka [IOK
"Onexktpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosiHHBIN TOK. Y CI1OBHS
115 CYILIECTBOBAHUS TTOCTOSIHHOTO 1 Bubmmorexa [IOK
ym https://m.eds00.ru/233311b5
ANEKTPUUYECKOTO TOKA
but6mmorekxa [IOK
116 nu .H 1
croummkit Toka. Hanpskere u 371C https://m.edso0.ru/0839a115
117 3akoH OMa JyIsl ydacTKa Lenu. 1 bubmuoreka [IOK

QHGKTpI/I‘-IeCKOC COIIPOTUBJICHHUC

https://m.edsoo.ru/f14f251e
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3aBUCUMOCTD COIIPOTUBIICHUS

OJIHOPOJIHOT'O MPOBOJITHUKA OT €0 bubmmoreka [JOK
118 1
JUTMHBI Y TUIOIIAN MOTIEPEYHOrO https://m.edso0.ru/95fcdf51
CeYeHUst
119 VY nenbHOE CONMPOTUBIICHHUE BEIIECTBA. 1 bubmmoreka [JOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 ITocnegoBarensHOE, MapaienbHOE, 1 bu6nunorexa LIOK
CMELIaHHOE COEIMHEHNE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX AIEKTPUUECKUX 1 bubmmoreka [JOK
nerneid. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 Pemenne sana- . https://m.eds00.ru/3881b469
123 Pabora snexrpudeckoro Toka. 3aKoH 1 Bbu6mmotreka [JOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c5c
bubmmoreka IIOK
124 P 1
CHieHAe sajad https://m.eds00.ru/6761bfOf
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TemnoBass MOIITHOCTD, BBIAEIIIEMAs HA 1 bubnmorera HOK
’ https://m.eds00.ru/99750a6f
pesucrope
bubmmoteka IIOK
12 P 1
6 cHieHie sanat https://m.edsoo.ru/eb72fc24
O/JIC u BHyTpEeHHEE CONPOTUBIICHHE bubmmoreka [JOK
127 1
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa i TOJTHOM (3aMKHYTOM ) 1 bubmuoreka [{OK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 P 1
CHICHHE a1t https://m.eds00.ru/35800679
130 MouHOCTh HICTOYHHMKA TOKA 1 bubmuorexa [{OK
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https://m.edsoo.ru/a0ae51d8

bu6nunorexa LIOK
13l Kopotkoe sambikanue 1 https://m.edso0.ru/546f5632
132 Konpaencarop B 1ienu mocTOSTHHOTO 1 bu6nunorexa LIOK
TOKa https://m.edso0.ru/35368f3e
bu6nunoreka LIOK
133 Pemenne sanas 1 https://m.edso0.ru/4410cef0
Pemenue 3agau mo treme "llocTostHHBIN bubnuorexa [JOK
134 . 1
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "llocTostHHBIN 1 bubmuoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBII 1 bubnunoreka LIOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O000111eHIE U CUCTEMATH3aIUs 3HAHUI
137 1o TeMe "T10CTOSHHBIN JIIEKTPUUECKUI 1 bubmorexa HOK
| P https://m.edso0.ru/bfd7a050
TOK
138 KonTponbHas padota no teme 1 1 bubmuoreka [IOK
"ITocTOSIHHBIN 1EKTpUYECKUH TOK" https://m.eds00.ru/1885ddf1
DnexTpuueckas MpoBOAUMOCTh
139 a3JIMYHBIX BEIIECTB. DIEKTPUIECKUH 1 bubnmorexa [JOK
P B ' p https://m.edsoo.ru/da794295
TOK B MeTaymax. CBepXMpOBOANMOCTD
DHEeKTPUUYECKHI TOK B PACTBOPAX U
140 acrm:Bax JJIEKT OJII/ITIz)B 3aIfOHLI 1 bubmmorexa TIOK
P p ' https://m.eds00.ru/4b423491
Ddapagest 1S SIEKTPOIH3a
but6mmorekxa [IOK
141 5 ! 1
DIeKTpUIECKHUH TOK B rasax. [lnasma https://m.edso0.ru/92d92f76
142 DJIEKTPUYECKUI TOK B BAaKyyMe. 1 bubmuoreka [IOK

BakyymHbie mpuGopsI

https://m.edsoo.ru/2E+160
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143 DNEeKTPUUYECKHUI TOK B 1 bubnmoreka [JOK
MOJIYITPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubnunorexa LIOK
144 [TorynpoBOTHUKOBEIE PUOOPHI 1 https://m.eds00.ru/83622200
@uU3NYECKUM IPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKA U HATIPSIKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA IPU IIOMOIIH
aHAJIOTOBBIX U LU(POBBIX
145 HU3MEPHUTEIIbHBIX nq;2160p013" WIH 1 bubmmorexa [IOK
" . https://m.eds00.ru/5643ea56
3HAaKOMCTBO C LU(POBOi
naboparopueii 1o ¢puzuke. [Tpumepsl
M3MepeHus: GPU3NIECKUX BEITHIUH MPH
MTOMOUIY KOMITbIOTEPHBIX JATYUKOB"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
146 "N3y4eHre HepaBHOMEPHOTO JBUKECHUS 1 bubmuoreka [IOK
C LEJBIO ONPEIEIICHUSI MTHOBEHHOMU https://m.edsoo.ru/f6292f5f
ckopoctH"
Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHUs IpU
MIPSIMOJIMHETHOM PAaBHOYCKOPEHHOM
147 ,Z[EI/I)KCHI/II/I o HaKIjIOHHgﬁ HJ'Il:())CKOCTI/I" 1 bubnuorexa [JOK
" https://m.eds00.ru/6960b6ef
win "HccnenoBanue 3aBUCUMOCTH TYTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
JBHOKEHUN"
Pu3NYECKU IPAKTUKYM 110 TEME
148 "M3MepeHne yCKOpeHHst CBOOOIHOTO 1 bubnuorexa [IOK
najgeHus" wim "M3yuenue nBuKeHus https://m.edsoo.ru/d1ea2402
Temna, OpOIIEHHOTO TOPU30HTAIBHO"
149 Du3nUecKuil NPaKTUKYM IO TEME 1 bubnunoreka LIOK
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150

151

"N3y4yeHue qBUKEHMS TEa 110
OKPY>KHOCTH C TIOCTOSIHHOH 10 MOJTYJTIO
ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIeHHs
KOHHMYECKOTO MasiTHUKA OT €r0
napamerpoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue paBHOIEHCTBYIOLIEH CUJIBI
MIpH IBIXKEHUH OpYyCKa MO HaKJIOHHOU
mwrockoctr" uiu "[IpoBepka runoTesnbl
0 HE3aBUCUMOCTH BPEMEHHU JIBUKECHUS
OpycKa 1o HaKJIOHHOH IUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE
U pE3MHOBOM 00pasIe, OT UX
nepopmanuun” win "HU3ydenue
JBUKEHMSI CUCTEMBI TeJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
610K"

https://m.edsoo.ru/bcf53514

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

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

152

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue ko3P puirienTa TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3 PUIIEHTa
3apucumocTt FTp(N)" mu
"HccnenoBanue qBUXKEHUS OpycKa 1Mo
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
K03 HULIMEHTOM TpeHHs" WIIn
"M3yuyenue IBUKEHUS Ipy3a HA Baly C

but6mmorexa [IOK
https://m.edsoo.ru/b83b1607
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TpeHuem"

153

Du3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPIOTO TEJA, UMEIOIIETO OCh
BpaiueHus" uiu "Koncrpyuposanue
KPOHIITEHMHOB U pacy€T CUII
ynpyroctu" unu "N3yuenue
yCTONYMBOCTH TBEPJOTO TEa,
HMMEIOILETO0 TUIOIA/lb ONOPHI"

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

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TOpMO3HOMY IyTH" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" nin "CpaBHEHUE U3MEHEHMUS
HMITYJIbCA TeJla C UMITYJILCOM CHJIBI"
unu "HccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMoeicTBun" win "M3mepenue
KMHETUYECKOW SHEPruu Tela 1o
TOPMO3HOMY IIyTH"

bu6nmorexa LIOK
https://m.edsoo.ru/856fh28e

155

Pu3NYECKUl IPAKTUKYM IO TEME
"N3yueHne n30TepMHUYECKOrO Mporecca
(pexoMeHI0BaHO HCIIOIb30BaHHE
1udpoBoi TabopaTopun)" wiu
"N3y4eHne n30X0pHOTo mporuecca” uin
"N3yuenune n3o6apHoro mnpouecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSHUA"

but6mmorekxa [IOK
https://m.edsoo.ru/e0fe7e07

156

OU3NYECKUI TPAKTUKYM 10 TEME

1

but6mmoreka [IOK
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158

"U3mepenue ynenbHoOM TemioéMkocTu"
unu "HccnenoBanue mpoiecca
OCTBIBAHUS BellecTBa' UIIN
"HccienoBanue agnabaTHOro
npouecca" unu "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpPaTypbl KUIIEHUS )KUJIKOCTE"

du3nuecKuil MPakKTUKYM 110 TeMe
"N3yueHne 3akoHOMEpHOCTEN
UCHIApEeHUs KUAKOCTEN" Un
"N3mepeHue yaenbHOMN TEMI0ThI
raBieHus Japaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX AapOB" WU 1
"N3mepeHne abCoMIOTHOMN BIAXKHOCTH
BO3/yXa U OI[EHKa MacChl IapOB B
nomenieHun". smepenue

ko3¢ dulreHTa MOBEPXHOCTHOTO
HaTSDKEHUS

Pu3HYeCKUil IPAKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHAEHCATOpa B YHEPTHIO
U3JIy4EHUs CBETOAMOIA" UITN
"N3y4eHne NpoTeKaHus TOKa B LIETIH,
coZIepIKalllel KOHJIeHcaTop' Wi
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEIHHOM COETUHEHUHN
KOHJIEHCATOpOB"

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

bubnunoreka LIOK
https://m.edsoo.ru/6b1a23b5

bubnmnorexa LIOK
https://m.edsoo.ru/ec424377
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@uU3NYECKU IPAKTUKYM 110 TEME
"UccaenqoBaHue CMEIIAHHOTO
COCMHEHUS PE3UCTOPOB" MU

159 "N3mepenue yieabHoro 1 bubnmnoreka HOK
CONPOTHUBIICHUS TPOBOJHUKOB" UIIH https://m.edso0.ru/2b179d98
"HccnemoBaHue 3aBUCUMOCTH CHIIBI
TOKa OT HANPSDKEHUS JJIs JTAMITBI
HaKaJIMBaHUA"

Ou3nyecKkuil MPakTUKYM 0 TeMe

"Habmronenue anexTpoiausa" uim

"U3mepenue 3apsia 0JJHOBAJICHTHOTO

noHa" unn "McciienoBanue bu6nunorexa LIOK

160 1
3aBUCUMOCTH COIIPOTUBIICHHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOpA OT TEMIIEpaTyphl" WiIn
"CHsTHE BOJIBT-aMIIEPHON
XapakTEepUCTUKU quoaa”

PesepBurbliit ypok. O0001IEHHE 1
161 CI/ICTEMaTI/ISE}le WS 3HAHWUM TI0 TEME 1 Bubmiorexa OK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHrIil ypok. O000IIEHHE U
162 CI/ICTzMaTI/I?,:p WS 3HAHHH 10 TEME 1 Bubmiorexa IOK
& https://m.edso0.ru/3149956hb
"Ilnnamuka"
PesepsHrlil ypok. O000IIEHHE U
163 CI/ICTI;MaTmZEHH 3HAHHUH 110 TEME 1 Bubmiorexa IOK
" " https://m.eds00.ru/0f9752ac
CraTtuka TBEepIOTO Tena
PesepBublii ypok. O0001IEHNE 1
P P . bubnuotexa [JOK

164 CUCTEMATHU3aIHs 3HAHUH 10 TEME 1
" " https://m.edso0.ru/6¢0df9cc

3aKOHBI COXPAHEHUS B MEXaHHUKE

165 PesepBubIil ypok. O60061IeHIE 1 1 bubnuorexa [JOK
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cucreMarmu3anuia 3HAHMH 110 TEME

"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOI

Teopun"

https://m.edsoo.ru/de148976

PesepBHelil ypok. O000IICHHE 1

166 CHCTEMATH3allMs 3HAHHH 110 TEME 1 bubnunoreka LIOK
"Tepmoaunamuka. TenaoBbie https://m.edsoo.ru/Obcc77cl
MAaIITUHEL"

PesepBHeIil ypok. O000IICHHE 1

167 CHCTEMAaTHU3allMs 3HAHUH 110 TeMe 1 bubmuoreka [IOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3oBble Iepexo bl
PesepBusblii ypok. O0001IEHNE 1

168 CHCTzMaTm:p s 3HaHHfIHl 10 TEME 1 Bubmrorexa IOK
" B " https://m.edsoo.ru/f2381c0c

DneKTpUYECcKoe moJie
PesepBHrIil ypok. O000IIEHHE U

169 CHCTzMaTmZp s 3HaHI/II>'IHl 10 TEME 1 Bubmuorexa LIOK

" LVI . " https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN PTEKTPUUECKUIN TOK
PesepBHrIil ypok. O000IIIEHHE U
170 CHCTzMaTmZp s 3HaHI/II>'IHl 10 TEME 1 bubmiorexa LOK
" B " https://m.edsoo.ru/cc7681d4
Toku B pa3nu4HbBIX cpenax
OBIIEE KOJIMYECTBO YACOB I10O
1 170 8 16

[NPOTPAMME
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
B3anmopeiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM WH, 17178
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK I\/LIIarHI/ITHLIX 1 bubmmorexa [JOK
p uH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpoU3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanTpaBJICHUE U
7 MOAYJb. JIBU2KEHHE 3apsKEHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
CHICHHE 3aAak https://m.edso0.ru/504e98c7
9 Pa6ora cunsl Jlopenma 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b

[OOKYMEHT MOAMUCAH 3/IEKTPOHHOM NOAMNUCHIO
MyHuumnanbHoe 6loaKeTHoe obLleo6pazoBaTenbHoe yupexaeHne 31.08.2026 10.30 (MSK) Mpocras nop
"CpefHAn o6leobpazoBaTenbHan WKona N221 c. CeMeHoBKa
r. Vowkap-Onbl” Jupektop: AHTponos I0puii Amutpriesny

Onepatop 3[10 000 "Komnanus "TeHsop” .
nmcb
HeiictButenbHa: ¢ 15.05.2026 go 14.08.2027



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

bubnunorexa LIOK

10 Pewerye sanaq L https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKu, apa- u 1 bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrukos. [Ipumenenne 1 bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe 1 bubnuoreka [{OK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe 1 bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 VH uu. [ToTok BeKTOpa MarHUTHOM 1 bubmmorexa [JOK
ALYKIHH. p https://m.edsoo.ru/b3efaOcl
WHIYKIINH
bubmmoteka IIOK
16 IAC unRyKumH L https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH 1 bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku 1 bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS 1 bubnuotexa [JOK
NPOBOJAHUKAX https://m.edsoo.ru/0235cc02
but6mmorekxa [IOK
20 P 1
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT JI 1
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymka 1 bubmuorexa [JOK
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WHAYKTUBHOCTHU B LCIIHU ITOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
93 SBnenue camounaykiuu. 3/C 1 bubmuorexa [JOK
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
24 1
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 P 1
CHICHHC Safat https://m.edsoo0.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3aus 1 bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpouHaMuKa" https://m.edso00.ru/76484025
97 KonTtponsHas pabora o Teme 1 1 bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
Konebarenpnas cucrema. CBoOOIHBIE
28 konebanus. ['apMoOHHYECKHE 1 bubmorexa LOK
-Lap https://m.edsoo.ru/7¢1db385
KoaeOaHus
29 KunemaTtnyeckoe u TMHaMHU4ECKOE 1 bubmmoteka IIOK
OITMCaHHE KOJIEOATEIbHBIX NBIIKEHUN https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHUYECKHUX KOJIEOaHUN U3 X 1 bubmorexa HOK
P https://m.edsoo.ru/e3c99692
HSHEPreTUYECKOro U KHHEMATUYECKOTO
OIIMCaHU
but6mmorexa [IOK
31 A Oanuii 1
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439%a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX 1 bu6muoreka [JOK

KoJe0aHU MaTeMaTUYeCcKOTo
MasiTHUKA. [leproa cBOOOIHBIX

https://m.edso00.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA
33 3aryxaromye KojaeOaHusl. 1 bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICORHHA 1 https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agag 1 https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexannueckue
36 K(E)JI668.HI/I$(11) BpM LLIKaJ'IBHBIX 1 buGnuorexa [IOK
,},,3 https://m.edso0.ru/8ef587be
UHCTPYMEHTAxX
O0001IEHNE U CUCTEMATHA3AIMS
37 3HaHUU 110 TeMe "MexaHndecKkue 1 Bubmiorexa HOK
| https://m.edsoo.ru/eb84182f
KoaeOaHus
DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 . 1
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMIUTUTYIBI
39 3a 1:1 : KOHJIEHCATOPa C aMILIUT 0};11 1 Bubmiorexa ITOK
pAA g p M https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B 1 bubmuoreka [IOK
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMarHUTHEIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE 1 Bubmorexa HOK
) YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOT'O 1 Bubmuorexa IOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karyimka MHIyKTUBHOCTH B LI€TH 1 bubmmoreka [JOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1Sl JICKTPUYECKOM 1enu

bub6nmoreka [IOK

44 1
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUHOCTh MepEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE 1 buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
bubnunoreka LIOK
46 P 7 1
CIOHAMC B SICKTPHACCKOM HCHH https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P 1
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
Uneansueiil Tpaschopmarop.
48 HHOHSBO CTB(I? ne(be paqa I/Ip 1 buGnuorexa [IOK
p a » HHEPEAL . https://m.edso0.ru/f97418ae
oTpeOICHUE IIEKTPUUECKON SHEPTUU
OKOJIOTUYECKUE PUCKU TTPU
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘ILSO]faHI/ISIp 1 bubmorexa LOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P 1
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 Pemerue sana4 1 https://m.edsoo.ru/7cab59f8
O000IIIeHNE U CUCTEMATU3ALHS
52 3HAHUU 110 TeEME "DIEKTPOMATrHUTHEIE 1 Bubmuorexa ITOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4ecKkue BOJIHEI. 1 but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edso00.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH 1 but6mmoreka [IOK

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO

MyHuumnanbHoe 6loaKeTHoe obLleo6pazoBaTenbHoe yupexaeHne 31.08.2026 10.30 (MSK) Mpocras nop

"CpefHAn o6leobpazoBaTenbHan WKona N221 c. CeMeHoBKa
r. Vowkap-Onbl” Jupektop: AHTponos I0puii Amutpriesny

Onepatop 3[10 000 "Komnanus "TeHsop” .
nmcb
HeiictButenbHa: ¢ 15.05.2026 go 14.08.2027



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edsoo.ru/d9ae1000

bu6nunorexa LIOK
= 3BYK. XapakTepUCTHKH 3BYKa L https://m.eds00.ru/138b6f09
Undpa3syk u yiapTpassyk. lllymosoe bubmmoreka [JOK
56 . 1
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.eds00.ru/7380038f
bu6nunoreka LIOK
> Pemerme a/i2 L https://m.edsoo.ru/cfd918bf
58 DIIEKTPOMArHUTHBIE BOJTHBI. 1 bubmmoreka [JOK
N3inydyeHune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
OHeprus 31eKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
59 - 1
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [TprMeHeHue IeKTPOMAarHUTHBIX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJeBUICHUs. Painookanusi. 1 bu6mmoreka IIOK
DNEKTPOMAarHUTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTposnbHas pabora no teme 1 1 bubmmnoreka HOK
"KonebGanus 1 BoJaHBI" https://m.edso0.ru/4f7985a0
Caer. 3aKOH MPSIMOJIMHENHOTO bubmuoreka [JOK
63 1
pactpoCTpaHEHHUsI CBETA https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npUMEHEHUE
64 3aKOHa MPSIMOJIMHEMHOTO 1 bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBeTa
65 OTtpaxenue ceta. [limockoe 3epkano. 1 bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U 1 bubnuoreka [JOK
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OTHOCHUTEJIbHBIN TTOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxenue. [IpenenpHblid yrou
MOJIHOTO BHYTPEHHETO OTPaXKECHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

67 3aKOHOB OTPAXEHUS U [IPETOMIIEHUS 1 bubmorexa LIOK
p p https://m.eds00.ru/49d830a9
cBeTa
Xop stydeit B mpusMe. lucnepcust
. bubnuoreka [{OK
68 cBera. CIIOXKHBIN cocTaB 0€eJIOro CBETA. 1
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE pacCTOSHUE U 1 bubnuorexa [IOK
onTuyecKas Cuiia JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoeHue n300paxkeHuii B JTMH3aX U 1 bubmmoreka [JOK
HUX CUCTeMaX. YBeJIMUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C 1 bubmorexa LOK
p ’ ya https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JTUH3
bu6nmorexa LIOK
72 T 1
fla3 KaK ontiacckas cucremMa https://m.edsoo.ru/ecd480a2
Pemenue 3agau. ITpenensl
73 I I/IMeHI/IMOJ(fTI/I FG(E)MJ;T NYECKOU 1 bubmorexa LIOK
p p https://m.edsoo.ru/cd174a10
OITUKHA
74 CKopocTb cBETa U METO/IBI €€ 1 bubmuoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
5 Aucnepens csera 1 https://m.edsoo.ru/lel6ccbe
76 WnTepdepenmus ceera 1 bubmmorexa [OK

https://m.edso0.ru/5fc0c638
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KorepeHTHbie HCTOUHUKH. Y CIIOBHS

bubnunoreka LIOK

" HAGIOACHHS MAKCHMYMOB H https://m.eds00.ru/c6416048
MHUHHMYMOB
bubnuorexa [{OK
8 Petteitte safa https://m.edsocI)_.[ru/3061de2b
bubnuorexa [{OK
7 Hpumererue nHTepdepertun https://m.edsocI)_.[ru/668edbc8
bubnnorexa [JOK
80 Jludppaxuus caera https://m.edsoc])_.[ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemerre saxa< https://m.edsogru/d580411a
83 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Pemterrie azas https://m.edSO(I)_.[ru/056c8158
85 CBeToBbIE BIICHUS B IPUPOJIE bubmorexa LOK
https://m.eds00.ru/0b36363d
86 O06o01eHre U cucTeMaTru3aIus bubmuoreka [JOK
3HaHui nmo teme "OnTuka" https://m.edsoo0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [IOK
«OnTukay https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 [TocTynarel cnenuanbHOU TEOPUU bubmmoreka [JOK

[LOKYMEHT MOAMMUCAH 3/IEKTPOHHOM NOANUCHIO

MyHuumnanbHoe 6loaKeTHoe obLleo6pazoBaTenbHoe yupexaeHne 31.08.2026 10.30 (MSK) Mpocras nop
"CpefHAn o6leobpazoBaTenbHan WKona N221 c. CeMeHoBKa

r. Vowkap-Onbl” Jupektop: AHTponos I0puii Amutpriesny

Onepatop 310 000 "KomnaHus "Tensop”

HeiictButenbHa: ¢ 15.05.2026 go 14.08.2027



https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.

90 YciioBUE NTPUUMHHOCTH. 1 bubnmnoreka HOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTUHBI

01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN 1 bubnnorexa [JOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U

92 MMITYJbCOM PEISTHBUCTCKON YaCTHUIIBI 1 bubmorexa [JOK

Y P HEL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE 1 bubmorexa [JOK
ya https://m.edso0.ru/f54035a5
bubnmorexa LIOK

o4 3aKoH cMellieHns BitHa L https://m.edso0.ru/1c5ff752

95 I'mnotesa M. Ilnanka o kBaHTax. 1 bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218

bubmmoteka IIOK

% DHEprIT M HMIYIBC OTOHA L https://m.edsoo.ru/7fb307ec

97 ®otoadp¢ext. OnpiTer A. T 1 bu6muoreka [JOK
CronetoBa. 3akoHbl poTorPdexTa https://m.eds00.ru/8c68e5b9
YpaBHeHne DUHIITEHA 17151

98 dororddekra. "KpacHas rpanuma” 1 bubmorexa [TOK

P P https://m.edso00.ru/01ef4556
doroaddexra

99 Hasnenue ceera. Omnbrte [1. H. 1 bubmmoreka [JOK
JleOeneBa https://m.edso0.ru/64b4f966

100 BoistHOBBIE CBOMCTBA YaCTHIL 1 bubmuorexa [{OK
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Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

bubnunorexa LIOK

101 bpoitis 1 pasmepl 06J1avcm L https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUH JIBHKYIIECHCS YaCTHIIBI
. bubnuorexa [{OK
102 KopryckynapHO-BOJIHOBOH AyatH3m L https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha 1 bu6mmoteka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Cne a U3MEpEHUI OMHUDE.
104 CZO?}I/II?IEEHI/I; zelc))nH:He]?I;flf(fCTtgp 1 bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenme rpagmicciux sazau 1 https://m.edsoo.ru/e70195bd
.. bubnuoreka [{OK
106 Peuterie pacueribix safa: 1 https://m.edsoo.ru/ee9b3182
KontponbHas paboTa o TemMam: Bu6 10K
noIMoTeKa
1 7 " T " HK - 1 1
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroMma. [Imanerapnas Mojienb aToma 1 bubmorexa HOK
' P A https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 Hoctynatet bopa 1 https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# 1 bubmmoreka [JOK
JHEpPruu aroMa Boaopoza https://m.edsoo.ru/cf74blla
CrnoHTaHHOE U BBIHYKJIEHHOE but6mmorekxa [IOK
111 1
M3JIyYEHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep 1 bubnuoreka [JOK
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113

Hyxnonnas mozeins saapa
I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.
PannoakTuBHOCTH

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

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH paln0aKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Bnusnue
PalMOAaKTUBHOCTHU Ha KUBBIE
opranusMmel. Jlozumerpus

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef
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DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledekt Macco spa.
S nepnblie peakuuu. AnepHeie
peaxTopsl. [IpoGiieMs! ympaBiseMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHOMN SHEPrETUKH

Mertozasl perucTpanuy u
UCCIIEI0BAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEHTAIbHBIE B3aUMOICUCTBUS.
bapuoHbI, ME30HBI U JIENITOHBI.
[Ipencrasnenne o CTannapTHOU
Mozenn. KBapk-TIIFOOHHAst MOJENb
aZpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBO pusnueckoit
KapTUHBI MUPA

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bu6nmorexa LIOK
https://m.edso0.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37
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OTansl PasBUTUA aCTPOHOMHU.

1

bubnunoreka LIOK
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3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTH 3aKOHOB (PU3UKU AJIs

119 00BsICHEHUS IPUPOJIbI KOCMUYECKHUX 1 bubmunoreka [JOK
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HUCCIeI0BaHuN
CoBpeMEHHBIC ONITHYECKUE

120 TEJIECKOIIBIL, PAAUOTEIIECKOIIBI 1 Bubmaorexa ITOK

- pan ’ https://m.edso0.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIHUMOE 1 buGnuorexa [IOK
p AL, ’ a https://m.edsoo.ru/aac588eb
NBIDKEHUE
Comnreynas cucrema. ColHile.
122 ConHeuHas aKkTUBHOCTE. MICTOYHHUK 1 buGnuorexa [IOK
o https://m.edso00.ru/22748eb4
sHepruu CosHIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 XapakTepucTuku. Jlmarpamma 1 bubnmorexa [JOK
., P p o P \ https://m.edso0.ru/42169944
CIEKTPAIILHBIN KJIACC — CBETUMOCTD
bu6nmorexa LIOK
124 3Be3/1bI TJIaBHOM OCJIEN0BATEILHOCTH 1
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .

125 CoBpeMeHHBIE TTPEICTABJICHHS O 1 bubnunorexa LIOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]

Mieunsiii [1yre — Hama ['anakTuxa.
126 Turne! ramakTuk. YEpHBIE IBIPHI B 1 Bubmuorexa IOK
- ep AIbIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeeneHHoi. 1 bubnmnorexa [JOK

3akon Xab6mna. Teopus bonpbuioro

https://m.edso0.ru/3dbdf0d2
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B3phbIBaA. PenukToBoe HU3JTy4CHUC
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Macmrabnas ctpykrypa Beenennoi.
MeraranakTuka

Hepeménnsie npo6ieMbl aCTpOHOMUH

DuU3nYeCKui MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOT'O MOJIA
IMOCTOSIHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraHeTUKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef
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Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue cuibsl Ammepa" win
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuJibl TOKa'" WU
"Onpenenenre MAarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9
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Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS
ANIEKTPOMArHUTHOM MHIYKIUU'" WIIN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO Moisa"

https://m.edsoo.ru/c36658da
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Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOTO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

134

DuU3nyeCcKuil MPAKTUKYM 110 TEME

1

but6mmoreka [IOK
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"N3mepenue neprojia CBOOOTHBIX
KOJIeOaHUI HUTSHOTO U MPY>KMHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3N4eCKU IPAKTUKYM 110 TEME

bubnunoreka LIOK
135 "IIpeoOpa3oBanue SHEPTUH B 1
peobp b https://m.edsoo.ru/a28026hd
NpPY>KHHHOM MasiTHUKE
Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes3 M0CJIeJ0BATEIbHO COEIMHEHHBIE
136 KOHJICHCATOp, KaTYIIKy U pe3ucTop” 1 brbmmorexa LIOK
| P, KATYHIKY 1 P P https://m.eds00.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIH
MepPEMEHHOTO TOKa"
Pu3nYecKuil TPAKTUKYM 110 TEME
137 "N3yuenune mapameTpoB 3BYKOBOM 1 bubmorexa LOK
ye " P P K https://m.edsoo.ru/b100661a
BOJTHBI
Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepeHue nokasaresns npeaoMIeHUs
138 crexna" wim "[lomyuenue 1 buomrorexa LIOK
v https://m.edsoo.ru/42569eal
M300paKeH!s B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"
Pu3NYecKuil TPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUSI OT BEILleCTBA 1 bu6muoreka [JOK
(Ha mpuUMepe KUAKUX JINH3)" WIn https://m.edso0.ru/b879fb3f
"U3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"
140 Pu3nuecKuil NTPAKTUKYM 110 TEME 1 bubmmoreka [JOK

"HaGnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737
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uHTEp(EpPEHITNH U TTOJIIPU3AIUU
ceera"
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Pu3N4eCKui IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENSATUBUCTCKUX YacTHULl (110
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47
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Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
wim "HMccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82
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Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEeHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bu6mmoreka IIOK
https://m.edsoo.ru/ec651eb8
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Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa C UCTIONIb30BaHUEM J03UMETpa"
i "M3yuenue nornomenus 6era-
YacTHI] aJIFOMUHHEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e
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Pu3NYecKuil TPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCITOJTh30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONIpEACIICHUS
MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e
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co3Be3usi CeBepHOro Mnostymapus u
spkue 38€3a61" win "HaOmroneHus B
teneckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTH3AIH
3Hanuil. Posib GU3MKK 1 aCTpPOHOMUH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH, 1
N . https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOM chepax
JIeITCIIbHOCTH YCIOBEKA
O06o001IeHre U CUCTEMAaTH3aIIHs
147 3HaHuid. Postb 1 MecTo pusuku u 1 bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso00.ru/18f19f7c
KapTUHE MHpa
O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusnueckoil reopuu B
OPMHPOBAHUHU MPEACTABICHHUH O
148 inﬁnqixoﬁ Ka TEIHC MHPa, MECTO 1 brbmmorexa LIOK
N p pa, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3 AL 1 but6mmorekxa [IOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS 1 bubnunorexa LIOK
3HaHu# 1o Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus 1 bubmuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNe U CUCTEMATU3 AL
. " but6mmoreka [IOK
152 3HaHu# 1o Teme "Craruka TBEpAOro 1

Tema"
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O00011eHUE U CUCTEMATU3 AL

153 3HAHUU 110 TeMe "3aKOHBI COXPAHEHUS 1 Bubmiorexa HOK
. P https://m.eds00.ru/32a4d1a0
B MEXaHUKE
O00011IeHNE U CUCTEMATU3ALUS
154 3HaHu# 110 Teme "OCHOBEI 1 Bubmorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TEOPHH
O00011IeHNE U CUCTEMATH3AIUS
155 3gaHui 1o teme "TepmoanHamMuka 1 Bubmorexa LIOK
p ' https://m.edso0.ru/c63f7c10
TeroBrie Mamebr"
O00011IeHNE U CUCTEMATH3AIUS
156 3HaHUM Mo Teme "ArperaTHble 1 bubnnorexa [JOK
cocTtosguus BelecTsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHNE U CUCTEMATH3AIIS
157 3HAHUU 110 TeMe "DIEKTPUIECKOE 1 bubmiorexa LIOK
" P https://m.edsoo.ru/3bf0def9
[oJie
O000111eHNEe U CUCTEMATU3ALIS
158 3HaHuH 110 Teme "TloCTOSTHHBII 1 Bubmaorexa IIOK
. " https://m.eds00.ru/71453ee6
INEKTPUUYECKUIN TOK
O00011eHNEe U CUCTEMATU3ALIS
159 3HaHui 110 TeMe "TOKM B pa3IN4HBIX 1 Bubmiorexa [JOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTr3aIus 1 bubmuoreka [{OK
3HaHui o teMe "MarautHoe noie'" https://m.edsoo.ru/3b4c06ae
PesepBHrblii ypok. O0001IEHIE U
161 CI/ICTIe)MaTI/BZp W 3HAHUH 10 TEME 1 BrbmroTexa [IOK
" B " https://m.eds00.ru/053e2248
DNEeKTpOMarHUTHAS WHYKIIHSI
162 PesepBHbIil ypok. O0001ICHNE U 1 bubnuorexa [JOK
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CHUCTEMATH3ALIMS 3HAHUH 110 TEME
"Mexanndeckue Koiedanus"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE 1

163 CHUCTEMaTH3allus 3HAHUH 110 TeMe 1 bubmmorexa [IOK
, B https://m.edso0.ru/5e2bb83d
'"DNEeKTPOMArHUTHBIE KOJICOAHMS'
PesepBHbIil ypok. O0001ICHHE U
CHCTEeMAaTU3alMsl 3HaHUH 110 TeMe bubnuoreka [{OK
164 " 1
MexaHn4ecKHe U 3J1E€KTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurblii ypok. O00011I€HIE U
165 CI/ICTEM&TI/IBZP WSl 3HAHWH 110 TEME 1 bubmorexa [JOK
" " B https://m.eds00.ru/52ad1603
OnTuka
PesepBurblii ypok. O00011I€HIE U
P 7P N bubnnorexa [IOK
166 CHUCTEeMaTH3allvsl 3HaHUH 10 TeEMe 1
https://m.edsoo.ru/5bec1c65
"OcnHoBel CTO"
PesepBubriil ypok. O6001IeHne 1
167 CI/ICTlﬁ):MaTI/ISZIIl)I/IH 3HAHHUH 110 TEME 1 bubmorexa HOK
. https://m.edsoo.ru/f7c59d38
"KopnyckynsipHO-BOJIHOBON Ayan3m"
PesepBnbiit ypok. O6001meHne 1
168 CI/ICTEMaTI/IS’Zp Usl 3HAHUH 110 TeMe 1 bubmorexa [JOK
" 4 " https://m.eds00.ru/1f511654
®usznka aToma
PesepBHrIit ypok. O600IICHHE U
CHUCTeMaTH3aIlvsl 3HaHUH 10 TeMe bubmuoreka [{OK
169 1
"®u3nKa aTOMHOIO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHIL"
PesepBHbIil ypok. O6001ICHNE 1
P P N bubmuorexa [{OK
170 CHUCTeMaTH3aIlvsl 3HaHUH 10 TeMe 1

"JnemMeHTh! acTpoduzuku”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl NPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEIICH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, )KUIKOCTENW U TBEPABIX TEll,
TOYCYHBIN JIEKTPUUECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3udeckue sBiIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHWE, CBOOOJHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ten; AudQy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHUE KMJIKOCTEH U TBEPABIX TN, U3MEHEHUEe 00bEMa Tel
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIM3alks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHE JIaBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUS ra3a B M30IpoLieccax; dJIEKTpU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCIONb3Ys (PU3NUYECKUE BEIHMUUHBI:
KOOPJIMHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DJHEprus, IOTCHUUalIbHAs JHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINKUCAHUU
MPAaBWIBHO TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYMH, MX
0003Ha4YeHMs] W €IWHUIBL, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JAHHYIO
(bu3MUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBbIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHONB3YS (hM3MUECKHUE BETUUMHBL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeaHss
KMHETHYecKas SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYIL,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTraTENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHMS W €AMHHUIIbI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOICTBa BCIICCTBA )51
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10.7

ANEKTPUYECKUN 3apsill, DJICKTPUYECKOE TMOoJie, HaANpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (DU3MYECKYI0 BEIMYHUHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHE
3aKOHBI W TPUHLMUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonHbI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW IHEPTruH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMKA  CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJIIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOU
SHEPTUU TEIUIOBOTO JBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypow,
NEepPBBI  3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUIECKOTO
3apsina, 3akoH KysoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (hOpMYyITHUPOBKY
3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpuUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBarh npobieMy (3a1a4dy) U TUIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYTOBaHUS, TPOBOJIUTE OIBIT
1 (GOPMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN

HccnenoBaTh 3aBUCHUMOCTH  MEXIy (PU3NYECKUMHU  BEIMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPe3ylbTaThl  TOJYyYEHHOM  3aBUCHUMOCTHU
(GU3MYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeI0BaHUS

Cobumo1aTh mpaBmiia 0€30MacHOTO TPy/a MpU MPOBEISHUN UCCIICTOBAaHHHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOM AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOW (PU3WYECKOW MOMAENBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

Pemate KaueCTBCHHBIC 3a/1a4u: BBICTpauBaTh JIOTUYECKH
HEMPOTHBOPEYHMBYIO LEMOYKY PACCYXKICHUN ¢ OJIOPON HA H3YYCHHBIC
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3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHUH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMH Ui TOHMCKA, CTPYKTYPHUPOBAHUS,
UHTEPIpETallud ¥ TPEICTaBICHUS Y4eOHOH M  HayYHO-TOMYJISIPHON
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHAJIU3UPOBATH MOTY4aEMYyI0 HH(POPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHuss O€30MACHOCTH TIpH  OOpalleHuH ¢ NpubdopaMu |
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJIFOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGorath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAIMOHATIBLHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHUBATh BKJIAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTUUYECKOW IEATEIBbHOCTH JIIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIBl MPUMEHEHHUS HM3YYEHHBIX (PU3UUYECKUX MOJEIIeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO sJIpa MPHU pelIeHNH (PU3NIECKHUX 3a]1ad

11.3

Pacnio3naBath (uznueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: AIICKTPUYCCKAs
POBOJUMOCTh, TEIJIOBOE, CBETOBOC, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMO/ICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS UHIYKIIHS, TCHCTBHE
MarHUTHOTO TIOJISE HAa TMPOBOJHHK C TOKOM U JBHXKYINUICS 3apsn,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEIOMIICHHE, WHTepdepeHIus,
nudpakiys U MoJspU3anys CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUYESCKUN
s dekt (porodddexT), cBETOBOE aBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas M HCKYCCTBEHHAs
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pPaanoOaKTUBHOCTDb

11.4

OnuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYMHBI: JICKTPUUICCKUI 3apsif], CHIIa TOKa, SJICKTPUUECKOE HANPSDKEHUE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO Tois, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHs dJCKTPUYSCKOTO ¥ MarHUTHOTO TIOJICH,
MEPUOJT U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsii W Cuja
TOKa B TIPOIECCE TapMOHMUYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(GOKyCHOE pacCTOsSHHE U ONTHUYeCKas Cujia JIUH3bI, [P ONUCAHHUH
MMpaBUJIbHO TPAKTOBATbH (bI/I3I/I‘-IeCKI/H>'I CMBICJI HCIIOJIb3YCMbBIX BCIWYHH, HUX
0003HAUEHHsI W EIWHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIE SIBICHHS M TPOIECCHI, HCIOIb3YS
($u3HYecKre BEITUYHHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME TaHHYIO (U3UYECKYIO BEIUYHMHY C
JPYTMMH BETUUMHAMU, BBIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M TPHUHLHUIBLI: 3akoH OMa, 3aKOHBI MOCJIEI0BaTEIbHOTO U
HapajyIeNIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlkoyns — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETAa, YPaBHEHUE
OiHmreitHa a8 QoTodddexTa, 3aKOH COXpAaHEHHs DSHEPruH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOIO 3aps/a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTynaTel bopa, 3aKkOH pajgnOaKTHBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjuoBHs  (TpaHMIbI,  oO1acTh)
MPUMEHUMOCTH

OnpenensiTh HampaBlieHHWE BEKTOpa HHAYKIMM MarHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M ONMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOH JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMponecCOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBath podiemMy (3a1a4dy) ¥ THIOTE3y YI4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pPYI0BaHUS, MPOBOJUTEH OMBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OC}’HIGCTBHHTL MMpAMBIC WU KOCBCHHBIC H3MCPCHUSA (1)I/ISI/I‘ICCKI/IX BCJIMYHMH,
npu 5TOM BI>I6I/IpaTB OIITUMAIbLHBIN CHOCO6 I/I3MepeHI/ISI N HCIIOJb30BaTh
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U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH (M3UYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJIYYEHHONH 3aBHUCUMOCTH (DU3NYECKUX BEJIWYMH B BHJE
TaOIUI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a NP MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIb30BAHUCM U3MCPHUTCIIbHBIX YCTpOﬁCTB u
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJIENBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3aJauM BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3MUECKUE BEIUYUHBI
U (QOopMyIBl, HEOOXOAWMBIE JUIsi €€ pEelmIeHHsS, MPOBOAUTH Pacu€Thl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaHUBAaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘leCKI/IC SBJICHUA

Hcnonb3oBaTh  HpU  pelIeHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpHpeTallud ¥ MpeJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3jIMyHbIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATH MOTY4aEMyIO HH(POPMAIHIO

OOBSICHATh MPUHLUIBI JEHCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

11.17

[TpuBOIUTE pUMEPHI BKIIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IIPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, IUISI COXPAHEHUS 370POBBS M COOJIOICHUS
HOPM 5KOJIOTHYECKOT0 IOBEICHUS B OKPYXKAIOILIEH cpee

11.19

PaGorate B rpymnme C BBINOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIMOHATBHO PACIpeNesaTh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
MyHuuMnanbHoe 6loaXKeTHoe ob6Lleobpa3oBaTenbHoe yupexaeHue 31.08.2026 10.30 (MSK) Mpocras nognuck
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

Koa nposepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

®usuka — Hayka o npupoae. Hayunble meTonawl
IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcniepumenTa
U TEOpUM B IIpollecc€ TMO3HAHUA IPUPOABL.
DKCIepuMEHT B pu3uKe

1.2

MopenupoBanue ¢usznyeckux  SIBICHUN u
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI UM Teopuu. ['paHuIBl MPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpMHIMII COOTBETCTBHUS.
Ponre u Mecro ¢usuku B popMupoBaHUU
COBPEMEHHOM  Hay4yHOH  KapTMHbI  MHUpa, B
HPAaKTUYECKOH 1eATEIbHOCTH JIF0AeH

MEXAHHUKA

2.1

2.11

#HHPart#H#KUHEMATUKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmkeHus. Cucrema OTCuérta.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeAHsss CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalIbHOMN
TOYKH, UX MPOEKUUU HA OCH CHCTEMBbI KOOPJIMHAT.
CrnorkeHue nepemMeIeHni U CI0)KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEITHOE
IBIWKEeHHE. ['paduku 3aBUCUMOCTH KOODPJMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TEepEeMEUICHUs
MaTepUAIbHON TOUYKU OT BPEMEHHU

2.14

2.15

2.16

CBoOoaHoe majieHre. Y CKopeHue cBOOOTHOTO
nagcHus

KpuBonuneiinoe JBHIKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENWHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMUTEIbHOE YCKOPEHUE

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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2.2

2.3

MIyTSMH, IIPOMICHHBIMU TEJIOM 3a
HOCJICIOBATEIIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [IBIXKCHHH C HayallbHOU
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue aBHIKEHHS
HapuKa B BSI3KOW XUIKOCTU. V3ydeHne ABMIKEHHS
Tesna, OpOIIEHHOTO TOPU30HTAIBHO

#H#Par### IMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. lHepiuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyu Cui

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOYEK

2.2.4

2.2.5

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

Cuna ynpyroctu. 3akoH ['yka

2.2.6

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

2.2.7

2.2.8

2.2.9

[TocrynarensHoe W  BpamaTeIbHOE  JIBHIKCHUE
a0COIOTHO TBEPAOTO TEa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAILCHUS.
I1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TEa B
nCo

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJIBKUX cHil. MccienoBanue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NpYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIyabC cuilbl U U3MEHEHHE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B MMCO. PeaktuBHoe
JIBUKECHHE

Pa6Gora cunel

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO

Onepatop 30 000 "Komnanus "TeHsop',

MyHuumnanbHoe 6lo)keTHoe o6l eo6pasoBaTenibHoe yupexaeHe 31.08.2026 10.30 (MSK) Mpocras nognuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
r. Mowkap-Onbl” [upektop: AHTponos Opuii iMuTpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




2.34

MOoIIHOCTh CUIBI

2.3.5

2.3.6

2.3.7

Kunernueckass dSHeprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

HOTCHHI/IELTIBHBIC N HCIIOTCHIHWAJIbHBIC CUJIBI. CBs13b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KCHHE  PAaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTudeckue padoTel. 3ydeHue cBA3M CKOPOCTE
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#i#Par##H##OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeopuHu. bpOyHOBCKOE IBHIKEHHE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS
YacTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Monens upeanpHOoro rasza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUM HJCAIBLHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIkana remneparyp KenpBruna

317 VpaBuenne Kianeiipona — MeHnaeneeBa. 3akoH
JanbroHa

318 I'azoBbIe 3ak0HBI. M301poLiecchl B HaeanbHOM Tas3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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u30xo0pa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJacCHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTeMa. Bnaytpennss
SHEPTUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJJHOATOMHOTO UJIEAILHOTO Ta3a

3.2.3

33791031 TEIUIONEpEIavun: TEIIONPOBOJHOCTb,
KOHBEKUMA, U3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['padrueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIJIOBBIX MamuHax. Koadduiument mone3noro
nevictust (nanee — KI1/1) termoBoit Mamunubl. [{ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEINH.
DKOJIOTHYECKHE TTPOOTIEMBI TEIIJIOIHEPTETHKU

TexHuuecKkne yCTpoiCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIWIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

331

3.3.2

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

INEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCalMA. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'ILHaSI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA OT AaBJICHUA

AOcomoTHas U OTHOCUTENIbHAS BIIaXKHOCTh BO3yXa.
Haceliennslii nap

3.3.3

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucTaylioB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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334 [InmaBienne M KpucTauM3anus. Y AeiabHasl TEMIOTa
o rwiassienus. Cyonumarus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
h COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAHOMATEpPHAaJIOB, U HAHOTEXHOJOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAXKHOCTH
e BO31yXa
4 SJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJIeKTpU4eckuid 3apsa. Jsa
o BHUJIa 3JIEKTPHUYECKHX 3aPsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOro 3apsiaa
41.4 B3zaumopeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe ToJie. Hanpsoxénnoctsb
4.1.5 anekTpudyeckoro mois. IlpuHnun cymneprno3uuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIOB
41 [IpoBOAHMKK ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwuanexrpuyeckas
MIPOHHIIAEMOCTh
OnexrpoémkocTs. KonaeHcaTop. OJIEKTPOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrusl 3apsKEHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAECHCATOD,
KCEPOKC, CTPYHUHBIN ITPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenue
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
##Par##H#IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBaHMS MTOCTOSIHHOTO
421 ANeKTpruYecKoro Toka. Mcrounnku toka. Cuiia Toxa.
4.2 ITocTosiHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 1i1s ygacTka 1enu
423 DJeKTpuvecKoe COIIPOTHBIICHUE. VY nenpHOE
o COIPOTHBJIEHHE BELIECTBA

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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4.2.4

HOCJIGIIOBEITGJIBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCIMHECHHUEC ITPOBOIHUKOB

4.2.5

4.2.6

PaGora snextpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenna

MOH_[HOCTI) SJICKTPHUYECCKOI'O TOKa

4.2.7

anekTpolBkymas cwia (manmee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anleKkTpruecKkoi nen. KopoTkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  COINPOTUBJIEHUS  METAUIOB  OT
Temieparypbl. CBEpXIPOBOIMMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITY4YKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMecHasd

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

ONeKTpUUECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

TexHu4eckue yCTpOMCTBA: aMIIEpMETpP, BOJBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpEeBaTENIbHbIE
IpuOOpBI, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJICHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u ($hOoTOpE3UCTOPHI,
ITOJIYIIPOBOTHUKOBBIN TNOJI, TAJIbBAHUKA

4.2.14

11 KJIACC

Kon

Koanposepsiemoro

pasaejia 3JIEMEHTA

4
4.3

[TpakTnyeckue paboThl. HM3ydeHue CMeIIaHHOTro
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMEHTHbI COIEP:KAHUS

OJIEKTPOAMMHAMUKA

#HHPartH#MATHUTHOE I1OJIE. SJIEKTPOMATHUTHAS I/IHI[YKL[I/IH
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43.1

IlocTossHHEIE MAarHuThbL. B3aumoneiictBue
IOCTOSIHHBIX MAarHUTOB

4.3.2

MarnuTtHOoe 1osie. BEKTOp MarHMTHONM MHAYKIIMH.
IIpunuun cynepno3unmu. JIMHMM  MarHUTHOR
vHAyKIuY. KapTruHa TMHUI MAarHUTHOM MHAYKIUA
I10JISI IIOCTOSIHHBIX MArHUTOB

4.3.3

MarnutHoe moJie MpoBOJHUKA ¢ ToKoM. KapTuna
JIMHUN TI0JIA AJIMHHOI'O HOpsAMOro IpoOBOAHHMKA U
3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJIHUKOB C TOKOM

4.3.4

4.3.5

Cuna Ammepa, e€ MOJIyNIb U HAIIPaBIICHUE

Cuna Jlopenna, e€ Moaynb U HampaBIcHHE.
JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHoM noJjie. Pabora cumel JIopenma

4.3.6
4.3.7

SIBiieHUE AIEKTPOMATHUTHON MHIYKIIUHA

IToTok BCKTOpa Mar HUTHOM HHAYKIIUU

438

OJC wuHayknuu. 3aKOH  3AJIEKTPOMAarHUTHOU
nHaykunn Gapanes

4.3.9

4.3.10

Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIMU B
MMPOBOAHUKE, MABMXYHICMCA IOCTYIATCIBHO B
OJHOPOJHOM MAarHuTHOM IT0JIC

IIpaBuio Jlenna

4.3.11

NunyktuBHOCTh. fIBrieHne camouHaykiuu. DJ[C
CaMOWHTyKITUT

4.3.12
4.3.13

9Hepr1/151 MAarauTHOTIO ITOJISI KaTyHIKU C TOKOM

BJICKTpOMaFHI/ITHOG I10JIC

4.3.14

4.3.15

TexHUYecKne yCTpOMCTBA: MOCTOSIHHBIE MATrHHTHI,
AJIEKTPOMATHUTHI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTUII, MHAYKIIMOHHAS M€Yb

[TpakTuyeckue paboTbl. M3yyeHne MarHMTHOTO
10JIs1 KaTyIIKu ¢ TokoM. MccnenoBanue neicTBus
MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  SBIEHUS  3JIEKTPOMArHUTHOM

WHIYKIUU

KOJIEBAHUA 1 BOJIHBI

5.1

###PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

KoneobarensHasg cucrema. CBOOOIHBIE KOJIEOAHUS.
Iapmonmueckne konebanus. Ilepwoxn, wacrora,
aMIuInTya U dasza KoyeOaHu

IIpy>xuHHBINA MasTHUK. MaTeMaTU4eCKUN MasTHUK
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5.2

YpaBHeHue TapMOHUYECKUX KoseOaHui.
51.3 Kunemarnueckoen  IUHAMUYECKOE  ONMCaHUE
K0J1e0aTeIbHOTO ABM)KEHUS
[IpeBpaimienrie SHEPrUM TNPU  TAPMOHUYECKUX
514 Konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
o HCXOJHOM BEJIMYMHBI ¢ aMIUIATYAaMHU KOJIeOaHHi
€€ CKOPOCTH U YCKOPEHHUS
KonebarenbHbrii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
5.15 KoJIe0aTebHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMHU " AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona
516 3aKOH COXpaHEHHsS SHEPruM B  HJICAIBHOM
o KOJIcOATETBLHOM KOHTYpPE
BreinyxaeHHubie MEXaHUYECKUe KoJeOaHusl.
5.1.7 Pesonanc. Pe3onancHass kpuBasi. BbIHyXIeHHBIE
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.
518 [lepemennbIil Tok. CUHYCOMAIBHBIN NTEPEMEHHBIHI
o TOK.
519 MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUIUTYJHOE H
o JIeHCTBYIONIEE 3HAYEHHUE CUITBI TOKA U HAMPSKEHUSI
Tpancpopmarop. IlpousBoincTBo, mnepepada U
notpedieHue JIEKTPUYECKOMN SHEPIuu.
5110 OKOJIOTMYEeCKHEe  PHCKH  TpU  TPOHU3BOJICTBE
o SJIEKTPHYECKOM SHEPTHH. KynsTypa
WCTIOJIB30BaHUS AJIEKTPOIHEPTUN B TIOBCEIHEBHOM
KU3HU
5111 Texnuueckue YCTpOMCTBA: ceifcmorpad,
o SJIEKTPUUYECKHI 3BOHOK, JIMHUHU DJIEKTPOTIEpe1ad
IIpakTueckue paloThI. Hccnenosanne
3aBHCUMOCTH II€PHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
5112 HUTH OT JJIUMHBL HUTH W MacChl Tpy3a.
o HccnenoBanne NEpEeMEHHOT0 TOKa B IENU U3
MOCJICIOBATEIFHO COSAMHEHHBIX KOHJIEHCATOpa,
KaTyIIK{ ¥ Pe3UCTOpa
###PartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI
MexaHunueckue BOJTHBI, yCIIOBUS
591 pacrpoCTpaHEeHHS. [epuon. CkopocTb
o pacrpocTpaHeHHs U JJIUHA BOJHBL. [lonepedynsie u
MIPO/I0JIbHBIE BOJTHBI
599 ###Par####  Uurepdpepenuns u  audpaxmus
o MEXaHUYECKHUX BOJIH
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5.2.3

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. BricoTa
ToHa. TemOp 3ByKa

5.24

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYUYCHHS
AJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTarus
BekTOpoB E, B 1 v B anekrpomaruuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdpepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHIMIBI ~ paguoCBsi3W U TElEBUICHUS.

Pannonokamnus. DIEeKTpOMarHMUTHOE 3arps3HEHUE
OKpYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAMArHOCTUKA B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

H#HPar####OII TUKA

[IpsmonuHeitHOE  paclpocTpaHeHHE CBeTa B
0JIHOpOoHOM cpenie. JIyu cera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUS CBETA.
[TocTpoenne n300pakeHH B IUIOCKOM 3epKaie

5.3.3

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
muH3a. DOoKycHOe paccTOsHUE M ONTHYECKas cujia
ToHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux 1 paccenBaromux jauH3ax. opmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOe JITNH301

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

Wntepdepenus ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHUMYMOB B HUHTEP(QEpPEHIIMOHHON KapTHUHE OT
JIBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO

Onepatop 30 000 "Komnanus "TeHsop',

MyHuumnanbHoe 6lo)keTHoe o6l eo6pasoBaTenibHoe yupexaeHe 31.08.2026 10.30 (MSK) Mpocras nognuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
r. Mowkap-Onbl” [upektop: AHTponos Opuii iMuTpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




Judpakuus cera. udpakiuonHass pemeTka.
VYcnoBue HaOMIOICHNS TIABHBIX MAaKCHMYMOB TIPH

°:3.9 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
I (paKITMOHHYIO PEIIETKY
5.3.10 [Monstpusanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 dboToanmapar, MIPOCKITMOHHBIN ammapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]
[Ipaktnueckue pabotTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. HccnenoBanue CBOMCTB

n300pakeHUi B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJ1aCCHYECKOM
MexaHuku. [locTynarel TeOprH OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEITHA

6.2

6.3

OTHOCHTEIIBLHOCTh OIHOBPCMCHHOCTH.
3aMeI[JIeHI/Ie BPEMCHHU U COKpAIICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Csi3p  Macchl C DJHEPrHed M  UMIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUsi MOKOsi CBOOOJHOM
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA
#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPruu
¢oToHAa € €ro 4acToToW. ODHEpPrusi U HMILYJIbC
dboTtona

OtxkpbITHE U uccnenoBanue Gorodrpdexrta. ONbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa
VpaBHenue OiHmTeitHa a8 QoToddpdekra.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Hasnenue cera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NeHICTBUE CBETA

7.1.6

Texauueckue YCTpOMCTBA: ($hOTOdIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUME ATOMA

Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
MCCJIEI0BAHUIO CTpOoeHUs aTtoMa. [InanerapHas
MOJIeJIb aTOMa
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71.2.2

IToctynarer bopa. HM3nyuenue u moryonieHue
(GbOTOHOB TpU MEpexojie aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha apyro. Bunbl cnektpoB. Crektp
YPOBHEM 3HEPruu aToMa BOJIOPOaA

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubl ne bpois.
KopmyckymnspHo-BonHOBOH nyanmu3m. Judpaxius
3JIEKTPOHOB HA KpHUCTAIIIaX

724

7.2.5

CrnoHTaHHOE€ ¥ BBIHYXICHHOEC  H3JIyYCHHE.
YeTpoicTBO U IpUHIHAI PabOTHI Jiazepa
TexHUuecKrne yCTpPOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTieKTpOCKoOII), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOJIOICHUS u pErUCTpaLNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OTtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACIICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiicTBa anbda-, Oera-, ramma-
u3NyyeHus. BiausHue paguoakTUBHOCTH HA JKUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HyknoHHas
mozenb siapa I'eitzenOepra — HBanenko. 3apsn
anpa. Maccosoe uncio sapa. M3otomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBsI3U HYKIOHOB B siipe. SliepHble CHITBL.
Jedext macchl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

7.3.7

7.3.8

7.3.9

AnepHblii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[IpoGieMbl U MEPCHEKTUBBI SACPHON IHEPreTUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON YHEPTETUKHU

OnemeHTapHble 4yacTHIbl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTAIIbHBIE B3aUMOIECHCTBU
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peaktop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotel. MccnemoBaHue TpeKoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qnoro Heba. Co3Be3nusi, sipKkue 3BE3BI,
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IIJIaHCTHI, UX BUAUMOC NBUXKCHUC

8.2

8.3

ConneuHast cucrema. [lmaHeTsl 3€eMHOM TpPYIIIBI.
[InaHeThI-TUTaHThl U UX CHYTHUKHU, KAPIUKOBHIC
riaHeTel. Mansie Tena ConHEeUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeuHas
aKTHBHOCTb

8.4

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150.
B3aUMOCBs3b. [lnarpaMma «CHeKTpajgbHbIA KJIAcC —
CBETUMOCTBY. 3BE311bI TJ1aBHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh  «Macca —
CBETUMOCTB) JUTSt 3BE3] [JIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u sBosroruu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunslii Iyt — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['amakTuku, pacrpeneneHue 3BE3/, raza
u neud. llonoxxenne u apwxenune ConHLAa B
[NanakTuke. [lnockas u chepruyeckas NOICHCTEMBI
lNamakTukn

8.8

8.9

8.10

Tunbel ramaktuk. PaguoramakTuku M KBas3aphbl.
YEpHble ABIPHI B sIpax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bceenennon, teopuss bosbiioro B3peiBa. Monenb
«ropsiuei Beenennoii». PenukroBoe usirydeHue

MacuirabHas CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU
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IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMupoBaHHOCTh yYMEHHMI MPUMEHSTh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapaktep (GpyHIaMEHTaIbHBIX 3aKOHOB M OIPaHUYECHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOIIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJOXKEHHS, 3aKOHBI M

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojenell PU3NYecKuX TN U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (U3UYECKON MOJENBhIO: HAa OCHOBAHHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynarbl  (PU3MYECKUX  TEOpHd  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJAUTH PACUYETHl HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAJIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TpeOylolmMe MPUMEHEHHUS 3HAHUH W3
pa3HBIX pa3feNioB IMIKOJHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
3HAHUN W3 JPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOTO  IIMKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SIBJICHUSA

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
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Bianenue OCHOBHBIMH METOJIaMHU HAy4YHOTO MO3HAHMUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
WU3MEPEHUH, MPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (HU3UUECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITEIbHOCTH  C  HCIOJIB30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C MO3UIHMNA IKOIOTHIECKOH
8 0€30I1aCHOCTH; MpeCTaBICHUI 0 palMOHAIIBHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(GU3NYECKOTO  CONAEpXAHHUSA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(bOpMaI_[HI/I

ChopMupoBaHHOCT ~ YMEHMH  TNPHUMEHSATh  OCHOBOIIOJIATAIOIINe
ACTPOHOMUYECKHE TIOHATUSA, TEOPUM U 3aKOHBl I aHalIu3a H
10 00BsICHEHUS! (PU3NYECKUX MPOIECCOB, MPOMCXOAAIIMX Ha 3BE3/aX, B
3BE3HBIX CHUCTEMax, B MEXIaJaKTUYECKOW Cpene; JBHUIKEHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon

= Onepatop 30 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO

MyHuumnanbHoe 6lo)keTHoe o6l eo6pasoBaTenibHoe yupexaeHe 31.08.2026 10.30 (MSK) Mpocras nognuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
r. Mowkap-Onbl” [upektop: AHTponos Opuii iMuTpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 31eMeHT cOepKAHUSA
3JIeMeHTa
eMbl

1 MEXAHUKA
11 KNMHEMATUKA

111 MexaHu4deckoe JABHIKCHUC. OTHOCHTENIHLHOCTh

MCXaHHUYCCKOI'O ABMXKCHM . Cucrema oTcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

1.1.2 - = ~ - -
Ar=r(ty)-r(t)=r—n=

= (Ax, Ay, Az),

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CkopocTb MaTepHUaaIbHONW TOUKHU:
AF
At

U= =r'= [u}_.vr.v__].

Ar—{
Ax , . )

1.1.3 v, o=— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Beruncnenne nepeMenenys 1 IyTu MaTepUaIbHOW TOUKH

IpY IPSIMOJMHEHHOM JBHXKEHUH BJIOJIb OCH X TI0 TpauKy

MyHunumnanbHoe 6lo)KeTHoe o6l eo6pasoBaTeNibHoe yupexaeHne 31.08.2026 10.30 (MSK) Mpocras nog,
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027

= Onepatop 3/10 000 "KomnaHusa "Tensop’, .
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO
nucb




3aBUCUMOCTH V(1)
. _ AvD -,
T5';rCI'I!EIp'IEfHIIE MAaTEPHATBHOII TOYKIL 4 = — =u =
AL |y
1.1.4
Au, . . \
a, = =(uv,),". aHANOIIMHO a, = (v, )', a.=(v.)
A t ] L P =
Ar—=0
PaBHOMEpHOE NPSMOIIMHEHHOE IBUKCHHUE:
x(t) = xg + Vyut
X(t)
X
0
+
1.1.5
v
[0)¢
t
U, (t) — vg,, = const
Vv
X
(t)

= Onepatop 30 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny OencTeutenbHa: ¢ 15.05.2026 no 14.08.2027




0x

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOG JBHXCHHUC:

at

x(t)=x,+u, t+
v (t)=u, +at
116 a, = const

U;:c - U_l‘x = 2'H:l' ['1-2 _Il]

U e
IIpir IBILKEHINI B O{HOM HAIIPABISHINI IIyTh S = 1 _

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi v

117

0 Xo 'E-

JIBuxkeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

Onepatop 30 000 "Komnanus "TeHsop',

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

v(E) =y, +Ugt+ 5 =:v.:)+u¢,5.inr;¢-r—T

v (t)=uv, =uv,cosa

v (t)=v, +gr=y,sino— g

g,=0
g, =—8= const

——  ——,

KpuBonunerinoe npuxenue. [[BiykeHue MaTepuaibHON
TOYKH 110 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

IIpy paBHOMEPHOM JBUKEHUN TOYKH 10 OKPYKHOCTH

_Zn_z
w= T = U

1.1.8

2

= Onepatop 30 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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27o
. LleHTpOCTpEeMUTEIBHOE YCKOPEHUE TOUKH:

Ay =?=a)2R

uc

R
. [TomHOE yCKOpEHHE MaTepruaIbHOM TOUYKH

1.1.9

1.2

121

1.2.2

TBépnoe teno. IloctynarensHoe 1 BpalarenbHOe

JIBUKEHUE TBEPIOTO TENA
JANHAMUKA

WNuepuumaneuble  cuctemsl  orcy€ra. [lepBsiid

Herotona. [IpuHnun otHOcuTensHOCTH ["anunes

Macca tena. IIITOTHOCTE BeliecTBa:

3aKOH

Onepatop 30 000 "Komnanus "TeHsop',

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny

feiictButenbHa: ¢ 15.05.2026 go 14.08.2027




<I 3

Cuna. [IpuHun cyneprno3uuuu CUi:

- - -

FpaBHogeﬁcm =F +F+..

PpaBHOJEHCTB
1
= [o] 300 000 "K T »
TIOKYMEHT NOANMWCAH 3/IEKTPOHHOM NOAMMCHIO nepaTop 34 ornanna Tensop.

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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1.2.4

Bropoii 3akon Hetorona: 11s marepuanbHoii Touku B UICO

- -

Fl = maq

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO

Onepatop 30 000 "Komnanus "TeHsop',

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny OencTeutenbHa: ¢ 15.05.2026 no 14.08.2027




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
£, Fy
125 Tperuii 3akoH HproTOHA 1I11 MaTEpUaANbHBIX TOYEK:
Fip = —Fp

= Onepatop 30 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny OencTeutenbHa: ¢ 15.05.2026 no 14.08.2027




F
12
F
21
3aKoH BCEMHUPHOTI'0 TATOTCHUA: CHUJIbBI NPUTAKCHUA MCKIAY
TOYCYHBIMU MAaCCaMH PaBHBI
mym;
F=0G——
R2
F
1.2.6
G
R
2
= Onepatop 30 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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Cuna Tspxectd. LleHTp TspKecTH Tena. 3aBUCUMOCTBh CHIIBI
TSDKECTH OT BBICOTBI N HaJ TOBEPXHOCTHIO ILJIAHETHI
panuycom RO:

GMm

M9 = R + h)?

mg

(R

h)

GMm

= Onepatop 340 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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Cwuia ynpyroctu. 3akoH ['yka:

1.2.7 X

—kx

Cuna tpenus. Cyxoe TpeHHE.

Cuna TPCHUS CKOJIBXCHUA:

Ep = uN
F
P
UN
1.2.8
Cuita TpeHus TTOKOS:
Ep < pN
F
by
<
UN
= . Onepatop 340 000 "Komnanus "TeHsop”
AOKYMEHT MOATNMACAH 3/TEKTPOHHOU NOATNNCBIO

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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Koaddurment tpenns

1.2.9

JlaBnenue:

1.3

CTATHUKA

13.1

—

F
MOMEHT CHUJIBI OTHOCUTEIBHO OCH BpallCHUA:

M| = Fl, toe | — mutedo cuier

F

OTHOCUTENIbHO  OCH, MPOXOASIIEeNd  uepe3  TOUKY
NEePIEeHIUKYISIPHO PUCYHKY

o

1.3.2

HeHTp Macc Tia. HeHTp MacC CUCTCMbI MaTCPUAJIbHBIX

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO

Onepatop 30 000 "Komnanus "TeHsop',

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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TOYCK:
_’ myr; + myry+...
v =
my + m, +...
r
LM
m
1
+
m
2
+
m
1
r
1

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO

OnepaTop 340 000 “Kommanns “TeHsop’,

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck

"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny

feiictButenbHa: ¢ 15.05.2026 go 14.08.2027




B OIHOPOJHOM IIOJIC TAKECTU

(g = const)

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO

Onepatop 3/10 000 “Romnania “TEH30p’,

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck

"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny
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const)
LIEHTP MaccC TeJia COBIAJIAET C €ro EHTPOM TIKECTU
VYcnosust paBHoBecus TBEpaoro tena B UCO:
[M;+M, +...=0
1.3.3 -
|F+Fy+...=0
#H#HPartH
3akon ITackans
1.34
JlaBaeHnue B )XuAKOCTH, Iokosmeiics B UCO:
p =po + pgh
p
#itHPar#it P
1.35
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#HH#HPartt#
1.3.6
Apx

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO

Onepatop 30 000 "Komnanus "TeHsop',

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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BBITECH

€CJIM TeNO U KUAKOCTh IokosATcs B UCO, To

F Apx — pyg I/BblTeCH

Apx

pgV

BBITCCH

VYcioBue 1miaBadHus TEN
14 3AKOHBI COXPAHEHU A B MEXAHUKE

Nmnynbc maTepuaabHON TOYKH:

p=mv

HHHPar#HH
1.4.1 P

= Omeparop 340 000 KOMMaHWA TeH30p
JAOKYMEHT NOANUCAH 3NEKTPOHHOU NOANMUCBIO

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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NMmynsc cuctemsl Ted:

P =01 +p2+

HHHParHH !
1.4.2

Onepatop 30 000 "Komnanus "TeHsop',

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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3aKOH U3MCHEHUS M COXPaHCHHS UMITYJIbCa:
B UICO

Ap = A(pl + [) +.. ) = FlBHeLLIHAt + FZBHeLUHAt+- -

HEHPar#H##
143

= Onepatop 30 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
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At

At

1 BHEIITH

2BHEIIH

B UCO , ecniu

Ap = A(p; + pp+...) =0

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO

Onepatop 30 000 "Komnanus "TeHsop',

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck

"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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2
+
")
0
, €CIIH

- >

FlBHeLLIH + FZBHGHIH+- ..=0

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO

Onepatop 30 000 "Komnanus "TeHsop',

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck

"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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1BHEIIIH

2BHENH

PeakTuBHOE JBUKCHUC

F

€CITH 32 BpeMst

HHHPar A7 X
144 Pa60Ta CHJIbl Ha MAJIOM MEPEMCIICHUU
A= |P:||ﬂf| -cos au=F, - Ax
o F
1.4.5 b

MOIIHOCTh CHIIBI:

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
MyHuumnanbHoe GlofpkeTHoe obLleo6pazoBaTeNbHOE yupeXaeHne
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny

Onepatop 30 000 "Komnanus "TeHsop',

31.08.2026 10.30 (MSK) MMpocras nognucb

feiictButenbHa: ¢ 15.05.2026 go 14.08.2027




At
At
pa6OTa CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI
AA
P=— =F-vu-cosu
'&I Ar—
HHCTHUYCCKAA DHCPIUAd MAaTeC I/IaJIBHOﬁ TOYKH.
K
. my?  p?
KUH — 2 - Zm
E
KUH
2
1.4.6
mv
2
2m
p
TIOKYMEHT NOANMWCAH 3/IEKTPOHHOM NOAMMCHIO Onepatop 380 000 Komnann Tersop .

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa

r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny OencTeutenbHa: ¢ 15.05.2026 no 14.08.2027




3aK0H U3MCHCHHS KHHETHUYSCKOM OHCPIUU CUCTEMbL

MarepuanbHbIX Touek: B UCO AExun = Al + A2 + ...

[ToreHManbHas 3Heprus:
JUIS IOTEHLUAIBHBIX CUII

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTEHLI

A
12
E
lmoreHIy
14.7
E
210TeHII
AE
MOTEHI]

= Onepatop 30 000 "Komnanus "TeHsop',
JAOKYMEHT NOANUCAH 3NEKTPOHHOWU NOAMNUCHIO

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
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[ToreHmanbHas SHEPrusi MaTepUaIbHON TOYKU B
OJIHOPOJIHOM T10JIE TSXKECTHU:
EHOTeHu =mg h
E
TIOTCHIL
mgh
[TorenuuanbHas 3HEPTUS YIpPyro 1eGopMUpPOBAHHOTO
Tena:
£ kx?
MOTeHL, — 2
E
TMOTEHI]
2
kx
2

Onepatop 3/10 000 “Komnanis “TeH30p’,

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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3aKOH N3MECHEHHUS U COXPAHEHUS MEXAaHUYECKOW dHEPIUu:
Euex = Exzm + Enorenn,

14.8 B IICO AEyex = Ascex senorern. cen,

B IICO AE,;x = 0. eCHI Agcex senoresm. cax = 0

1.5 MEXAHNWYECKUE KOJIEFAHIMA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHWsT ~ MaTepPUAIBHONW  TOYKH.
Ammumutyna u Qasa  konebanmil. Kunemartuueckoe
OIMCaHUeE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
IJIe X - CMEIIEHHE U3 PaBHOBECHUS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,
ma
X
151
—kx,
rie
k = mw?
k
ma
2
. 9TO 3HAYHT, YTO
F, = —kx
TIOKYMEHT NOANMWCAH 3/IEKTPOHHOM NOAMMCHIO ©nepaTop /40 000 “Komnarua Terzop',

MyHuuunanbHoe GlofkeTHoe obLleo6pa3zoBaTenbHoOe yupexaeHne 31.08.2026 10.30 (MSK) Mpocras nognuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
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—kx.

OHepreTuyecKoe OIMCaHUE (3akoH COXpPaHEHUs

MEXaHUYECKOI SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELICHHs MaTephallbHON
TOYKM C aMIUIUTyJaMu KojieOaHuih €€ CKOpOCTH U

YCKOPCHUH:

Upe =04, a__ =04

ITepuon 1 yacToTa KoJeOaHUN:

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOIrO

MassiTHHKaA.
1.5.2 ]
T=2xn|—
g
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T=21n T
Bomyxnennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
153
KpHUBast
Ilonepeunsle u  mpoponbHble  BOiHBL.  CKOpoOCTh
pacrnpocCTpaHCHUA U JJIMHA BOJHBI:
154

v
A=vl =—
v
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HHuTtepdepentius u qudpakius BOJIH

155

3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

2.11

MOJIEKVIJIAAPHASA ®U3UKA

Mogenu cTpoeHus ra3oB, JKHAKOCTEW W TBEPIBIX TEl.
[Tycth TepMoguHamuueckasi cucrema (Teno) coctouT u3 N
OJMHAKOBBIX MOJIEKYJI. Torga KOJu4ecTBO BEIIECTBA

_ N _m

v =
Ny
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u
m
rac
Ny
N
A
— qrciio ABOTaipo, M — Macca CUCTEMBI (Tena),
u
yli

— MOJIIpHaA Macca BCIICCTBA

2.1.2
2.1.3
2.14
2.15

2.1.6

TermoBoe NBMKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
BzanmMmopeiicTBie YacTHI] BemecTBa

Huddysus. bpoyHoBckoe IBUKEHHE

Mopens uneanpaoro raza B MKT

CBsi3p MEXAYy JaBJICHUEM | CpeIHEeH KUHETUYECKOH

BHCPTHGIZ MOCTYNATCIIbHOTO TCIIJIOBOTO JABHKCHUA
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MOJIEKYJI HJeanbHOro ra3a (ocHoBHOE ypaBHeHne MKT):
1 = 2 (mp*) 2 —
=-mpur- =-n-| - &
P=3 3 1 2 30

rne MO — macca 0JJHOM MOJICKYJIHI,

N
"=y

n

Vv

N

- KOHIIEHTpPAIIUS MOJICKYJT

2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBsi3p TeMIepaTypsl Ta3a €O CpeiHeH KHHETHYECKOH
DHEpPTUed TIOCTYMATeNbHOTO TEIUIOBOTO JBIDKEHHS €ro
MOJIEKYT:

2.1.8 { mg’ 3

& =|—— |==kT
2 2
2.19 Vpasuenue p = nkT
5110 Mopenpb ueansHOro ra3a B TepMOANHAMUKE!

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO

Onepatop 30 000 "Komnanus "TeHsop',

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny [DelicTBuTenbHa: ¢ 15.05.2026 po 14.08.2027




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaerenine MeHjueneesa — KuaneiipoHa (IpHMeH

3aIICI):
pV=""RT =vRT =NkT, p=P%L
2 L

BripaeHne 111 BHYTPeHHeIl 3HepIHI 0IHOATOMHO]

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

3 im

=—1 =——RT=vEUT=%pV

2 2

P
P

1

2111

+
P

2

+

3aKoH I[aJ'II:-TOHa JJI1 JaBJICHUA CMECHU PAa3pPCKCHHBIX I'a30B:

P =D +p2+...
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2.1.12

W3omporiecchl B pa3pe:KeHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM
Mostekyl N (C OCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepMma (T = const): pV = const ,

uzoxopa (V = const):

p
L t
T cons

T

p

const

u3obapa (p = const):
v = t
T = cons

const
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I'padmaeckoe npencrapnenue n3omnporeccos Ha PV-, pT-u
VT- nuarpammax.

OObeIHEHHBII ra30BbIA 3aK0H:
pV

— = const
T

pVv

const

JJIA IOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCBIHIGHHI)IG N HCHACBIMICHHBIC IIapbI. KauecrBennas

3aBUCUMOCTD IINIOTHOCTH W HABJICHUA HACBINICHHOTO IIapa

2.1.13

OT TeMmmepaTypbl, WX HE3aBUCHUMOCTH OT 0O0BEMaA

HACBILEHHOT0 Tapa

BnaxnocTs Bo3ayXa.

OTHOCUTENbHAS BIAXHOCTD:

¢ _ pnapa(T) _ pnapa(T)
pHaCblmnapa(T) pHaCbuunapa(T)
2.1.14 =
p
HachlLLIIapa

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
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M

apa

M

p

HaChIIIIapa

M

napa

M

HN3meHeHue arperaTHbIX COCTOSIHUM BEIIIECTBA; HCIIApCHHUC

2.1.15

Y KOH/ICHCAIHS, KHTICHUE KHUIKOCTH

M3MeHeHne arperaTHbIX COCTOSTHUM BEIIECTBA: IIABJICHUE
2.1.16

U KpUCTAJUIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprUH B (ha30BBIX MEpPEXoaax
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2.2 TEPMOJNHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BryTpeHHss sHeprus
Terionepenaya Kak Ccrmoco0 W3MEHEHHS BHYTPEHHEH
2.2.3 sHepruu  0Oe3  coBepuieHus  paboTel.  KouBekmws,
TEIUIONPOBOAHOCTh, U3JIy4E€HUE
KonuuecTBo TEmioThL.
VY nenpHas TEIII0EMKOCTh BEIIECTBA C:
Q = cmAT
224
Q
CMAT
VY aenpHas TemioTa napoodpazoBanus L: Q = Lm.
2.2.5 VnenapHas TemoTa miasiacHus A Q = Am.
Y aenpHas TemIoTa cropanus Tormaa (: Q = gm
DnemeHTapHas paboTa B TEPMOJMHAMHUKE:
A = pAV
A
2.2.6 =
pAV
Bbruucnenne pabotel mo rpaduky mporecca Ha pV-
JUarpamMmme
I1epBbIil 3aKOH TEPMOTMHAMUKH:
Q2 =AUy; + A = (U2 = Up) + Ay
Q
2.2.7
12
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12

+
A

12
(U

2
U

1

12

Anmabara:
Q12 = 0= Ay, = (U; — Uy) = AUy,

Q
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12

(U

AU

12

2.2.8 Bropoii 3akoH TepMoarnHaMuku. HeoOpaTumblie poriecchl
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[Tpunimne! aeiictBus TenaoBbix mamuH. KIT/:

B Aaamr _ QH;I-P_|QXEH'[| =1_|Qxcm|

MakcumanbHoe 3nauenue KII. [ukn Kapno:
I .. —T T
2.2.10 MAx M = Ny = = e
Taars Tary
YpaBHeHHe TEII0BOro OanaHca:
Q1 + Qz + Q3+...= 0

1

+

2
2.2.11

+

3

+

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO

Onepatop 30 000 "Komnanus "TeHsop',

MyHuuvnanbHoe 6l0KeTHoe o6l eobpa3oBaTenbHOe yupexaeHme 31.08.2026 10.30 (MSK) Mpoctaa noanuck
"CpepHan obleobpazoBaTenbHan WKona N°21 ¢c. CeMeHoBKa
r. Mowkap-Onbl” AupekTtop: AHTponos I0pui Amutpresny OencTeutenbHa: ¢ 15.05.2026 no 14.08.2027




OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OyekTpu3anus Tel U €€ MPOSBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTapHBIM 3JE€KTPUYECKUN

3apsa. 3akoH COXPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsanoB. ToueuHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JIHOM BEIIIECTBE C JUAICKTPUICCKOM

MMPOHUIIACMOCTBIO

F=k|q1|-tq: _ 1 |QI1|QJ

£ dmsg, 17

3.1.3

3.1.4

Onektpuyeckoe nojie. Ero nelictBue Ha 3IIEKTpUUECKHE
3apsaabl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpo6m>11?1

pOOHbIH
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F
ITone ToyeuHnoro 3apsa:
q
E. =k—
T r2
E
r
k
r
2
q
i)
OJHOPOJHOE IOJIE:
E = const.
E
Onepatop 30 000 "Romnanna "Tensop”
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const.

KapTunel 1uHUN HanpssKEHHOCTH ATUX TTOJICH

HOTCHHI/I&HLHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTh NOTEHIUANIOB U HAIPsKEHHUE:
A1z = q(p1 — P2) = —ql¢p = qU.

A
12
q(¢
1
3.15 -
¢
2

qu.

IloTenunanbHast OHECPIrusa 3apsa B I3JICKTPOCTATUYCCKOM

I10JIC:

Onepatop-3[10 000 "KomnaHus "Tensop
paTop-3/) Leg
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-AW

ITotenmuan QJICKTPOCTATHYCCKOI'O ITOJIA:

¢_Y
T q

CBs13b HaprDKéHHOCTI/I II0JIA U Pa3HOCTH IMOTCHIUATIOB JIJIA

OJTHOPOJTHOTO 3JIeKTpocTaThueckoro moisi: U = Ed

3.16

[TpyHIMI CyNIepNIO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1 +E2+,¢ =¢1 +¢2+
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[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBeCHS 3apsA0B: BHYTPU TPOBOJAHHKA

Et=0

E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH MIPOBOJHHUKA ( = CONSt
318 JvsnexTpuku B IEKTPOCTATUYECKOM noJe.
o JusnexkTpudeckasi NIPOHULIAEMOCTD BEILIECTBA €
Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA!
c=1
U
C
3.1.9
U
q
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&€

eC

3.1.10

DIEKTPOEMKOCTb IIIOCKOTO KOH/IEHCATOpA:

_ €55 C
= P = &(y

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB!:

q =Q1+QZ+---»U1 = Uz ="'!CrlapaﬂJI_C1 +C2+

Onepatop-3[10 000 "K "Tensop
paTop-3/) P
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1
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mapaun
C
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+
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U
U

1

+
U

2
q

1
q

2

ITocaenoBareabHOE COCAUHCHHE KOHACHCATOPOB:

U=Up+ Uy @1 = G Zooeym— = b e
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3.1.11

qu

OHeprus 3apsKEHHOr0 KOHIEHcaTopa:

U CU? 2
2 2 2C
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CuU
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3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

321

Cua Toka:
7=2q
[Tocrosunsblii Tok: | = const

st moctosiHHOTO TOKA ( = It

3.2.2

VY CI0BHS CYIIECTBOBAHHUS JIEKTPHUECKOTO TOKA.
Hanpsoxenne U u D/1C E

3.2.3

3akoH OMa aJig y4acTKa Lemnu:

I_U
"R

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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BHCKTpI/I‘IeCKOC COIIPOTUBJICHUC. 3aBUCHUMOCTD
COIIPOTUBJICHUA OJHOPOJHOI'O IIPOBOJAHHKA OT €TI0 JJIMHBI U

CCUCHUA. Yneanoe COIIPOTUBJICHNEC BCIICCTBA.

l
R=p§

324 P

Ucrounuku Toka. IJ1C HCTOYHHMKA TOKa:

_ ACTOpOHHI/lXCI/IJI

E =
q

3.2.5
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A

CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHHUEC NCTOYHUKA TOKA

3axon OMa AJ1s OJIHOM (3aMKHYTOM) JIEKTPUYECKOM LIeTu:

E=IR +Ir, otkyna

Rr
3.2.6
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[TapannensHoe COeMHEHNE MPOBOIHUKOB:
I=11+12+..,Ul=U2=._.,
1 1 4 1 4
Rnapa}m Rl RZ
R
napasut
1
3.2.7 =
R
1
1
+
R
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[TocnenoBarenbHOE COEIUHEHHUE TIPOBOJHUKOB:
u=ul+uz+.,11=12=.,
Rioecn = R1 + Ry+...

R
R
1
+
R
2
+
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Pabora anexkrpuyeckoro Toka: A = [UL.
3akoH Jlxxoynsa — JleHua:
Q =I°Rt

2
Rt
Ha pe3ucrope
2
R:Q=A=12Rt=IUt=7t
R

3.2.8
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3.3

3.29

MOILIHOCTD 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

LY, Ar—d
TerutoBast MOIIHOCTB, BBIAESIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MomHocTh HCTOYHHKA TOKA:

3.2.10

331

CBO6OI[HH€ HOCUTCIIN QJICKTPHUICCKUX 3apsa0B B
IMPOBOJHUKAX. MexaHnu3Mbl IpOBOANMOCTHU TBépI[I)IX
MCTAJIJIOB, paCTBOPOB U PACIZIaBOB 3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0
MAT'HUTHOE I1OJIE

Mexannueckoe B3aUMOIECUCTBHE MAarduToB. MarmuTHoe
nose. Bekrop  marnuTHOM — MHaykumu.  IIpuHnun

CYNEPIIO3UIIMN MarHUTHBIX IOJICH:

B = B1 +Bz+

B

Onepatop 340 000 "KomnaHus "TeHsop”,

AORYMEHT NMOANMUNCAH 3/TEKTPOHH
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JInaun HHAYKOUU MArduTHOTO IIOJIA. KapTI/IHa JIMHUI
HHIAYKIOHUN MAar"duTHOI'O T10JI4 II0JIOCOBOT'O n

HOI[KOBOO6p33HOl"O IIOCTOAHHBIX MaroHuTOB

OneiT Opcrena. MarHuTHoOE TOJi€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUH HHAYKOUHW MAr"tuTHOr'O IIOJA JJIMHHOTO

3.3.2
NpSIMOTO  TPOBOJHHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYILIKH C TOKOM
Cuita Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
F
A
3.3.3
IBlsino

, [JI€ O — YIoJI MCXKYy HallpaBJICHUCM IIPOBOAHNKA U BCKTOPOM

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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1

Cuna JlopeHua, e€ HallpaBJIeHHUE U BEJINYUHA!

Fnop =l q | vBsina

Jlop

| gl vBsina

IZI€ 0L — YTOJI MEXy BEKTOpaMu

-

1%
3.34
Vv
n
B
B
. JIBmkeHHe 3apsHKEHHOM YaCTHIIB B OJTHOPOJTHOM MarHUTHOM
IoJIC

3.4 OJIEKTPOMAT'HUTHAA NHAYKIA
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[ToTok BeKTOpa MAarHUTHON MHIYKLIMH:

® =B, S = BScosa

D
B
n
34.1
S
BScosa
34.2 SIBnenue sanexkTpomariuTHOM UHAYKIMU. D/1C nuaykuuu
3aKoH AeKTpoOMarHuTHOM uHaykiuu dapases:
AD
3.4.3 - :_(Dir
At A
O/1C uHIYKIHUU B TIPSIMOM TIPOBOTHUKE JUTHHOM |,
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JBIOKYIIEMCS CO CKOPOCTHIO

v

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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(;lb

B OTHOPOAHOM MAruvMTHOM I10JIC B:

| E; |= Blvcosa

Blvcosa

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

>
>

lnv

IOKYMEHT MOZAMNVUCAH 3/IEKTPOHHOW NOANUCHIO CHEpRTOREAT TR oM e

, TJIE 0. — yTroJI MeX1y BeKTopoM B u Hopmaiibio
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u
Vv
; €CIIH
1
1
B
B
, 1
1%
Vv
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TO
| E; |= Blv
| E
i
Blv
3.4.5 [IpaBumno Jlenuna
NHIyKTUBHOCTD:
. ()
1
L
I
3.4.6
@
, wu @ = LI.
Camounnykuus. 9IC caMOMHIYKIUU:
Al
BT
Af—0
DHeprus MarHUTHOT'O TIOJIS1 KaTYIIKU C TOKOM:
3.4.7 LI?
W=

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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2

LI

OJIEKTPOMATHUTHBIE KOJIEBAHMA 1 BOJIHbBI

Koneb6arenbupiii KoHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIC

K0J1e0aHNs B HJI€abHOM KOJIeOaTeIbHOM KOHTYPE:
[q(r) =qmsm(mt+q}ﬂ)

]f(fJ =g, = g, cos( i +@y) =1 cos(et +q,)
®opmyna Tomcona:

T =2nVLC
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LC

, OTKyIa
2n 1
w=—=—
T 4Lc
w

2

LC
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CBs13b AMIUIMTYbl 3apsdaa KOHIACHCATOpa C aMHHHTYI[OfI
CHJIbI TOKa npu CBO60,HHLIX SJICKTPOMArHuTHBIX

KoJIeOaHUSX B nacajiIbHOM KoJIeOaTeIbHOM KOHTYpC€:
gﬂm =
E¥

3aKOH COXpaHEHUs YHEPTrUU B HJICATHBHOM KOJeOaTeIbHOM

KOHTYpe:

BriHyX1eHHBIE 2JIeKTPOMAarHUTHBIE KosieOanus. Pesonanc
Ilepemennbii  TOk.  IIpomsBoxcrtBo, nmepemada u
noTpeliIeHue 3JIEKTPUUECKON SHeprun
-2 2 2 2
CcU N LI _ cU~™__. _ Lr_
2 2 2 2

CaoiicTBa BIIEKTPOMATHUTHBIX BOJIH. Bzaumuas

= Cconst.

OpUCHTallUsd BCKTOPOB B BHGKTpOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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356 [Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA

36.1 [IpsamonnHeiHOE pacpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. TodyeuHbl UCTOUHUK. JIyd cBeTa

3aKOHBI OTPAKEHUS CBETA.

a=p

3.6.2

o B

S

3.6.3 [TocTpoeHne n300paKeHHIA B MIIOCKOM 3epKaie

3aKOHBI IPEJTOMIICHHS CBETA.

IIpenomnenue ceera:

nysina = nysinf.

3.6.4

sino

sinf.
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AOCONIOTHBIN TIOKa3aTesh TPEIIOMIICHUS:

c
Nasc = ;

abc

OTHOCUTENBHBIN OKAa3aTeNb IPETIOMIICHUS:
n, M

ny v

nOTH

OTH
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Xoq J1y4eit B Ipu3Me.
.‘L'rl = .‘L'rz . H]}ul = H}}uz
CoOTHOIIEHHE YacTOT UM COOTHOUIEHWE [UIMH BOJIH IIpU

nepexose MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

pazziena IByX ONTHYECKUX CPE:
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3.6.5

n,<m n,

[TonHoe BHYTpeHHEE OTpaXKEHHUE.
IIpenenbHblii yro MOJIHOTO BHYTPEHHETO OTPAKEHUS:
. 1
Sinay, = ——=—
Norn ny

Sina

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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CoOuparomue W paccewBarIIUe JTHH3BL. TOHKas JIHH3A.

CDOKYCHOG pacCTosAHUEC U ONITHYCCKAA CHUJIa TOHKOM JIMH3BI:

D= 1
" F
D
3.6.6
F
1
Popmyiia TOHKOHN JTUH3bL:
1 4 1 1
d f F
3.6.7

d

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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VBenuueHue, JapaeMoe JIMH30M:

h_

I
H

| f |
d

LOKYMEHT MOAMMUCAH 3/IEKTPOHHON NOANUCHIO
MyHuumnanbHoe GlofpkeTHoe obLleo6pazoBaTeNbHOE yupeXaeHne
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F\ h

f

R

B cnyuae paccenBaroniei JTMH3bI:

1
DO0=F = 5 0,
=
TIORYMEHT NOANMCAH 3ERTPOHHO NOANNCHIO Onepatop 380000 Konnanan Texsop,
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| i

Xoa dyda, IpOUIEAUIETrO JMH3Y MO IPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onTHueckoi ocu. [Toctpoenue usobpaxeHuit
TOYKH U OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

®doroanmapaT Kak ontudeckuii nmpubop. I[maz  kak

OIITUYCCKaA CUCTEMA

Wntepdepennust  cBera.  KorepeHTHbIE ~ MCTOYHHKH.
VYcnoBust HaOMIOAECHUS MaKCUMyMOB M MHHMMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

vl
MITHIIMYMET — A= 2m+1_];, m=0+1,+£2 £3 _

e

3.6.11

Hudpakuus csera. JudppakuuoHHas pemerka. YcCloBHE
HaOJIO/IeHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHul MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha penéTky ¢ nepuoaoM d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m

OOKYMEHT NOAMWUCAH 3NIEKTPOHHON NOAMNUCHIO
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3.6.12 Hucnepcus cBera

4 KBAHTOBAS ®U3UKA

41 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

411 ['nnore3za M. ITnanka o kBantax. @opmyna [Inanka: E = hv

®otoHbl. DHeprus (HoToHa:

412 -

hc
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