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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHUSA
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ deneparnuy,  pealu3yOIMIMX  OCHOBHBIE  00pa30oBaTElIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTra C Y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «Pu3nkay» Ha yriiyoJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEN KaKIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAMMBI A MPOAODKEHHS OOpa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriiyOn€éHHoM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
UCIOJIb30BaHa YUUTENAMU (DPU3UKH JIJIsI COCTABJICHHS CBOMX PabOvMX Mporpamm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPENOCTABISAET BO3MOXKHOCTH JUIsl peaJu3aldd  Pa3JudyHbIX METOJUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkonpHBIM Kypce HU3HKH — CHCTEMOOOpa3yoImuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadmeir u actpoHommer. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
($U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpUBAaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HEW MaTepuall Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HayKH, OCMBICIIEHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 9SKOJOTHYECKHMM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHLIMAINIAX CUCTEMHO-EATEIbHOCTHOTO noaxonaa. s Gus3uku peanusanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PpOHTAIbHBIE YYEHWYECKHE OMBITHI MPH W3YyYEHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. Btopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBIISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAaHMS 3aBUCUMOCTEM (PUBMYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKOU MOJEIbIO, MO3BOJISIONINE MPUMEHSIThH
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYXKAIOUIEH KU3HH, TpeOyroIre BhIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIEro 00pa3oBaHMs JOJDKEH U3y4aThCsA B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK>Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCIICMOBAHMUSI  M3y4YaeMbIX  SIBIEHHW ©  MPOIECCOB, OJMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

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



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThudeckue KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dopMupoBaHHe UHTEpeca M CTPEMJICHHS OOyYarommxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJbTaTa M3y4YEeHHs] OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTrkeHHne ATUX 1elield 00ecreunBaeTCsl PelIeHUEeM CIEAYIOIHUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MPUMEHATh TEOPETUUECKUE 3HAHUA 1JI1 O0OBICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/aHUE
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CAMOCTOSITEILHOTO IUTAHUPOBAHUS M IPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpeca K cepam mpodecCHOHATBHON eATeTbHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusi BBIOMpaeTCs O0O0yYalOUMMUCA, I[UIAHUPYIOIUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Tpennaraemeiii B mnporpamMMe Mo (U3MKE MEpeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS NPUPOBI.

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

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

CnocoObl m3MepeHuss (U3MYECKUX BEIMYHMH (AHAJIOTOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEpPJIOE TENO, HJealbHas >KUJKOCTh, HWJCaJbHBIA Ta3, TOYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

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

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

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

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

[lepemenienne, CKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEPUAIbHOM TOYKHA OT BPEMEHHU U HX
rpaduKH.

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



KpuBonuneniHoe  nBukeHHE. JIBMOKEHME  MATEpUAIBHOM  TOYKH IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUECKHE IMPOIIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHoro nepexo/ia i "3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEpaBHOMEPHOTO JIBMXKECHMS C LENBI0 ONPEIEIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuoja oOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy CHil.

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 TMOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckod MmUpoThl. JIBHXKEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHUs CKOJIBXKEHUS M CHJIA TPEHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOAIIUITHUKM,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3BI O HE3aBHUCHMOCTH BPEMEHH JBHKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes3
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHple W HENMOTEHUMANbHbIE CHibl. [loTeHnumaneHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJIHOTO Iapa (BHYTpU U BHE Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACANbHON JKHIKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U 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
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBWKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU UACAIBHOIO ra3a).

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

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u nuccieqoBaHue U30MpoLEeCCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
dpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpshl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuku. (CamMONpOU3BOJIbHAS — pelaKcaluus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHHMe Maiiepa. YnaenpHas TEIUIOTa CrOpPaHHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aanabaTHOM Tpoliecce.

IlepBbiii 3akOH TEpMOAMHAMUKHU. BHyTpeHHsAss dHeprus. Komumuectso
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHume! gevcTBus TerioBbix MammH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

W3meHenune Temmneparypsl pu aanadaTHYeCcKOM PaCIIUPEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUNIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

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

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHI:  KHUIKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOxra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoOGueiii  3apan.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOTO NOJA. CBA3b HANPS)KEHHOCTH IOJIS U Pa3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. Ilosie paBHOMEPHO 3apsKEHHOM
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrKeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE NPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

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

HccnenoBanrie pa3HOCTU MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAIJIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

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

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHru4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: ra30opa3psaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amexTpoiunsa.

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(POBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TPOBEpPKA NPEIJIOKEHHBbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBJISIETCS C YUETOM COJIEPIKATENIBHBIX MEXIPEAMETHBIX CBSI3E€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJCIHMPOBAHHE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
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 ABM)KCHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHA, OBITOBOW XOJOJWJIBHUK, KOHJUIIMOHEDP, TEXHOIOTHH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B BemectBe. DeppOMarHeTUKy, napa- U THaAMarHeTHKH.



TexHU4ecKkue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptnna nuHHMA  WHAYKOMM ~ MarHATHOTO — MOJS  TOJIOCOBOTO  H
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISE IOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUA.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3aIMUTa OT JEKTPU3ALMH TeJl MPU JABHKEHUH B MArHUTHOM TOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHON) TpyOeE.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MATHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMHUYECKOE OMHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMITUTYyIaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmroienre He3aBUCUMOCTHU TIeproa MajlbiX KoJjieOaHW rpy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmHpoBaHus NpeACTaBICHUIN 00 HaeaTbHON MOJIENU PYKUHHOTO MasTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHUM HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

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 IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUs!.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJIoMJICHHE, HHTephEpeHIUs |
nupakius.

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

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

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

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaoIel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIO0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPaKPaCHOTO U YIALTPAPUOIETOBOTO U3ITyUICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPAHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHHs . [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOoJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JHH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKAa3aTes MPEJIOMIICHUSI.

@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
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [71a3 kKak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. I[IpuMepnl KiaccHYecKuX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus. Mojieb CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  PUMEHMMOCTHM  KJIacCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa MW DHEPrUU  PEISTUBUCTCKUX dYacTuil (T
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenus Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akoHbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr MoBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBadus Gororddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEXOAe aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE 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.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOmroienue iMHe4aToro crnekTpa.

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.

PannoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHBIN QOoH n3nydueHus. Jozumerpus.

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

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

Mertone! perucTpaluy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTULI.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO Qu3nueckoil KapTUHBI MUpA.

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

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH TSI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbel. UEpHBIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macmrabnas crpyktypa 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.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

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

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o061menre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoit Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEIACTABICHUIM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

Bbuonocun: >nektpuyeckue SBIECHUS B JKUBOW MpUpoOnE, KosieOaTeabHbIe
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEeHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapes, ClIyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MMOBEICHHUS,

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpPEC K Pa3nuyHbIM chepam npopecCHOHATBHON ACSITENIbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oynymiel nmpodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHAWBUYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEATh eI AEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarebcKyue JeHCTBUSA.

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



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTA [0 NOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ pEIIeHUs, HaXOAUThb APTryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

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

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

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

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMU (PU3UUECKOrO COJIECpP KaHUs
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMUOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIO COAEPKAHUSA B Pa3iIMuUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHM C yuy€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI YYaCTHUKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

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

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

coco0CcTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO SPYAMIMUA B 00JacTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HAaBBIKAMH TIO3HABATEIBHON pediIeKcHr KaK OCO3HAHUS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTUX NpPU aHAJIW3€ 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 moCTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HM3MEHEHUSM M TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTHX, YYHUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3HKU B COBPEMEHHON HAy4YHOW KapTUHE MUpa,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ynpyras nedopmaius, abCOIIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, NTOHUMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMYJbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKOM SHEPrUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOW SHEpPruer TEIJIOBOTO ABMKEHHMS M KOHUEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXPAHEHUsI SHEPIUM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOJIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA W JUId 3aMKHYTOM OJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IOTCHUHUAJIbHAs OJHEPIus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedopmanuyd NOpPYyKHHBI, KOJUYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD AJIEKTPUYECKOrO MOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (PU3MUECKON BETUUYHMHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeYarolled TpeOOBaHUSIM 3ajaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METOJbI PEHIEHUsl 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 ¢ OMOPOI Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

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

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOrM4eCKON 0€30IaCHOCTH, IPEACTABIECHUIN O palMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMU, TOJYUYEHHOM U3 PA3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHMA B  TIpoOIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsiX, aJICKBAaTHO OIICHHWBATH BKJIAJ Ka)XIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

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

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
DIIEKTPOJIMHAMUKH, CHCIHATLHON TEOPUU OTHOCHTEIHHOCTH, KBAaHTOBOW
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TIPY>KUHHBIA MASTHUK, TAPMOHUYECKUE BOJIHBI, WJICATHHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JTUH3a, MOJIeTICl aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIIOJB3YSd OCHOBHBIE TOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

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

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaAIMPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAT 3JIEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs DHEPruUsl,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Judpakuus, JIUCIEpPCUsl, T[OJHOE BHYTPEHHEE OTpa)XeHHE,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

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

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE31aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUUECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3HI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMS;

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

pelath KayeCTBEHHbIE 3aJaud, TPEOyIoLIMe NPUMEHEHHUs 3HaHUM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCSA 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

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

paboTarh B TpyIIEe C KMCHOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSBIISATE MOTUBALMIO K Oyaylie nmpodeccnoHalbHOM AesITeIbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TBEpAOrO TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 2 bubnnorexka [JOK



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

MEePEXObI https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpreckoe noe 24 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 2 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebais 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 2 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Htoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kontpoabubie IIpakTnyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 ®uszuka — pyHIaMeHTaIbHas HayKa O 1 01.09- bubnuoreka [IOK
IpUpoJie 06.09.2025  https://m.edsoo.ru/1beef346
5 Hayunblii MeTO MO3HAHUS U METO/bI 1 01.09- bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI 06.09.2025  https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpUs B IIpOLECcCe
3 H03Ha§1/151 TIPUPOIBI pHa6Jncf) CHHUC U 1 01.05- bubmorexa LIOK
PHPOJBL. A 06.09.2025  https://m.eds00.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 Crioco0b1 n3mMepeHus (Hu3NIeCKux 1 01.09- bubnuoreka [IOK
BEJINYUH 06.09.2025  https://m.edsoo.ru/ca2def03
AOGCoIt0THAs U OTHOCHUTENbHAS
5 MOTPELIHOCTH U3MEepeHuil pu3nueckux 1 01.05- bubmorexa LOK
P P 06.09.2025  https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO (pU3UKU B POPMUPOBAHUU 1 08.09- bubmmnoreka HOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, 13.09.2025  https://m.edsoo.ru/eabbdedl
B [IPAKTUYECKON JESITEIBHOCTH JTHOACH
Mexannueckoe aBmwxenue. Cucrema
7 otcueta. OTHOCUTEIBHOCTD 1 08.09- but6mmorekxa [IOK
MeXaHU4yecKoro asmxeHus. [Ipsmas u 13.09.2025  https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4l MEXaHUKHU
8 Pannyc-BekTop MaTepHanbHON TOYKH, 1 08.09- 08.09-13.09.2025
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€ro MNPOEKLUU Ha OCU KOOpAMHAT.
Tpaexropus. [lepemenienue.
CxopocTtb. X mpoekuuu Ha OCH
KOOpJIUHAT

13.09.2025

PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 nBkenue. I'paduueckoe onucanue 08.09- Bu6muotexa [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO 13.09.2025  https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnoxeHue nepeMenieHuii U CKOpOCTEe. 08.09- bubnnorexa [JOK
Pewenne 3anau 13.09.2025  https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHast CKOPOCTb. Y CKOPEHHE. 15.09 - bubnnoreka [JOK
[IpssmMonuHEeitHOE ABMKECHUE C 20.09.2025  https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C 15.09~ bubnnorexa [IOK

20.09.2025  https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobosHOe najieHue. Y cCKopeHue

13 cBOOOHOTO Na/IeHUs. 3aBUCUMOCTh 15.09 - bubmuoreka [IOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT 20.09.2025  https://m.edsoo.ru/f738109c
BPEMEHH U UX TpapuKu

14 JIBu>xeHue Tena, OpoIIEeHHOT0 MO/ 15.09 - bubmmnoreka HOK
YIJIOM K TOPU30HTY 20.09.2025 @ https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npumxenue. [[prmxenue 15.09 -

10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs 20.09.2025
but6mmorekxa [IOK
15 ckopoctb. [leprnoa u yactora.

LleHTpOCTpPEMHUTENHEHOE U TTOJTHOE
yCKOpeHue

https://m.edsoo.ru/33196fbe
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16 KonrponsHas pabora o reme 22.09 - Bu6muotexa [JOK
"KunemaTtuka" 27.09.2025  https://m.edsoo.ru/1242f32e
[Tepsriii 3ak0H HproTOHA. 22.09 -

17 WueprmanbHbie CHCTEMBI OTCUETA. 27.09.2025 bubmunoreka [JOK
[Tpuniun otHocuTenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
Heunepuuanehbsie cucTeMbl OTCUETA

18 Cuiia. PaBHOIEHCTBYIOIIAs CHJIa. 22.09 - bubnmnoreka HOK
Bropoii 3akon Herotona. Macca 27.09.2025 https://m.edsoo.ru/141d3837

. . 22.09 -

19 BzaumoneiictBue ten. Tperunit 3aKkoH bu6nunorexa LIOK
Hprorona 27.09.2025 https://m.edsoo.ru/57dba505
[IpuHIMT CyrIepno3uIu CUII. 22.09 -

20 P:I_HGHI/Ie 3aythpHa IpUMEHEHNE 27.09.2025 bubmorexa OK

A p o https://m.edsoo.ru/bdfo97fh
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTCHHUSI. 22.09 - Bu6 110K
nOIMoTEKA

21 DKBUBAJICHTHOCTh TPaBUTAIIMOHHON H 27.09.2025

. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

99 Cuia TSKeCTH U yCKOpEeHHe 22.09 - bubnnorexa [JOK
CcBOOOIHOTO ITaJECHUS 27.09.2025 https://m.edso0.ru/22757f26
JIBroKeHrne HeOECHBIX Te M MX 29.09 -

93 HCKYCCTBEHHBIX CITyTHUKOB. ITepBas 04.10.2025 bubmuoreka [IOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
C 3 r B 29.09 -

24 uina ynpyroctd. 3akoH ['yka. Bec 10902 bubmuoreka [{OK
Tena 04.10.2025 https://m.edsoo.ru/0ae2cd84

o5 Cuna tpenus. [Ipupona u BUaBI CUI 29.09 - bubnuotexa [JOK

TPCHUA. Z[BI/I)KCHI/IC B XXUJKOCTH M Ira3c

https://m.edsoo.ru/1fa86499
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C YY4ETOM CHJIBbI CONPOTUBIICHUS CPEIBI 04.10.2025 https://m.eds00.ru/2ch29676
29.09 -

26 Hasnenue. ['uapocraruueckoe bubmuorexa [{OK
nasnenue. Cuna Apxumena 04.10.2025 https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEIIO. 29.09 - bubmmoreka [JOK

27 [ToctynarensHoe U BpaliareabHOe 04.10.2025 bubmmoreka [JOK
JIB>KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢

98 MOMEHT CHUJIEI OTHOCHTEILHO OCH 06.10- bubnunoreka LIOK
Bpaienus. [1neqo cubl 11.10.2025 https://m.edso00.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K 06.10 -

29 TBepromy Teiy. LlenTp TsokecTH Tena. 11.10.2025 Bbu6motreka [JOK
VYcoBus paBHOBECHS TBEPJIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunet paBHOBecuUs

30 Pemenwue 3amau o bubmorexa HOK

11.10.2025 https://m.edsoo.ru/dclcaac0
K 6 06.10 -

31 OHTpOJIbHAs paboTa Mo TeMe 11.10.202 bubnmnorexa [JOK
"Tunamuka. CtaTuka TBEpaoro tena" 10.2025 https://m.edso0.ru/9f5a574c
NMnynsc MaTepralbHONM TOYKH, 06.10 -

39 CHCTEMbl MaTepHaJIbHBIX ToueK. LleHTp 11.10.2025 bu6mmoteka [IOK
MacC CUCTEMbI MaTEPUAIbHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBH)KEHUU IIEHTPa Macc
NMnynsc cuitbl 1 13BMEHEHUE UMITYJIbCa 13.10- Bu6 110K

noImoTeKa

33 Tena. 3aKOH COXPAaHEHUS UMITYJIbCA. 18.10.2025

P Y https://m.edsoo.ru/13f0a221
PeakTuBHOE ABMKEHUE
MoMeHT uMITysibca MaTepUATBHON 13.10- bu6muoreka [JOK
34 18.10.2025

TOYKH. HpCJICTaBJIeHHe 0 COXpaHCHHUHN

https://m.edsoo.ru/d6532eb9
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MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX

MOJIAX
13.10- bubnunoreka LIOK
35 Pemenue 3anau
18.10.2025  https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MajOM U Ha KOHEYHOM 13.10-

36 nepemernieHnn. I'padguueckoe 18.10.2025 Bu6muotexa [JOK
MIpeICTaBICHUE PAOOThI CHITHI. https://m.eds00.ru/913974c7
MonHOCTh CHIIBI
Kunernueckas sneprust. Teopema 06 13.10-

N bubnuoreka [{OK
37 M3MCHCHMY KHHCTHYCCKOHN SHCPTUU 18.10.2025
. https://m.edsoo.ru/9a5e2e74
MAaTepHAIbHON TOUKHU
IloTeHnmansHbIe 1 HENOTEHIIMAIbHEIE 20.10- B OK
38 cwibl. [ToTeHIManbHAs SHEPTHS. 25.10.2025 uoymorexa 11
https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKopocTb
Tperbst KocMuyeckas ckopocThb. CBs3b 20.10-
paboThl HEMOTEHIIUATBHBIX CHJI C 25.10.2025
. bubnuoreka [{OK
39 W3MEHEHUEM MEXAHUYECKOU JHEPTUU
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUU
Yipyrue u Heynpyrue CTOJIKHOBEHHUS. 20.10 -
40 VYpaBuenue bepuynnu 11 uaeanbHon 25.10.2025 Bubnnorexa LIOK
pHY o https://m.edso0.ru/f30f43b6
KUJKOCTH

41 KonTponbHas padota no Teme "3akoHbI 20.10- bu6muoreka [JOK
COXPAaHEHHUs B MEXaHUKeE" 25.10.2025 https://m.edsoo.ru/474e7c4a
PasButne npeacrasieHuit o npupoje 20.10 - Bu6 OK

42 TernoTbl. OcHOBHBIE nosioxkeHust MKT. 25.10.2025 nbnmorexa [

https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHNE
43 Crpoenue ra3000pa3HbIX, )KUIKUX U 5.11- bubmuoteka [IOK
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TBEPABIX TEJI. XapaKTep IABUKEHUS U 08.11.2025 https://m.edso0.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHIl BEIIECTBA
Macca u pazmepbl MOJIEKYJT (ATOMOB). 5.11-
44 Konnqecho Bep ecTBa riIOC’E“OSIHHaSI) 08.11.2025 bubmaorexa LIOK
- ' o https://m.edso0.ru/c5b72ab7
ABoraapo

45 Temneparypa. TernoBoe paBHOBECHE. >-11- bubnmnoreka HOK
Tkana [enbcus 08.11.2025 https://m.edso0.ru/0070d493

46 Pemenue 3agau oo bubmorexa [IOK

s 08.11.2025 https://m.edsoo.ru/1531aba5

47 WneanpHbrii ra3. ['a30BbIe 3aKOHBI ool bubmorexa [IOK

s ' 08.11.2025 https://m.edsoo.ru/1deb2367

48 VYpasuenue Menaeneesa-Knanerpona. 10.11- bubnnorexa [JOK

Pemenue 3anau 15.11.2025 https://m.edso0.ru/8d12c328
10.11 -

49 AbcoutoTHas TeMnepaTtypa. 3aKoH bubmuoreka [IOK

JanbpToHa 15.11.2025 https://m.edsoo.ru/14e02d1f
10.11 -

50 N3omponeccel B Ua€aIbHOM Irase ¢ bubmmnoreka HOK
MMOCTOSSHHBIM KOJIMYECTBOM BEIIIECTBA 15.11.2025 https://m.eds00.ru/68878d51
I'paduueckoe npencrasieHue 10.11 -

51 M30MPOIIECCOB: U30TEPMA, U30X0pa 15.11.2025 bubmorexa LOK

pott ’ pMa, P, o https://m.eds00.ru/1344327b
nzobapa
10.11 -
but6mmorekxa [IOK
52 OcnoBHoe ypaBHenne MKT
HOBHOE YpaBHEHH 15.11.2025 https://m.edso0.ru/c8094721
17.11 -
b K
53 Pemenue 3amau 22.11.20258 nommorexa [O

https://m.edso0.ru/10265a05
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CBs3b a0CONIOTHOM TeMIepaTypbl 17.11-
TEPMOJIMHAMUYECKON CUCTEMBI CO 22.11.2025

54 CpeIHeH KHHETUYECKOM dHepruei https://m.edsoo.ru/c38af875
IIOCTYIATEIBHOTO TEIJIOBOIO
JBUKCHUSI €€ 4aCTHULL

55 OG6o0IIeHHE ¥ CHCTEMATH3AINS 3HAHUI ;Zﬁ ;025 bu6moreka [IOK
o teme "OcHosl MKT" o https://m.eds00.ru/09d12fd8

56 KonTponbhas padbota no teme Zﬁ ;025 Bbu6mmotreka [JOK
"OcnoBel MKT" B https://m.edsoo.ru/13adad59
TepMmoanHamMuyeckas cuctemMa. 17.11 -
3aaHue BHEMHUX ycinoBui juist T 22.11.2025
cUCTEeMbl. BHelIHNEe U BHYTpeHHME

S7 napametpsl. [lapamerpst T/ cuctembl E;ISSJ'I/I//IrzT:é(:o?rOu}; f8438a3
KaK CpeJHHE 3HauU€HUs BEJIUYUH,

OIMCHIBAIOUINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH. 24.11 -

58 CamonpousBoibHas penaxkcauust T 29.11.2025 Eggjﬁ&fgg)?ﬁgecﬁm
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mogaens ueanpHOro rasa B 24.11 -

59 TEPMOJMHAMHUKE. Y CIIOBUS 29.11.2025 bubmorexa LHOK
HPUMEHUMOCTH 3TOH MOJEN https://m.eds00.ru/29355001
VYpaBuenune MenaeneeBa-Knaneipona 2411 -

60 U BBIpQXXECHHE JUIsl BHYTPEHHEN 29.11.2025 bubnnorexa [JOK
— https://m.edsoo.ru/bal178do0
Bri % 24.11 -

61 paxkeHue JJis1 BHYTPEHHEN YHEPIrUU 7011 2025 bu6muoreka [IOK

OJHOATOMHOI'O HACAJIbHOI'O I'a3a.

https://m.edsoo.ru/acscacls
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KBa3zucraruueckue u HeCTaTUUCCKHE

MIPOLIECCHI
DnemeHTapHas pabora B 24.11 -

62 TepMoauHaMuKe. Beraucienne paboTsl 29.11.2025 bubnmnoreka HOK
o rpaduky mporecca Ha pV- https://m.eds00.ru/741d5738
auarpamMmme
Tennonepenada kak crnocod M3MEHEHUS 01.12- BuGmorexa LIOK

63 BHyTpeHHel sHeprun T]l cucremsr 6e3 06.12.2025 httos://m.edsoo.ru/3d734561
COBEpIIECHUs pabOThI
Konsek 01.12-

64 1Us1, TETJIONPOBOTHOCTb, 06.12.2025 bubnnorexa [JOK
W3IIy4eHUE e https://m.edsoo.ru/157b54cd
KonunuecTtBo TemnoTel. TennoéMKocTh 01.12-

65 Tena. Y aenbHas U MOJIsIpHAs 06.12.2025 bubnunoreka LIOK
TEIJIOEMKOCTH BelllecTBa. Y AebHas https://m.edsoo.ru/7ba67355
TEIIOTa CTOPaHuUs TOILITUBA

66 Pacuér xonmyecTBa TEMIOTHI IPU 8;12 ;025 bubmuoreka [IOK
Terioneperaye e https://m.edsoo.ru/1db5ad4e

67 [TonsiTue 06 anuabaTHOM Mpolecce. 8;1; ;OZS bubnnorexa [JOK
[TepBblii 3aKOH TEPMOAMHAMUKHA e https://m.edso0.ru/d8098824
KomnnuecTBo TemiaoTs U paboTa Kak

68 Mepbl U3MEHEHHsI BHYTPEHHEH YHEPTUU 08.12- brbmmorexa [TOK

13.12.2025  https://m.edsoo.ru/b047alcd
T cuctemsl
Bropoii 3akoH TepMOAUHAMUKH IS

69 PaBHOBECHBIX U HEPAaBHOBECHBIX 08.12 - bubmmorexa LIOK
nporeccoB. HeoOpatumocTth 13.12.2025  https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX TTPOIIECCOB

70 [IpuHUUMIBI AEMCTBUS TEMIOBBIX 08.12 - bubnmnoreka [JOK
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maruH. KITJT 13.12.2025  https://m.edso0.ru/2e945513
71 MaxkcumanbsHoe 3HaueHue KITM. T{uxn 08.12 - bubmuorexa [JOK
Kapno 13.12.2025 https://m.edsoo.ru/fe3857b9
72 Pemenue 3agau o Bubmaorexa ITOK
13.12.2025 https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIeKThI 15.12 -
73 HCIIOJIb30BaHUSI TETUIOBBIX JIBUTATEIICH. 20.12.2025 bubnuorexa [{OK
TenoBoe 3arpsi3HEHUE OKPYKaroLen https://m.edso0.ru/9867aaa7
Cpebl
74 Pemenue 3agau o buGnuorexa [IOK
20.12.2025 https://m.edsoo.ru/c8c70432
O0o001IeHNEe ¥ CHCTeMAaTU3alns 3HAHUN 15.12 - b LOK
noIMoTeKa
75 o Teme "Tepmoanuamuka. TemnoBbie 20.12.2025
epion https://m.eds00.ru/28d62b3f
MaIluHbI
76 AJMUHHUCTpPAaTUBHAs KOHTPOJIbHAS 15.12 - bubmuoteka [IOK
paborta 20.12.2025 https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. 15.12 - Bu6 110K
noIMoTeKa
77 Ucnapenue u kunenue. Y nenbHas 20.12.2025
P g https://m.eds00.ru/6f8e6777
TeII0Ta MapooOpa3oBaHUs
Hacelilennbie 1 HEHACHIIIEHHBIE MTAPHI. 22.12 -
KavecTBenHast 3aBUCUMOCTh 27.12.2025
IJIOTHOCTH Y JIABJICHUS HACHIIIIEHHOTO
bubnunorexa LIOK
78 rapa oT TeEMIIEpaTypbl, UX

HE3aBUCUMOCTH OT 00bhEMA
HACBIIICHHOI'O I1apa. 3aBUCHUMOCTh
TEMIICPATYPBI KUIICHUA OT AaBJICHUA B

https://m.edsoo.ru/f5¢17d02
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JKUIKOCTH

22.12 -

79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubnmnoreka HOK
OTHOCHTEJIbHAS BIaXKHOCTh 27.12.2025 https://m.edsoo.ru/30ebbb79
80 Pemrenue 3amau 2212” Bubmorexa IIOK
A 27.12.2025 https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue u 22.12 - Eubs LOK
HOJINOTEKA
81 amopdHBbIe Tejla. AHU30TPOIUS 27.12.2025
P ¢ P https://m.edso0.ru/20a88a03
CBOWCTB KPUCTAJLJIOB
[InaBneHue n KpUCTATUIU3ALIMSL. 22.12 - Eub OK
82 VYV nenpHas TEI0Ta IJIaBICHUS. 27.12.2025 ubmmorexa I
https://m.edso0.ru/6ee91e9f
Cybnumarnus
eopManuu TBEPAOTO TEIA.
83 l{[ag)rﬂE)KeHMe u C)KI;TI/IG Cnsur. Monayne 29.12 - Bubmorexa LIOK
- ABHL Hyu 30.12 2025 = https://m.edsoo.ru/dalaabl0
HOmnra. [Ipenen ynpyrux nedopmannii
TennoBoe paciIMpeHue KUIKOCTEN 1
84 TBEPIBIX TE€N. AHTaPMOHHU3M TEIUIOBBIX 29.12 - Bubmuorexa LIOK
PA L P 30.12 2025  https://m.edsoo.ru/7baSedf2
KOJIEOAaHMI YaCTHI] BELIECTBA
85 ITpeoOpa3oBanue sHEpruH B (ha30BBIX 12.01- bubmmnoreka HOK
rnepexonax 17.01.2026  https://m.edso0.ru/97a0672f
86 YpaBHeHME TEIUIOBOrO OajlaHca 2o Bubmaorexa IIOK
P 17.01.2026 https://m.edsoo.ru/ab1521fb
87 Pemenue 3agau o bubnnorexa [JOK
s 17.01.2026 https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE. 12.01- Bu6 OK
88 Kanunnsipuele sBnenus. JlaBnenue nop 17.01.2026 ubnmorexa I

HCKpHBJIeHHOﬁ IMOBEPXHOCTHIO

https://m.edsoo.ru/b42f1f97
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xunkoctu. Popmyna Jlammaca

O06o001meHre U cucTeMaTHU3alnsl 3HAHUI 12.01- b LOK
nOIMoTeKa

89 o TeMe "ArperaTHble COCTOSTHUS 17.01.2026

P " https://m.eds00.ru/0b52575¢
BemecTsa. Pa3oBble IIEPEXOIbI
KontposnbHas paboTa mo teme 19.01 - B 110K
nOIMoTEKa

90 "ArperaTHple COCTOSIHUSI BEIIECTBA. 24.01.2026

P " H https://m.edso0.ru/7dc2a739
®da3oBbIe MEPEXOIbI
DnekTpu3anus Tel U €€ MpOosIBICHUS. 19.01 -

01 DnexTpuueckuii 3apsia. JIBa Buaa 24.01.2026 bubmmoreka [JOK
3JIEKTPUYECKUX 3apsaoB. [IpoBoaHUKH, https://m.edsoo.ru/laff445f
JUAJIEKTPUKHU U MTOJYIPOBOIHUKHI
DneMeHTapHbIN AIEKTPUUYECKUI 3apsil. 19.01-

92 3aKOH COXPaHEHMS AIEKTPUUECKOTO 24.01.2026 buGnuorexa [IOK

P P o https://m.edsoo.ru/f49afd24
3apsga

93 B3anmoneiicteue 3apsanoB. Toueunsie 19.01- bubnnorexa [JOK
3apsnbl. 3akoH Kymona 24.01.2026 https://m.edso0.ru/445b7746

19.01 - bu6nmorexa LIOK

94 Pewrenue 3anau 24.01.2026 https://m.edsoo.ru/6b87ecba

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha 26.01 - bubnnorexa [JOK
JIEKTPUYECKUE 3aPsi bl 31.01.2026 https://m.edsoo.ru/05c6bfal
Hanps:k€HHOCTD 3JIEKTPUYECKOTO 26.01 -

9% nosist. [1poGuslit 3apsia. Jlunum 31.01.2026 Bubmoreka IJOK
HaNPSLDKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edso0.ru/3dac6957
OnHOpOAHOE AIEKTPUUECKOE T10JIE
IToTeHManTLHOCTh 26.01- bu6muorexa IIOK

97 31.01.2026

QJICKTPOCTATUYCCKOT'O ITOJIA. Pa3zHocTh

https://m.edso0.ru/80021447
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IMOTCHIMAJIOB U HAIIPAKCHUC

[TorenimanbHas HEPTUs 3apsa B 26.01-
98 aJIeKTpocTaTHUecKoM nose. [Torennuan 31.01.2026 Bubmmoreka HOK
P ' o https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
CBs3b HANPSHKEHHOCTH TIOJIS U 26.01- B 110K
noInoTeKa

99 A3HOCTH MOTEHIIUAJIOB IS 31.01.2026
P 5 A https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
IT 02.02. - 6

100 PUHLIUII CYNIEPIO3ULUU 07.02.2026 bubnuoreka [{OK
BJIEKTPUYECKUX MOJIeH e https://m.edsoo.ru/Ocfe4a6c

101 Pemenue 3amau e bubmmorexa [IOK

07.02.2026 https://m.eds00.ru/5a582263
I I 02.02. - 6

102 oJie ToueyHoro 3apsaa. [lone 07.02.2026 bubmuorexa LHOK
PaBHOMEPHO 3apsHKEHHON CephI e https://m.edsoo.ru/b297b5c3
ITone paBHOMEPHO 3aps’KEHHOTO 110 02.02. - Bu6 110K

nonroTeKa

103 00béMy mapa. [lone paBHOMEpHO 07.02.2026

y 13 p . p https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEUHOMU MIIOCKOCTH
IIpOBOIHMKY B 3IEKTPOCTATHUECKOM 02.02.~ bubmmnoreka HOK

104 07.02.2026 .

rosie. Y C10BU€ paBHOBECUS 3apsI0B https://m.edsoo.ru/32405eab
09.02 -

105 JIMDIIEKTPUKHY U TIOJIYIIPOBOJHUKH B bubmmnoreka [HOK
3JEKTPOCTATUYECKOM I10J1€ 14.02.2026 https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTh 09.02 -

106 KOHJIEHCAaTOpa. DIIEKTPOEMKOCTE 14.02.2026 bubnnorexa [JOK

pa. P o https://m.eds00.ru/845b4f73
IJIOCKOTO KOHAEHCAaTopa
[TapannensHoE coenMHEHNE 09.02 - bubmuorexa [IOK
107 14.02.2026

KOHJICHCATOPOB

https://m.edsoo.ru/d11e8ce?
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IlocaenoBaTenbHOE COeIUHCHUE

09.02 -

bubnunoreka LIOK

108
KOH/JIEHCAaTOPOB 14.02.2026 https://m.edso0.ru/1e992920
109 DHeprus 3apsH>KeHHOT0 KOHJIEHCAaTopa e bubmmorexa [JOK
privtsap A P 14.02.2026  ins://m.edsoo.ru/73a34f18
16.02 bu6nmoreka IIOK
110 Pemenue 3anay 21'02 5006  Nitps://m.edsoo.ru/5fb2ach5
R https://m.eds00.ru/27434040
111 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B 16.02 - bubmmorexa [JOK
OJIHOPOJTHOM 3JIEKTPUUECKOM TT0JIe 21.02.2026  https://m.edsoo0.ru/8341d6ac
16.02 -
112 Pewenue 3amau
21.02.2026
113 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI . bubnunoreka LIOK
1o Teme "DieKkTpuueckoe mnoie" 21.02.2026 https://m.eds00.ru/5752603f
16.02 -
114 KonTponbHas pabota no teme bubmmnoreka HOK
"JnexTpuueckoe mose" 21.02.2026 https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBINM TOK. Y ClIOBUS
115 CYILECTBOBAHMUS IIOCTOSIHHOTO 24.02- bubmorexa HOK
ym 28.02.2026 = https://m.edso00.ru/233311b5
AIEKTPUIECKOTO TOKA
24.02 - bubnuoreka [{OK
11 )4 .H
6 crownmkn Toka. Hanpsokerie u 3/1C 28.02.2026 = https://m.eds00.ru/0839a115
117 3akoH OMa 11 ydacTKa LEnu. 24.02 - bubmuoreka [IOK
DIIEKTPUYECKOE CONTPOTUBIICHUE 28.02.2026 https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS 24.02 -
118 OJTHOPOJIHOTO TMIPOBOJIHUKA OT €T0 28.02.2026 bu6muoteka [JOK

JJIMHBI U TIOIAaU IMMOIICPEYHOT O
CCUCHUA

https://m.edsoo.ru/95fcdf51
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YaenpHoe COIIPOTUBJICHHUEC BCUICCTBA.

24.02 -

bubnunoreka LIOK

119
Pemrenue 3amau 28.02.2026 https://m.edso00.ru/437f8300
120 [TocnenoBarenbHOE, MapAILIEIBHOE, 02.03- bub6nmmoreka [IOK
CMEILIAHHOE COECIMHEHNE MPOBOJHUKOB 07.03.2026 https://m.edso00.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX 02.03 - bubmnoreka [JOK
neneii. [lpaBuna Kupxroga 07.03.2026 https://m.eds00.ru/1794cf37
122 Pemenue 3agau e bubmorexa LIOK
s 07.03.2026 https://m.edso0.ru/3881b469
02.03 -
123 PaGora snekTpuyeckoro Toka. 3akoH bubmmoreka [JOK
Jxoyns —Jlenna 07.03.2026 https://m.edsoo.ru/a3605c5¢c
02.03 -
bubnunoreka LIOK
124 P
cliieHie safat 07.03.2026  pyips://m.edsoo.ru/6761bf0f
MOIIHOCTB 3JIEKTPUYECKOTO TOKA. 09.03 -
125 TennoBas MOIIHOCTH, BRIICIAEMAs Ha 14.03.2026 bubmotexa [JOK
- » BRUL o https://m.eds00.ru/99750a6f
pesucrope
09.03 -
bubnmorexa LIOK
126 P
CHICHAC sakad 14.03.2026 https://m.edsoo.ru/eb72fc24
09.03 -
127 O/1C 1 BHyTpeHHEE CONPOTUBIICHUE bubmuoreka [IOK
HCTOYHHKA TOKa 14.03.2026 https://m.edso0.ru/72d453af
. . 09.03 -
128 3akon OMa 115 OJTHOM (3aMKHYTOM ) bubnuotexa [JOK
AJIEKTPUYECKON LIETTH 14.03.2026 https://m.edsoo.ru/221f40fb
09.03 -
129 Pemenue 3amay bubmorexa LIOK

https://m.eds00.ru/3580b679
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14.03.2026

16.03 -

130 MOMHOCTh UCTOYHUKA TOKA bubmmorexa [IOK
B 21.03.2026 https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3ambikanmne o bubmorexa HOK
P 21.03.2026 https://m.eds00.ru/546f5632
K 16.03 - 6
132 OHJEHCATOP B LIENHU OCTOSIHHOIO 51.03.2026 bubnuorexa [{OK
TOKa o https://m.eds00.ru/35368f3e
133 Pemenwue 3amau g bubmorexa HOK
A 21.03.2026 https://m.edsoo.ru/4410cef0
134 Pemenne 3agau o teme "llocTosHHBIN 16.03 - bubmuoreka [IOK
ANEKTpUYECKUi TOK" 21.03.2026 https://m.edsoo.ru/a7340a29
135 Pemenue 3agau nmo teme "IlocTostHHBIN 23.03 - bubmmoteka IIOK
ANNEKTPUYECKUH TOK" 27.03.2026 https://m.eds00.ru/744261b8
136 Pemenue 3amau mo teme "IlocTosTHHBINM 23.03 - bubmuoreka [IOK
ANEKTPUYECKUH TOK" 27.03.2026 https://m.edsoo.ru/eb5d4687
O06001IeHre U cucTeMaTr3aIs 3HaHUA 23.03- G 1OK
nonImoTexa
137 1o Teme "TIoCTOSTHHBIN AIIEeKTPUISCKUi 27.03.2026
" P https://m.edsoo.ru/bfd7a050
TOK
K 6 23.03- Bu6 OK
138 OHTpOJIbHAs paboTa 1o TeMe 77 03,2006 nonmoreka L
"I[TOoCTOSTHHBIN 3JIEKTPUUYECKHUI TOK" e https://m.eds00.ru/1885ddf1
DnexTpuueckas IpoBOAUMOCTh 23.03 - Bu6 OK
139 Pa3IMYHBIX BEUIECTB. DIEKTPUUECKUM 27.03.2026 ubsmorexa 11

TOK B MCTaJlllax. CBerHPOBO)lI/IMOCTL

https://m.edsoo.ru/da794295
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DNEeKTPUUECKUH TOK B pacTBOpax U 06.04 -
140 acruiaBax 3JIeKTPOJIUTOB. 3aKOHbI 11.04.2026 bubmorexa LIOK
P P ' o https://m.eds00.ru/4b423491
Dapagest U1 SIEKTPOIU3a
141 DnekTpuyeckuil Tok B razax. [lmazma o bubmmorexa [JOK
P ' 11.04.2026 s //m.eds00.ru/92d92f76
142 JEKTPUUECKUN TOK B BAaKyyMe. 11.08.2006 nonmotexa L1
Bakyymnbie mpuOopbl " https://m.edsoo.ru/2E+160
9 d 06-04 - 6 K
143 JICKTPUYECKUHN TOK B 11.04.2026 bubnuoreka LHO
MOJIYITPOBOTHUKAX e https://m.edsoo.ru/ab61c660
144 [TonynpoBoIHUKOBBIE TPUOOPHI o oas bubmorexa LIOK
YHPOBOA PrbOP 11.04.2026  pitps:/jm.eds00.ru/83622200
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue cuiibl TOKa U HAIIPSKEHUSI
B LIENIU TIOCTOSIHHOT'O TOKa MPHU
MTOMOIIIH aHAJIOTOBBIX U LIU(PPOBBIX
145 nu3me HI-/IITCJ'IBHI:IX npudo IiB('?EIJ'II/I 13.04- brbmmorexa [IOK
" P PHbOP . 18.04.2026  https://m.eds00.ru/5643ea56
3HAaKOMCTBO C LU(POBOIA
nabopatopueit o ¢pusuke. [Ipumeps
n3MepeHus: GU3NUECKUX BEIIMUUH TIPU
MTOMOIIM KOMITBIOTEPHBIX JaTYMKOB"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
146 "N3y4yeHne HepaBHOMEPHOTO 13.04 - bubnuorexa [IOK
JIBWXEHUS C LENBIO ONIPEaEIICHUS 18.04.2026 @ https://m.edsoo.ru/f6292f5f
MTHOBEHHOM CKOpocTH"
147 OU3NYECKUH IPAKTUKYM I10 TEME 13.04 - bubmunorexa [IOK
"HM3MepeHne yCKopeHHus IIpH 18.04.2026  https://m.eds00.ru/6960b6ef
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148

MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBIDKECHHMH 110 HAKJIOHHOM IJIOCKOCTH"
niny "UccienoBanue 3aBUCUMOCTH
MyTH OT BPEMEHH TPHU
PaBHOYCKOPEHHOM JBH>KEHUN"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHune ycKopeHusi CBOOOHOTO
najgenus” win "M3ydenue 1BUKEHUS
Tesa, OpOIIEHHOTO0 TOPU30HTAIBHO"

13.04 -
18.04.2026

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

149

150

151

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Teja 110
OKPY>KHOCTH C IIOCTOSIHHOH 110 MOJYJIO
ckopocthio" win "HccnenoBanue
3aBHCUMOCTH NepHoAa oOpalieHus
KOHHUYECKOI0 MasiTHUKA OT €ro
napamerpos”

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIBI
IIPU JABMKEHUH OpycKa 10 HaKJIOHHOU
miockocty" wnn "lIpoBepka runoressl
0 HE3aBHCHUMOCTH BPEMEHHU JBUKECHHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3NYECKU IPAKTUKYM I10 TEME
"HccnengoBanue 3aBUCUMOCTH CUIT
YIOPYTOCTH, BOSHUKAIOUINX B MIPYKUHE
U PE3MHOBOM 00pasIe, OT X
nepopmarun" win "U3ydenue
JIBUKEHHSI CUCTEMBI TeJl, CBA3aHHbBIX

13.04 -
18.04.2026

20.04 -
25.04.2026

20.04 -
25.04.2026

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

bu6nmorexa LIOK
https://m.edsoo.ru/0b34db84

bubnunorexa LIOK
https://m.edsoo.ru/b55b81al
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HUTBIO, IIEPEKUHYTON Yepe3 JIETKUI
6110K"

152

153

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune kodhuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucumoct Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1o
HAaKJIOHHOH IJIOCKOCTH € MIEPEMEHHBIM
kod(pdurmeHTomM TpeHus" nIu
"N3yueHnue NBUKEHUS Ipy3a Ha Bally C
TpeHuem"

®u3nuecKuil NPAKTUKYM IO TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPJOTO TENA, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHIITEHOB U pacy€T CUII
ynpyrocta" wim "M3yuenune
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIIETO TUIONIAAb OMoph!"

20.04 -
25.04.2026

20.04 -
25.04.2026

bu6nunorexa LIOK
https://m.edsoo.ru/b83b1607

bubnuoreka [{OK
https://m.edsoo.ru/4a04f4f7

154

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HoMy nyTu" uin "M3mepenne
CHJIBI TSTH, CKOPOCTU MOJIEH
AIIEKTPOMOOHJISI ¥ MOIITHOCTH CHITBI
Taru" nin "CpaBHEHUE U3MEHEHMUSI
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nnu "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3auMozeicTBuu" wim "M3mepenne

20.04 -
25.04.2026

but6mmorekxa [IOK
https://m.edsoo.ru/856fh28e



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

KMHETUYECKON IHEPTUU Teja Mo
TOPMO3HOMY ITyTH"

155

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEHI0BaHO
UCIOJIb30BaHUE UG POBOI
naboparopun)" win "M3yueHue
HU30X0pHOro nporuecca" ninu "N3yuenune
n3obapHoro nporecca” uiu "IIpoBepka
ypaBHEHUs COCTOSAHUS"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue yaenbHou Temioémkoctu"”
unu "HccnenoBanue mpoiecca
OCTBIBaHUS BellecTBa' UM
"HUccienoBanue agnabaTHOro
nporiecca" uin "N3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIIEHUs KUAKocTen"

27.04-
30.04.2026

27.04-
30.04.2026

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

bubnuoreka [{OK
https://m.edsoo.ru/2f2faa61

157

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHue 3akoHOMEpHOCTEN
UCHIapeHUs KUAKOCTEN" Uiu
"N3mepenue yaenbHOM TEenI0ThI
miaByieHus apaa" win "M3ydyenue
CBOMCTB HACBIILIEHHBIX NAapOB" WU
"N3mepenne abCOTIOTHOMN BIAXKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHuun". smepenue

ko3¢ duLreHTa TOBEPXHOCTHOIO

27.04-
30.04.2026

but6mmorekxa [IOK
https://m.edsoo.ru/6b1a23b5



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

HaTAXKCHUA

158

159

DU3NYECKUI TPAKTUKYM I10 TEME
"HabumtoieHne mpeBpalieHust SHEPTUU
3apsKEHHOI0 KOHAEHCATOpa B IHEPIUIO
M3JIy4eHUs CBETOANO A" HIIH
"N3y4yeHue NpoTeKaHUs TOKa B LIETIH,
coJIepIKalllel KoHJIeHcaTop'" Wi
"Pacnipenenenue pasHOCTH
MTOTEHIIMAJIOB (HAMPSDKEHUS ) TIPU
MOCIIEI0BATEILHOM COCTUHEHUN
KOHJIEHCaTopoB"

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccaenqoBaHue CMEIIAHHOTO
COCAMHEHUS PE3UCTOPOB" MU
"U3mepeHue yaenbHoro
COIPOTHBIIEHUS IPOBOIHUKOB" WK
"HccnemoBalnue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakanuBaHus"

27.04-
30.04.2026

27.04-
30.04.2026

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

bubnuoreka [{OK
https://m.edsoo.ru/2b179d98

160

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaGmronenue snextponusa" uim
"N3mepenue 3apsiia 0THOBAJIEHTHOTO
nona" wiu "VccnenoBanue
3aBHUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEPATYphl" WiIN
"CHsiTHE BOJIBT-aMIIEPHON
XapakTEePUCTUKU auoaa”

04.05 -
08.05.2026

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

161

PeseprubIil ypok. O60061eHIE 1
cucreMaru3anuia 3HAHWUH 10 TEME

04.05 -
08.05.2026

bubmmoreka [IOK
https://m.edsoo.ru/ed017d93



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

"Kuuemaruka"

PesepBHbIil ypok. O60011IeHIE 1 04.05 -
162 CHCTEMATH3allMs 3HAHMH 110 TeME 08.05.2026 bubmaorexa LIOK
. . o https://m.eds00.ru/3149956b
JuHnamuka
PesepBHbIil ypok. O60011IeHIE 1 04.05 -
. bu6nmoreka [IOK
163 CUCTEMATH3AalNA 3HAHUH I10 TEME 08.05.2026
" " https://m.eds00.ru/0f9752ac
Craruka TBEpAOIo Tea
PesepBHbIil ypok. O000LICHHE 1 04.05—
P P . bubnnorexa [JOK

164 cUCTEMATHU3alUs 3HAHUH 10 TEME 08.05.2026

" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHCHUS B MEXaHUKE
PesepBHeIil ypok. O000IICHHE 1

165 CHCTEMAaTH3alMs 3HAHMH 110 TeME 12.05- bubnunoreka LIOK
"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON 16.05.2026  https://m.edsoo.ru/de148976
Teopun"

PesepBHeIil ypok. O000IICHHE 1

166 CHCTEMaTHU3allus 3HAaHUH 110 TeMe 12.05- bubmmoteka IIOK
"TepmoanHamuka. TernnoBbie 16.05.2026  https://m.edsoo.ru/Obcc77cl
MaIIuHbBI"

PesepBubIiil ypok. O6006111eHIE 1 12.05-

167 CHCTEMAaTH3alis 3HaHUN 110 TEME 16.05.2026 bu6nmorexa LIOK
"ArperatHpie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3zoBbIe IEpexoab"

PesepBHelIit ypok. O60011eHNE 1 12.05-
168 CHCTEMATH3alMs 3HAHUI 110 TEME 16.05.2026 Bubmnorexa HOK
. | o https://m.edsoo.ru/f2381c0c
DJIEKTPUYECKOE T10JIE
PesepBHrIit ypok. O6001IeHNHE 1
5 18.05 - bu6nunorexa LIOK
169 CHCTEMAaTH3allMs 3HAHHI 110 TeME
23.05.2026  https://m.edsoo.ru/3cae6dal

"TIoCTOSHHBIN IEKTPUUECKUI TOK"



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
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https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1

PesepBHelil ypok. O000IICHHE 1

170 CHUCTEMAaTH3AalN 3HAHUH I10 TEME 1 15.05- bubmorexa [IOK
. = | 23.05.2026 = https://m.edsoo.ru/cc7681d4
Toku B pa3IuvHBIX cpeax
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/cc7681d4

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
B3auMopeiicTBuE NOCTOSHHBIX
1 MarHuTOB U MPOBOJIHUKOB C TOKOM 1 01.05- bubmmorexa [JOK
poBOA ’ 06.09.2025  https://m.eds00.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BexTop MarHuTHO UH 17078
2 [Tpun pI/Il'I CyIepro3u Ii[IZK IVLIIal“HI/ITHBIX 1 01.05- bubmorexa LIOK
p uH ynep H . 06.09.2025 | https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MaruauTtHoe 1nosje NpoBOJHUKA C 1 01.09- Bbu6motreka [JOK
TokoM. OnbIT Dpcrena 06.09.2025  https://m.edso0.ru/d35d5262
4 Cwita Amriepa, e€ HampaBJICHUE U 1 01.09- bubnnorexa [JOK
MOJ1yJIb 06.09.2025  https://m.edso0.ru/26d9c5ba
5 Pemenue 3amau 1 01.09- bubmuoreka [IOK
a 06.09.2025  https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 08.09- bubmuoreka [IOK
DeKTpOU3MEpUTEIbHbBIE TPHOOPHI 13.09.2025  https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBU2KEHUE 3apsKEHHOU 1 08.09- bubmmnoreka HOK
YaCTHULbI B OTHOPOJHOM MarHUTHOM 13.09.2025  https://m.edsoo.ru/c97afaal
nosie
3 PellIenie 314 1 08.09- bubnuotexa [JOK
a 13.09.2025  https://m.edsoo.ru/504e98c7
08.09- but6mmoreka [IOK
9 PaGora cunel Jlopeniia 1
PEHI 13.09.2025 https://m.edsoo.ru/d518bedb



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

10 p 08.09- bubnuorexa [JOK
CLICHHE 3a/1a1 13.09.2025  https://m.edso0.ru/93617bd9
M e € B BEIeCTBE.
11 (DarHI/ITHO HOJIe B BeIeCTs 15.09 - bubnunoreka LIOK
CPPOMATHCTHKH, apa- 1 20.09.2025  https://m.eds00.ru/30ff9608
MaMarHeTUKHA
OcHo € CBOMCTBA

12 HOBHBIC CBOH TBH 15.09 - bubnuorexa [JOK
(beppovarneruko. Iipnvencrue 20.09.2025  https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoB

13 Pemenue 3agau mo reme "MarautHoe 15.09 - bubmuoreka [{OK
mmone" 20.09.2025 @ https://m.edsoo.ru/5b55c¢307

14 Permenue 3agaud mo reMe "MargautHoe 15.09 — bubnunoreka LIOK
mose" 20.09.2025 @ https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM 15.09 -

15 BIcHH I P . 90.09.2025 bubnunoreka LIOK
HHAYKIGH, ZIOTOK BEKTOpa MArHUTHON T https://m.edsoo.ru/b3efalcl
UHIYKIUH

22.09- bubmmnoreka HOK

16 OIC nunyKum 27.09.2025  https://m.edsoo.ru/48150bd8

17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH 22.09 - bubmuoreka [IOK
®dapanes 27.09.2025 https://m.edsoo.ru/a6dec188

18 Buxpesoe anexrpuueckoe nose. Toku 22.09 - bubmuoreka [IOK
dyko 27.03.2025 https://m.edsoo.ru/15abe140

22.09 -

19 OJ1C MHAYKIMY B ABUKYIIUXCS bubmmoreka [JOK
MPOBOJHUKAX 27.09.2025 https://m.edso0.ru/0235cc02

20 p 22.09~ bu6muorexa IIOK

CHICHHE 3a/1a1 27.09.2025 https://m.edsoo.ru/4dfda618

21 [Tpasuiio Jlenna 22.09- bu6muoreka [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
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https://m.edsoo.ru/4dfda618

27.09.2025 https://m.edsoo.ru/bbc22726
NunyktuBHOCTh. Karymika 22.09 -
99 WHIYKTUBHOCTH B 1IN ITOCTOSTHHOTO 27.09.2025 bub6nmoreka [IOK
ToKa. SIBnenue camonnaykuuu. I1C https://m.edsoo.ru/621eae9d
CaMOUHTyKITUT
93 AJIMUHUCTpAaTUBHASA KOHTPOJIbHAS 29.09- bub6nmoreka [IOK
pabora 04.10.2025 https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO NOJIsL KaTYILIKH C 29.09 - bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe 04.10.2025 https://m.edsoo.ru/b3cOad11
25 Pemenne 3amau o buGnuorexa [IOK
04102025 htps://m.edsoo.ru/88769d2b
26 O06o001IeHe U CUCTEMaTH3als 29.09- bubmuoreka [IOK
3HAHUH 10 TeMe "DIeKTpoaruHaMuKa" 04.10.2025 https://m.edsoo.ru/76484025
97 KonrponbHas pabora no reme 29.09 - bubmuoreka [IOK
"OnekTpoaguHaMuka" 04.10.2025 https://m.edsoo.ru/8ae09b98
Koneb6arenbnas cucrema. CBOOOIHBIE 06.10 - Eubs 10K
HOIHNOTEKA
28 konebanus. 'apMoOHHYECKHE 11.10.2025
p https://m.edsoo.ru/7¢c1db385
KoJIeOaHHs
29 KunemaTtnueckoe U JMHaAMHUYECKOE 06.10- bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI 11.10.2025 https://m.edsoo0.ru/87ce9498
DHepreTudeckoe onrucanue. BeiBos 06.10 -
30 JTUHAMHUYECKOTO OITHCAHUS 11.10.2025 bubmmoreka [JOK

TapMOHHMYECKHUX KOJICOaHUH U3 UX
SHEPreTUYECKOTO U KHHEMaTUYECKOTO

https://m.edsoo.ru/e3c99692



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
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OIIMCaHusA

06.10 -

31 Ammuiutyna u ¢aza xonedanuit bubmorexa LOK
e 11.10.2025 https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJieOaHUH. 06.10 -
[Tepnon ManmbIx CBOOOIHBIX 11.10.2025
32 Ko1e0aHuii MaTEMaTHYECKOTO Bubmorexa IIOK
https://m.edso0.ru/e0399319
MasiTHUKa. [leproa cBOOOTHBIX
KoJIeO0aHUH MPY>KUHHOTO MasiTHAKA
33 3aryxaromue KojaedaHusl. 13.10- bubnuorexa [IOK
Boinyxxnennsie konebanus. Pesonanc 18.10.2025 https://m.edsoo.ru/72e93d09
34 ABTOKOIEOAHUS 0 Bubmzorexa IOK
18.10.2025 https://m.edsoo.ru/6add2644
13.10— bubnunoreka LIOK
35 Pemienue 3anau X 8‘ 10,2025 https://m.edsoo.ru/addeec71
o https://m.eds00.ru/756123c5
VYpoxk-koHpepennus "MexaHnueckue 13.10-
36 K0Je0aHus B MY3bIKAJIbHBIX 18.10.2025 bubnnorexa [JOK
3’3 o https://m.edso0.ru/8ef587be
HHCTPYMEHTAX
O0001IeHNE U CHCTEMATH3AIINS 13.10 - G LOK
HOIHOoTEKA
37 3HAHUU 110 TeMe "MexaHn4ecKue 18.10.2025
" https://m.edsoo.ru/eb84182f
KoaeOaHus
38 DNEeKTPOMAarHUTHBIE KOJICOaHMUSI. 20.10~ bubnuotexa [JOK
KonebarenbHbIil KOHTYD 25.10.2025 https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTATYIBI 20.10-
. bubnuorexa [JOK
39 3apsiaa KOHJIEHCATopa ¢ aMILTUTYI0N 25.10.2025

CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYpPC

https://m.edsoo.ru/093f9afl
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3aKOH COXpaHEHMsI SHEPTUU B

20.10 -

bubnunoreka LIOK

40
HJeaTbHOM KO0JIeOaTEIbHOM KOHTYPE 25.10.2025 https://m.edsoo.ru/d1e2d543
3aryxarlue 3JIeKTPOMAarHUTHbIE 20.10-
41 KoneOanus. BeIHYKIEHHbIE 25.10.2025 Bubmmoreka HOK
- DRI i https://m.eds00.ru/5e668619
AIIEKTPOMATrHUTHBIC KOJICOaHUs
ITepemennsiit Tok. Peaucrop u 20.10 -
42 KOH/JICHCATOP B LIETH MIEPEMEHHOT0 25.10.2025 Bubmaorexa ITOK
P P o https://m.eds00.ru/84836152
TOKa
43 Karymika nHIyKTUBHOCTH B LIETIH >-11- bubnuorexa [IOK
MIEPEMEHHOTO TOKa 08.11.2025 https://m.edsoo.ru/cfa307af
44 3akoH OMa JJis 3JIeKTPUYECKOM Lenu >11- bubmmoreka [JOK
MIEPEMEHHOTO TOKa 08.11.2025 https://m.edso0.ru/8bae38e6
MoniHoCTh EPEMEHHOI0 TOKA. 5.11- Eub 10K
nonImoTexa
45 AMIUTUTYIHOE U JEHCTBYIOIIEEe 08.11.2025
e A yrom https://m.edsoo.ru/lcac6c4c
3HAUEHUE CUJIBI TOKA M HAMIPSHKCHUS
46 Pe3oHaHC B 25IeKTpUYECKOH TIeTH ol bubmorexa [JOK
P t 08.11.2025 https://m.edsoo.ru/087506df
47 Pemenue 3amau ool bubnmorexa [JOK
08.11.2025 https://m.edso0o.ru/a16836a4
WneanbHbIiA TpanchopmaTop. 10.11 -
48 I1 OI/ISBO,Z[CTBI(:: ne(be;[)aqa I/Ip 15.11.2025 bubmmorexa LIOK
P > 1IEP » o https://m.edso0.ru/f97418ae
noTpebiieHne NEKTPUIECKONH IHEPTHH
DKOJIOTUYECKUE PUCKHU ITPH 10.11 - But6 OK
49 MIPONU3BOJICTBE DIECKTPOIHEPTHH. 15.11.2025 nosmmorexa 11

Kynbrypa ucnonszoBaHus

https://m.edsoo.ru/a6f74d93
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ANEKTPOIHEPIUU B OBCEIHEBHOMN

KU3HU
50 Pemenue 3amau 110 bubmmorexa [JOK
A 15.11.2025 https://m.edsoo.ru/ee6677ed
51 Pemenue 3anau 110 bubmmorexa [JOK
A 15.11.2025 https://m.edsoo.ru/7cab59f8
O06o01IeHre U cucTeMaTr3aIus 10.11-
52 3HaHHII;I 1o TeMe "DJeKT OMI;FHI/ITHLIe 15.11.2025 bubmmorexa [JOK
| P o https://m.eds00.ru/401024a9
KoJieOaHus
53 MexaHudecKue BOJIHEI. 17.11- bubnunoreka LIOK
XapakTepuCTUKU MEXAaHUYECKUX BOJIH 22.11.20258 https://m.edso0.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH i bubmmorexa [JOK
22.11.2025 https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTepUCTUKH 3BYKa s bubmorexa HOK
YK. AGpaKtep K 22.11.2025 https://m.edso00.ru/138b6f09
17.11 -
56 WNudpa3Byk u ynbrpas3syk. [llymoBoe bubmmnoreka HOK
3arpsAI3HEHUE OKPYXKAIOLEH CpeIbl 22.11.2025 https://m.eds00.ru/7380038f
57 Pemenue 3anau iy brbmmorexa [IOK
A 22.11.2025 https://m.edsoo.ru/cfd918bf
24.11 -
58 DJIEKTPOMAarHUTHBIE BOJIHBI. bubnuotexa [JOK
N3nydeHne 3J1eKTpOMarHuTHBIX BOJTH 29.11.2025 https://m.edsoo.ru/714e5db1
24.11 -
DHeprus 31eKTPOMarHUTHBIX BOJIH. Bbubmuoteka [IOK
59 29.11.2025

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

https://m.edso0.ru/d01b818c
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[ITxana 37EKTPOMArHUTHBIX BOJIH. 24.11 - Bu6 LIOK
nonIoTexa

60 [IpuMeHeHne 3JIeKTPOMarHUTHBIX 29.11.2025

P P https://m.edsoo.ru/49be1fe
BOJIH B TEXHUKE U OBITY
[IpuHLHMIIB paIUOCBA3U U 2411 -

61 TeJaeBUIcHUs. Panonokanus. 29.11.2025 bubnuorexa [{OK
DNIEKTPOMarHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpPY’KaroIlleH cpebl

62 KonTtponpsHast pabora o Teme 24.11 - bubnuoreka [IOK
"Konebanus u BOIHBI" 29.11.2025 https://m.edso0o.ru/4f7985a0

o 01.12 -

63 Caer. 3aKOH NPSMOIMHENHOTO bubnnoreka [JOK
pacnpocTpaHeHus CBETa 06.12.2025 https://m.eds00.ru/f9566406
Penrenue 3a1a4 Ha IpuMEHEHUE 01.12 - Bu6 OK

64 3aKOHa IMPSAMOJIMHEHHOTO 06.12.2025 nbmmorexa I

https://m.edsoo.ru/ea32d455
pacupocTpaHEHus CBETa

65 OTtpaxenue ceta. [lmockoe 3epkaino. 01.12- bubmuoreka [IOK
Cdepuyeckoe 3epkaio 06.12.2025 https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U 01.12-

OTHOCHUTEIIbHBIN IMOKa3aTeNb 06.12.2025
66 npenomiieHus. [lomHOE BHyTpEeHHEE bubmmorexa [OK
i . yip https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3ana4y Ha IpUMEHEHKE 01.12 -
67 3aKOHOB OTPaX€HUS U IIPETOMIICHUS 06.12.2025 bubnnorexa [JOK
P P o https://m.eds00.ru/49d830a9
CBeTa
Xonx nyudeit B mpusmMe. Jucnepcus
y4 Pu A Y 08.12 - bubmuorexa [JOK

68 cBeta. CJIOKHBIN cOocTaB OEJIOTo CBETA.

13.12.2025  https://m.edsoo.ru/d8elc3be

[BeT
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69 JIunzbl. @OKyCHOE pacCTOSIHUE U 08.12 - bubnmoreka [JOK
onTHYecKas Cuiia JIMH3EI 13.12.2025 | https://m.eds00.ru/60441359
20 [MocTpoenne nzo0pakeHuii B TMH3AX U 08.12 - bubmunoreka [JOK
HUX CUCTEMaX. YBEIMUYEHUE JINH3EI 13.12.2025 | https://m.edsoo.ru/bb53b1d5
Pentenue 3amaud Ha IIOCTPOECHUE 08.12 - B 110K
noInoreKa
71 0 SHUI e 13.12.2025
H3ODPBRCHHH, HOTYHACMBIX € https://m.edso0.ru/5a868f09
[IOMOIIBIO JIAH3
712 I'ma3 kak onrryeckas cucreMa e Bubmiorexa HOK
13.12.2025 https://m.edsoo.ru/ecd480a2
Pemenne 3anau. IIpeneinst 15.12 -
73 OPUMEHUMOCTHU I'€OMETPHUUECKON 20.12.2025 Bubmmorexa OK
p p o https://m.edso00.ru/cd174a10
ONTHUKHU
74 CKOpoCTb CBETA U METO/IBI €€ 1512~ bubnnorexa [JOK
U3MEPEHUS 20.12.2025 https://m.edsoo.ru/f32aab06
75 Hucnepcus cBera o bubmotexa [JOK
p 20.12.2025 https://m.edsoo.ru/lel6cc6e
76 Wutepdepenuus ceta e bubmorexa LOK
pPepert 20.12.2025 https://m.edsoo.ru/5fc0c638
KorepenTHble HCTOUHUKH. Y CIOBUSA 15.12 - Eubs 110K
noInoTEKA
77 HaOJIFOJEHNSI MAKCUMYMOB U 20.12.2025
a ™ https://m.edsoo.ru/c6416d48
MHUHUMYMOB
78 Pemenue 3amau oo bubmorexa [JOK
s 27.12.2025 https://m.edsoo.ru/3061de2b
22.12 -
) b K
79 [Tpumenenue unTepdepeHu 27.12.2025 nommorexa [O

https://m.edso0.ru/668edbc8
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2212 -

bubnunoreka LIOK

80
Jludppaxuus csera 27.12.2025  hos:/im.edsoo.ru/12ed04b5
. 22.12 -

81 Judpakumonnas pemeérka. Y cioBue bubnuoreka [JOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB 27.12.2025 https://m.edsoo.ru/f998d964

82 Pemenue 3amau oo bubmorexa LOK

A 27.12.2025 https://m.edsoo.ru/d58c411a

83 [TonepeyHOCTH CBETOBBIX BOJIH. 29.12 - bubmmoreka [JOK
[Tonsipuzanus cBera 30.12 2025  https://m.edsoo.ru/e9890fe9

84 Pemenue 3agau 29.12 - bubnnorexa [JOK

A 30.12 2025  https://m.edso00.ru/c56¢8158

85 CBeTOBBIE SIBJIICHUS B IIPUPOIE 12.01- bubmorexa HOK

pHpoa 17.01.2026 | https://m.edso0.ru/0b36363d

86 O06o0011eHre U cucTeMaTu3alus 12.01~- bubmmoreka [JOK

3HaHui# 1Mo Teme "OnTuka" 17.01.2026 https://m.edsoo.ru/8a14748b
12.01 -

87 KonTponbHas pabora no teme bubmmnoreka HOK
«OnTHkay» 17.01.2026 https://m.edso0.ru/82315dd4
I'panuIBl MPUMEHUMOCTH 12.01-

88 KJIACCUYECKON MEXaHUKH. 3aKOHBI 17.01.2026 bubnuoreka [{OK
ANEKTPOANHAMUKH U TIPUHIUIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIBLHOCTH

89 [TocTynaTel cienuaibHOU TEOPUH 12.01- bubnunorexa LIOK
OTHOCHUTEJIBHOCTH 17.01.2026 https://m.edsoo.ru/c56f05ch
[IpocTpaHcTBEHHO-BpEMEHHOM 19.01 - Eubs OK

90 unTepsan. [IpeoOpazoBanus JlopeHia. 24.01.2026 nosmoteka I

VYcnoBue NpUYUHHOCTH.

https://m.edso0.ru/d83742bb
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OTHOCUTEIBHOCTH OJJTHOBPEMEHHOCTH.
3amesIeHne BpEeMEHH B COKpaIlleHNe
JUIMHBI

01 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN 19.01- bubmmoreka [JOK
YaCTHUIIBI 24.01.2026 https://m.edsoo.ru/853a64fc
CB3b MaccChl C SHEPTUEH U 19.01- Eu 1IOK

HOJIMOTEKA
2 %1 . 24.01.2026

9 UMITyJTECOM PENISTUBHCTCKON YaCTHUIIBI https://m.edsoo.ru/b6258ffa
DHeprust MoKos

93 PaBHOBeCHOE TEIUIOBOE U3IyUEHUE o bubmorexa LIOK

i 24.01.2026 https://m.edsoo.ru/f54035a5

94 3akoH cMenieHus Buna o bubmorexa HOK

m 24.01.2026 https://m.edsoo.ru/1c5ff752
26.01 -

95 I'mnoresa M. Ilinanka o kBaHTax. bubnunoreka LIOK
DoToHEI 31.01.2026 https://m.edsoo.ru/a5ffa218

96 DHeprusi 1 UMITYIIbC POTOHA o bubmmorexa LIOK

P y 31.01.2026 https://m.edsoo.ru/7fh307ec
26.01 -

97 ®otoadp¢ext. OnbiTo A. T bubmuoreka [IOK
CroneroBa. 3akoHbl poTorPdexTa 31.01.2026 https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151 26.01 - BuG 110K

HOJIMOTEKA

98 'K " 31.01.2026
porosdexra. "Kpacuas rpasmua https://m.edso0.ru/01ef4556
doroaddexra

99 Hasnenue ceera. Ompite I1. H. 26.01 - bubauroreka ITOK
Jlebenena 31.01.2026 https://m.edso0.ru/64b4f966

100 BostHOBBIE CBOIICTBA YaCTHIL 02.02. - bubmuoreka [JOK
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07.02.2026 https://m.edsoo.ru/f59cfcec
Bosnbl ne bpoins. JnuHa BoaHbI e 02.02. - Eubs 1IOK
HOIHNOTEKA
7 07.02.2026

101 bpoitis 1 pasmepbl 06J1avcm https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIMH JIBUKYIICHCS YaCTHIIBI

102 KopnyckyIsipHO-BOJIHOBOH Ayaanu3M e Bubmorexa OK

PHyCxyIip Y 07.02.2026 https://m.edsoo.ru/8ccab62a
02.02. -

103 Judpakius >7eKTpOHOB Ha Bbu6motreka [JOK
KpHCTauiax 07.02.2026 https://m.edsoo.ru/30dbal8c
Crienuduika n3MepeHuii B MUKPOMHPE. 02.02. -

104 COOTHOIIIEHUS HEOIPEAEIEHHOCTEN 07.02.2026 Bubmorexa HOK

N ped o https://m.eds00.ru/65783dec
['eitzenbepra
09.02 —
bubmuoreka [IOK
1 P
05 CICHNE rpadUHECKuX sa1a1 14.02.2026 https://m.edsoo.ru/e70195bd
106 Pemenune pacuéTHbIX 3ama4 o0 Bubmorexa LIOK
P A 14.02.2026 https://m.edsoo.ru/ee9b3182
KonTposabHas pabora o Temam: 09.02 - G 1OK
noInoTEKa
107 " TO", "K - 14.02.2026
OCHOBHVC ", "()pl'IyCKyJ'ISIpHO https://m.edsoo.ru/c3de891a
BOJIHOBOI! JTyaliu3m
OMnBITHI IO UCCIIEIOBAHUIO CTPOEHUS 09.02 - Bu6 110K
noInoTEKA

108 T 14.02.2026
aroma. LUIARETapHast MoJeb aToMa https://m.edsoo.ru/312b750a
Pezepdopna

09.02 —
bubnmnorexa LIOK
1 IT b
09 OCTYTIATRI bOpa 14.02.2026 https://m.edsoo.ru/404dfa9a

110 Buas ciektpoB. CriekTp ypoBHE# 16.02 - bubnmnorexa [JOK

JHEPIrUM aToMa BOIOpOoaa 21.02.2026  https://m.edsoo.ru/cf74blla
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111 CrioHTaHHOE U BBIHYKJIEHHOE 16.02 - Bu6muotexa [JOK
U3JIy4eHHUE CBETa 21.02.2026 = https://m.edso0.ru/f945d85¢c

112 Masep 16.02 - bubnuorexa [{OK

21.02.2026  https://m.edsoo.ru/2288a0c4
Hyxnonnas moxens saapa 16.02 -

113 I'eiizen6epra-MBanenko. 3apsn u 21.02.2026 Bu6muotexa [JOK
MacCOBO€ YUCIIO siapa. M30Tombl. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTH
3aKOH paIM0aKTUBHOTO pacnaja. 16.02 -

CBoiicTBa HOHU3U ero 21.02.2026
114 U3JIy4CHHUS. BJII/I?[HpI/}IZO B bubmorexa LIOK
https://m.edsoo.ru/aab98bef
pPaauoOaKTUBHOCTU HA KUBBIE
opranusmsl. Jlosumerpus
DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
S nepHblie peakuuu. AnepHbie
115 peaKpTopm.pHp06JIeMbI yI;IpaBJ'ISIGMOFO 24.02- brbmmorexa LTOK
28.02.2026 = https://m.edsoo.ru/ff1758d0
TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThl PA3BUTHS
AJIEPHOMN DHEPrEeTUKH
MerTobl perucTpanuu u
WCCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHII.
DyH/IaMEHTAJIbHbIE B3aUMO/ICUCTBUSI.
bapuoHnbl, ME30HBI U JIENTOHBI.
116 [IpencraBnenue o CtangapTHOU 24.02- bubnnorexa [JOK
28.02.2026  https://m.edsoo.ru/1ac08a5h

Mozenu. KBapk-TiitooHHast MOJIENb
anpoHoB. PuU3MKa 3a peAeIamMmu
CranmaptHoit monenu. Témuast
MaTtepus U TéMHas sHeprus. EnnHcTBO
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¢du3nvecKkoil KapTHHBI MUpa

117 AJIMHHUCTpaTHUBHAsI KOHTPOJIbHAS paboTa 24.02 - bub6nmoreka [IOK
B popmare EI'D 28.02.2026 https://m.edsoo.ru/c026fd37
) 24.02 —

118 Tarnbl pa3BUTHUS ACTPOHOMMUH. 78.02.2026 bubnmnoreka HOK
3HaYeHHUE ACTPOHOMUH e https://m.edsoo.ru/ad73e145
[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS 24.02 -
00BSACHEHUS PUPOJIBI KOCMUYECKHIX 28.02.2026 bubmmoreka [JOK

119
00BbEeKTOB. METO/IbI aCTPOHOMHYECKHUX https://m.edso00.ru/39c44028
HUCCIEeN0BAaHUN
CoBpeMeHHbIE ONITUYECKUE 02.03 - Eus LOK

HOJIMoTEKA
120 TEJNECKOIIEI, PAAHOTEIECKOIIBI 07.03.2026
- pall ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHMS
Bup 38é3mH0T0 HeOa. Co3Be3aus, 02.03 -
121 SIpKHE 3BE3JIBI, INIAHETHI, MX BUIHUMOC 07.03.2026 Bubmorexa IIOK
p AL ’ A o https://m.edso0.ru/aac588eb
IBIDKEHUE
Comnneunas cuctema. CoJHIIE. 02.03 - B LIOK
HOJIMOTEKA
122 ConHeyHast akTUBHOCTE. MCTOYHHUK 07.03.2026
. https://m.edsoo.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE31bI, NX OCHOBHEIE 02.03 — i HOK
HOJIMOTEKA
123 XapaKTepuCcTHKH. J[marpamma 07.03.2026
" Parcep . Jharp " https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIacC — CBETUMOCTD
124 3Be3bI TIIaBHOM ITOCJIEA0BATEIHFHOCTH S bubmmorexa TIOK
a a 07.03.2026 https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 . 09.03 -
125 CoBpeMeHHBIE MPEICTABICHUS O 14.03.2026 bub6muoreka [IOK

MIPOUCX 0K ICHUH U dBOJonnK CoJHIa
U 3BE311. DTanbl )KU3HU 3BE3

https://m.edsoo.ru/d09da494
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Muneunsiii [1yte — Hama ['anakruxa. 09.03 - BuGmorexa IOK
126 Tunel ranaktuk. YEpHBIE ABIPHI B 14.03.2026 httos://m.edsoo.ru/7cd10a0a
AIpax TajJaKTUK
Bcenennas. Paciupenue BeeneHHOM. 09.03 - BuGmorexa LIOK
127 3akon Xab6mna. Teopus bomnbmioro 14.03.2026 httos://im.edsoo.ru/3dbdfod2
B3pbIBA. PeIMKTOBOE H3ITy4eHUE
128 Macmrabnas ctpykrypa Beenennoil. Szgi ;026 bubnmnoreka HOK
Meraranaktuka R https://m.edsoo.ru/ce234633
129 Hepewménnsie npo0ieMbl aCTPOHOMHUU Szgz 2026 bubmmorexa LIOK
e https://m.edsoo.ru/d37d9ffe
®u3NUeCcKuil TPAKTUKYM I10 TEME 16.03 -
"UccneqoBanue MarHUTHOTO MOJIS 21.03.2026
MOCTOSIHHBIX MAarHUTOB" MJIN
130 "UccnenoBaHue CBOMCTB bubmuoreka [IOK
(beppoMarHeTHKoB" UIU https://m.edsoo.ru/67361aef
"HUccnenoBanue 1eHCTBUS
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"
Du3nUeCcKul IPAKTUKYM I10 TEME 16.03 -
"N3mepenue cuinsl AMiepa" wim 21.03.2026
131 "N3y4yeHne 3aBUCUMOCTH CHJIBI bubmuoreka [IOK
AmMriepa OT cuJibl TOKa" WU https://m.edsoo.ru/fcae91e9
"OnpeneneHne MarHUTHOW MHAYKIIUN
Ha OCHOBE M3MepeHus cuibl Ammnepa”
Pu3NYecKuil TPAKTUKYM 110 TEME 16.03 -
132 "HcenenoBaHe SBIeHHs 2103.2026 https://m.edso0.ru/c36658da

AJIEKTPOMArHUTHOW WHIYKITAN'" WA
"OnpeneneHre HHIYKIIMI BUXPEBOTO
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MAardauTHOTO moJis"

133

134

135

136

137

138

139

DuU3nYeCKUi MPAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS
camounaykiun" win "COopka Moenu
JIEKTPOMAarHUTHOTO reHepaTopa”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3mepenue neproa CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U TIPY>KUHHOTO
MasITHUKOB"

Ou3nyecKkuil MPakTUKYM 0 TEME
"IIpeoOpazoBaHue SHEPTUU B
NPY>KUHHOM MasiTHUKE"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue NepeMEeHHOTO TOKa
gyepe3 Moce0BaTeIbHO COSTMHEHHBIC
KOHJIEHCATOp, KaTyUIKy U pe3uctop"”
wim "HccnenoBanue paboThl
HCTOYHUKOB CBETA B LU
MEPEMEHHOT0 TOKa"

Du3NYeCKU IPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

Du3NYeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns npeaoMIIeHUs]
crexna" win "l[lonydenue
nU300pa’keHHs B CUCTEME U3 TNIOCKOTO
3epKayia v JUH3HI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH

16.03 -
21.03.2026

16.03 -
21.03.2026

23.03 -
27.03.2026

23.03 -
27.03.2026

23.03 -
27.03.2026

23.03 -
27.03.2026

23.03 -

bub6nmoreka [IOK
https://m.edsoo.ru/b8fb6391

bu6nmoreka IIOK
https://m.edso0.ru/5d159d35

bubnuoreka [{OK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bu6nmorexa LIOK
https://m.edsoo.ru/b100661a

but6mmorekxa [IOK
https://m.edsoo.ru/42569eal

but6mmoreka [IOK
https://m.edsoo.ru/b879fb3f
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(OKYCHOTO pacCTOSIHHSI OT BEIIIECTBA
(Ha mpuUMepe KUAKUX JIMH3)" WiIn
"N3mepenune GoKyCHOTO pacCTOSHUS
paccenBarouUX JUH3"

27.03.2026

140

Pu3N4eCKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakmuu,
uHTEp(EpEeHIINH U MOJIAPU3ALUU
ceera"

06.04 -
11.04.2026

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

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENSITUBUCTCKUX YacTull (110
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1¢)"

06.04 -
11.04.2026

bubnunoreka LIOK
https://m.eds00.ru/63756¢c47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHo# [lnanka Ha
ocHOBe uccienoBanus Gorordpdexra"
un "HccnegoBanue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

06.04 -
11.04.2026

bu6mmoreka IIOK
https://m.edsoo.ru/eb916f82

143

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue cnekTpa
pa3pexEeHHOTr0 aTOMAPHOT0 BOAOPOAA
U U3MepeHue noctosiHHoi Pundepra”

06.04 -
11.04.2026

bubmmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue pagnoakTUBHOTO
¢doHa ¢ ucoab30BaHUEM J103UMeTpa”
win "U3ydenue norsiouieHus o6era-
4acTULl AIFOMUHHEM"

06.04 -
11.04.2026

but6mmorekxa [IOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM 110 TEME

13.04 -

but6mmoreka [IOK



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e

"HaGmoneuus 38E34H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN JUTSI OTIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOro MnoJymapus u
spkue 3BE3a61" unu "Habmoienus B
teneckorn JIyHbl, IJIaHeT, TYMaHHOCTE!
1 3BE3IHBIX CKOILJIEHHUH"

18.04.2026

https://m.edso0.ru/1072021e

146

O06o00mIeHne U cuCTeMaTH3aIHs
3Hanuil. Postb GU3uKK 1 acCTpOHOMUH B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JEATEIIBHOCTH YEJI0OBEKA

13.04 -
18.04.2026

bubnuoreka [{OK
https://m.edsoo.ru/ad6ddeed

147

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Posb u MecTo ¢pu3uku u
aCTPOHOMHUH B COBPEMEHHOW HAay4YHOU
KapTHHE MHUpa

13.04 -
18.04.2026

bu6nmorexa LIOK
https://m.edsoo.ru/18f19f7c

148

O06o0011eHNEe U cUCTeMaTH3aIHs
3HaHui. Ponb pusnueckoil Teopuu B
(bopMUPOBaHNUHU MIPEJICTABICHUN O
(bu3nyecKoil KapTuHE MHpa, MECTO
buznyecKoil KapTUHBI MUpa B 0011IEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEICTABICHUN O IPUPOAE

13.04 -
18.04.2026

bu6nmorexa LIOK
https://m.edsoo.ru/e7d400f4

149

O00011eHNe U CUCTEMATU3ALIS
3HaHui 1o teme "Kunemaruka"

13.04 -
18.04.2026

but6mmoreka [IOK
https://m.edsoo.ru/b032fc4b



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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O00011eHUE U CUCTEMATU3ALMS

20.04 -

bubnunoreka LIOK

150

sHagui o teMe "Kunematuka" 25.04.2026 https://m.edsoo.ru/4e31b507
20.04 —

151 O06o001IeHre U CUCTEMaTH3aIUs bubmuorexa [IOK
3HaHu# 1o teme "JluHamuka" 25.04.2026 https://m.edsoo.ru/2dfbafc5
O000111eHNE U CUCTEMATU3 AL 20.04 — Eubs 1IOK

HOIMoTeEKa
152 3gaHui 1o teme "CraTuka TBEPAOro 25.04.2026
" pA https://m.edsoo0.ru/3cca482e
Tena
O000I11IeHNE U CUCTEMATU3AIUS
153 3HAHUHU 10 TeMeE "3aKOHBI COXPAHEHHUS 20.04- Bubmiorexa OK
| p 25.04.2026  https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHHE U cCUCTEMATU3ALMS
154 3HaHHII;I o teme "OCHOBBI ' 20.04 - buGnuorexa [IOK
. | 25.04.2026  https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETUYECKOH TEOPUH
O00011IeHNE U CUCTEMATHU3AIU
155 3HaHui no teme "TepMoIMHAMUKA 27.04- bubmorexa HOK
P A ’ 30.04.2026 = https://m.edsoo0.ru/c63f7¢c10
TemnmoBble MalIUHbI
O00011eHNEe U CUCTEMATU3ALIS

156 3HaHU# 10 TeMe "ArperaTHbie 27.04- bubnnorexa [JOK
cocTosSHUS BentecTBa. Pa3oBLbIe 30.04.2026 = https://m.edsoo.ru/1d36b5b1
nepexonr"

O000I1IIeHNE U CUCTEMATHU3AIHS
157 3HAHMI TT0 TeMe "DIIeKTPUIECKOe 27.04- bubnmorexa [JOK
.\ P 30.04.2026  https://m.edsoo.ru/3bf0def9
oJie
O000IIIeHNE U CUCTEMATU3ALHS
158 3HaHu# 1o Teme "I1oCTOSIHHBII 27.04- bubnnorexa [JOK
. | 30.04.2026  https://m.eds00.ru/71453ee6
AIIEKTPUYECKUI TOK
159 O000I1IIeHNE U CUCTEMATHU3ALHS 27.04- bu6nunorexa LIOK



https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
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3HaHUM 110 TeMe "TOoKU B pa3IUMyHBIX 30.04.2026  https://m.edso0.ru/3d40077a
cpenax"

160 O06o001IeHre U CUCTEMaTH3als 04.05 - bubmuorexa [JOK
3HaHui 1o TeMe "MaruutHoe noJje" 08.05.2026  https://m.edsoo.ru/3b4c06ae
PesepBHbIil ypok. O0001ICHHE U

161 CHCTEMATHU3aIUs 3HAHUH 10 TEME 04.05- bubnnorexa LHOK
. 1 | 08.05.2026 | https://m.edsoo.ru/053e2248

DJIeKTPOMArHUTHAS WHTYKIIHSI
Pesepsuslii ypok. O6001mieHe 1 04.05 -

162 CI/ICTEM&TI/ISZP WS 3HAHHUH 110 TeEME 08.05.2026 bubmorexa [IOK

° B . s https://m.eds00.ru/d6310bfd
MexaHndeckue KoieOauus
PesepBueiil ypok. O000IEHE U 04.05 -

163 CI/ICTEM&TI/I?;ZII;I/I?[ 3HAHWH 110 TEME 08.05.2026 buGnuorexa [IOK

. | o https://m.edsoo.ru/5e2bb83d
DJIeKTPOMAarHUTHBIC KOJICOaHMS
PesepBHeIit ypok. O000IICHHE 1 04.05 -

164 cHUCTEMaTH3aIus 3HAaHUH 110 TeMe 08.05.2026 bubnnorexa [JOK
"MexaHn4yecKue 1 3JeKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

PesepBHbIil ypok. O000IIEHNE U

165 CI/ICTEMaTI/BZp WSl 3HaHUU 110 TeMe 12.05- bubnnorexa [JOK

. . 1 16.05.2026  https://m.edsoo.ru/52ad1603
Omruka
PesepBHbIil ypok. O000IIEHNE U

166 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME 12.05- bubnnorexa [JOK

. | 16.05.2026  https://m.edsoo.ru/5beclc65
OcnoBel CTO
PesepsHslii ypok. O6001meHE U 12.05-
167 CI/ICTIe)MaTmZp W 3HAHUH 10 TEME 16.05.2026 bubmmorexa TIOK
. B . | o https://m.edso0.ru/f7c59d38
KopnyckymnsipHO-BOTHOBOU Ayanu3m
Pe3sepBHbIii ypok. O000IICHUE 1 12.05- bubnunoteka [JOK
168 16.05.2026

cucTeMaTu3anusa 3HAHUM 110 TEME

https://m.edsoo.ru/1f511654
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"®duzuka aroma"

169

170

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMAaTH3aIMsI 3HAHWH 110 TeMe
"®u3nKa aTOMHOTO sApa U
3JIEeMEHTapHbBIX YacTul"
PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMaTH3alMsl 3HaHHUH 110 TeMe
"JneMeHTHl acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

18.05 -
23.05.2026

15.05 -
23.05.2026

bub6nmoreka [IOK
https://m.edsoo.ru/905c5ce0

bu6nmorexa [IOK
https://m.edsoo.ru/2bffb94c
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

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

10.2

Y4uTBIBaTh TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, abCOIIOTHO TBEPIOE
TEJIO, UICAIBHBIN Ta3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN JIEKTPUUYECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacnio3naBate ¢usnveckue sBiIeHUs (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JIBUKCHHE, CBOOOJHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TN, U3MEHEHHEe o0bEMa Ten
OpY HarpeBaHMM (OXJIQXKJEHHM), TEIJOBOE paBHOBECHE, MCIApEHHUE,
KOHJCHCALlUs, IUIaBJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIaXKHOCTh BO31yXa,
MOBBILICHHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUS ra3a B M30IpoLieccax; 3JIEKTpU3aLus Tell,
B3aWMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUUYECKOE IBM)KEHUE, UCIONb3Ysl (PU3NUYECKUE BEITHMUUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHuyeckas paboTa, MeXaHWYeckas MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAaKTOBAaTh (M3MYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, MX
0003HaYeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
($u3UUECcKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHI

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBICHUSA,
UCIONB3YS (M3HUECKHUEe BETUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYECKas SHEPTUs Xa0THYECKOTO JIBUKECHHS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KO3(QQHUIUEHT MOJE3HOrO JACHCTBHA
TEIUIOBOTO JBHUTATENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJB3YEMBIX BEIMYMH, UX OOO3HAYCHMS W €AMHHUIIBI, HAXOIUThH
(dopMyInbl, CBS3bIBAIOIINE MAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYUHAM

10.6

OnucelBaTh  M3YYEHHBIE  DJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3MUECKUE BETUUYMHBI:




10.7

ANEKTPUYECKUN 3apsill, DJEKTPUUECKOE TI0Jie, HANpsLKEHHOCTh OIS,
MOTEHIIMaN, Pa3HOCTh MMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuit CMBICI HCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOM IHEPIrHH, 3aKOH COXPaHCHHUS
UMIyJbCa, TMPUHIMI  CYNEPHO3UIUM CUJI, TPHUHIUII PaBHOIPABUSI
MHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KMHETUUYECKYI0 TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
MEPBbI 3aKOH TEPMOJIMHAMHKH; 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIENOBAHUIO (M3MUECKUX SIBICHUNH U
MponecCoOB C UCIOJB30BAHUEM ITPSAMBIX 1 KOCBCHHBIX H3M€p€HPII>i; IIpHu 5TOM
dbopmynupoBath npobiemMy (3a1ady) U TUIOTE3y Y4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH  MEXAY (PU3UYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpPOBATh  pPE3YyNbTAaThl  TOMYyYEHHOW  3aBUCHUMOCTH
(GU3NMYECKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N1e€JaTh BBIBOIBI I10
pe3ynbpTaTam MCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEIECHUN UCCICTOBAHHUHI B
pamMkKax  y4eOHOTO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOH AESITENbHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemarp pacué€THble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUECKUE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

10.14

Pemars KaueCTBEHHBIC 3a/1auH: BBICTPauBaTh JIOTUYECKH
HEMPOTHUBOPEUUBYIO IIETIOYKY pACCYXKIECHHM C OMOpON Ha U3YYCHHBIE




3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-IeCKI/Ie SABJICHUA

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM UM HAy4yHO-TIONYJSpPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJTY4aEMYI0 HH(GOPMAIHIO

10.16

10.17

10.18

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

M cronp30BaTh TEOPETUYECKHUE 3HAHUS 10 (DU3HMKE B MMOBCEIHEBHOW KH3HU
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ MpuOOpaMH H
TEXHUYECKUMHU YCTPOWCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJFOJICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTtare B rpymme C BBIMOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NUYECKHX MOJEIeH:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsj, sJepHas MOJENb aroMa, HYKJIOHHAas
MoO/JIeJIb aTOMHOTO sI/Ipa NP pelIeHNH (PU3NIECKHUX 3a]1a4

11.3

Pacno3naBath (uznueckue sBIeHUs (MPOLEeCcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKM M KBAaHTOBOM (DM3HMKHU: DJIEKTpUYEcKas
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NEHCTBUS
TOKa, B3aUMOJIEHCTBUE MarHUTOB, 3JIEKTPOMarHUTHAs MHAYKLHUS, AeHCTBHE
MarHUTHOIO IOJSl Ha MPOBOJAHMK C TOKOM W JBWXKYIIUICS 3apsn,
3IIEKTPOMarHUTHbIE KoJIe0aHus u BOJIHBHI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXeHHE, TMpesloMIeHue, HHTepdepeHuus,
TUQpakus U MOJIIpU3alus CBETa, AUCIEPCUs CBETa, (OTOIICKTPUUESCKUN
apdekr (PporodrddexT), cBeTOBOE NaBICHNUE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHAs




PaANOaKTUBHOCTh

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3JIMYHBIX Cpea) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HANPsIKEHNUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmepa, cwia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MarHUTHOTO ITOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3apsia W cuja
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOSHHE W ONTHUYECKas Ccuja JIMH3BI; TMpPU ONHUCAHUHU
IMMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘{CCKI/Iﬁ CMBICJI HCIIOJIB3YCMBIX BCIWYHUH, HUX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIb3Ys
bu3HYeCcCKre BETUYNHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrUs M HMITYJIbC (POTOHA, MEpHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fAJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYI0 BEITUYHMHY C
OPYTMMH BETUYMHAMU, BEIUYUCISTH 3HAU€HHE (PU3NYECKOM BETUYHHBI

11.6

11.7

11.8

AHanu3upoBarh (PU3NUECKHE MPOILIECCHI U SBICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W MPUHOMIBL 3akoH OMa, 3aKOHBI TIOCIEI0BaTENbHOIO U
HapajyIeIbHOTO COEAMHEHUS NIPOBOJHUKOB, 3aKoH Jlxxoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OiHmreitHa a0 QoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YKcia, MOCTyNaTel bopa, 3aKOH pajgnoOaKTHBHOIO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXX€HHWE M ycjoBHsl  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

OnpenensiTh HampaBlIeHHE BEKTOpa WHAYKIIMM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmyaupoBath IpobieMy (3a1ady) U THIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
U GOpPMYJIHPOBATH BHIBOJIBI

11.10

OcyiecTBIATh MpsIMbIE M KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh




MU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3ybTaThl TOJIYYCHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath npaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICTIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIIC/IOBATEIILCKOW  H
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB )51
1ab0paTopHOTO 000PYIOBaAHUS

Pemate pacuérHple 3a7aud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCJIOBUS
3aa4M BBIOUPATh (PU3UUECKYI0 MOJEINb, BBIACTATh (DU3HMUECKUE BETUYHHBI
U (QopMyIbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAWTH PACU€Thl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PU3UIECKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUMUBYHO LCIIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISPHOU
uH(pOpMallUK, TOJTYYEHHOH W3 pa3IUYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MTOJIYIaeMyI0 HHPOPMAITHIO

OOBSCHATh TPUHIMIMBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoanTE MpUMeEpHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
uist  obecriedyeHust 0e30macHOCTU TMpu  oOpallleHuu C npudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, IUISI COXPAaHEHUS 30POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMOBE/ICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B Tpymie C BBIIOJHEHWEM pPa3UYHBIX COIHMAIBHBIX pOJIEH,
MJIaHUPOBATh PabOTy TPYMIIBI, PAMOHATBHO PACIPENCTATh 00I3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHUMBATb BKJIaJ KaXJ0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenrta
U TEOpUM B IIPOlLlECC€ TO3HAHUA IPUPOABIL.
DKCIepuMEHT B (pu3uke

1.2

MonenupoBanue ¢usudeckux  SABICHHUN u
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TEOpuU. ['paHuMLIBI TPUMEHHMOCTH
¢usznueckux 3aKoHOB. [IpUHIMI COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.11

#H#HPart##KITHEMATHUKA
Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepemerienne, CckoOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeleHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBrKeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOPOCTH, YCKOPEHMS, NYTH U IEepeMEIIeHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

2.15

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENHHAs CKOpOCTh. [lepuon u
yactoTa. [{eHTpocTpeMHUTEIbHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJaun

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOILIEHUS MEXITY




2.2

2.3

MIyTSIMH, IIPOVICHHBIMHU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
apuKa B BSI3KOW XHIKOCTU. M3yueHne ABMKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca Tema. Cuia. HpI/IHI_II/IH CYNEpIo3nu CuJl

2.2.3

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa /U1 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocmuueckasi CKopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUSI TIPU JBIKEHUH Tea
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCoO

TexHuueckue YCTpOﬁCTBaI OAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMIKEHUS
Opycka 10 HAaKJIOHHOM IJIOCKOCTH TMOJ AeHCTBHEM
HECKOJBKUX CHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NpYXKUHE W PE3UHOBOM 00pasiie, OT BEIIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

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

Nmmynse MaTepUalIbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHabHBIX TOUYEK. IMIyJIbC CHITBI M H3MEHEHUE
UMITyJIbCa Tea
932 3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe

IBIDKEHHE

2.3.3

Pabora cuiier




2.34

MOoOIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepualbHOH  TOUYKH.
TeopeMao KMHETUYECKOW SHEPIUHU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3emuan

HOTCHHH&J’IBHHC N HCIIOTCHUHWAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunM CHUCTCMbI TCII. 3aKkoH
COXpaHCHHUA MeXaHUYeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBS3u
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIECHCTBHS
YacTHUL BeNleCTBa
Monenu cTpoeHHsl ra3oB, XMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

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

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"azoBbIe 3akOHBI. M301poniecchl B neanbHOM rase ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHUYeCKUE YCTPONCTBA: TEPMOMETP, OapoMeTp

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

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoguHamuyeckas cucTeMa. Buytpennss
SHEPTUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

KomnyecTBO TEmJIOTHI H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunsr TEIUIONEePEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Tena.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLECCaM.
I'padmueckas uHTepnperanus paboThl raza

3.25

Tenmosrie MAaIlIUHBI. [TpuHIUTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi JHEpruu B
TEIJIOBBIX MamuHax. Koadduiuent mone3noro
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akoH TepmoguHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpHUpoAe. TelioBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOTIEMBI TEIIJIOIHEPTETUKH

TexHuueckue ycTpoicTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotTel. V3mepeHue yAenbHOI
TEIJIOEMKOCTH

3.3

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

331

3.3.2

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlMA. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'IBHaSI TCIIJIOTA Hap006pa30BaHH${.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcComoTHAs ¥ OTHOCUTEINIbHAS BIIAXKHOCTh BO3/TyXa.
Haceliensslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesla. AHM30TPONUS CBOMCTB KpUCTa/IOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InaBieHne M KpucCTauIM3anusa. Y AeiabHAsl TEIIOTa

3.34
riasienus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOrO OaaHca
TexHuuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU MOJTYUCHHS
COBpPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. WM3mepeHue BIAKHOCTH
BO3/yXa
4 OJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jlsa
BH/JIA SJICKTPUYCCKHX 3apsIOB
41.2 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aumopeiictBue 3apsaaoB. 3akoH Kynona
DJeKTpUUYECKOe Toue. Hanpsoxk€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHnum cymnepno3uuu.
JluHuy HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pa6ora cui AJIEKTPOCTATUYECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIMAIIOB
41 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJie. JuanexkTpuyeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCATOpa. OHEPrus 3apsyKEHHOTO
KOHJICHCATOpa
TexHUUYeCKHE YCTpOMCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETD, ANEKTPOCTATUYECKAS 3aIuTa,
3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTHrieCKHe paboTHL. N3mepenune
AIEKTPOEMKOCTH KOHJEHCATOpa
##Par###IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIIECTBOBaHHS MOCTOSTHHOTO
4.2.1 aneKTprudeckoro Toka. Mcrounnku toka. Cuiia Toxa.
4.2 ITocTosiHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ygacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE

COIIPOTHUBJICHUEC BEIICCTBA




4.2.4

HOCJICIIOB&TGJIBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

PabGora snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenua

MontHoCTb SJICKTPHUYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3akoH OmMma TUTSt MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi rernu. Kopotkoe 3amMbIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb ~ COINPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

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

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoiicTBa P-N
nepexoja. [lomynpoBogHKOBBIE TPUOOPHI

4211

DNeKTpUUECKUM TOK B JNEKTPOJINTAX.
DNEeKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIH3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  THUIBI
CaMOCTOATENIBLHOTO pa3psana. Monuus. [1nazma

TexHu4eckue yCTpONCTBA: aMIIEpMETpP, BOJBTMETP,
peocTar, MCTOYHUKU TOKA, JJIEKTPOHArpPEBATECIIbHBIC
npuOopHI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETpP CONPOTUBJIEHUS, BAKYyMHBIH JHOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIyIIPOBOJTHUKOBBIN TNOJI, TAJIbBAHUKA

4.2.14

11 KJIACC

Kon
pasnena
4

Koanposepsiemoro

3JIEMEHTA

[TpakTnyeckue paboThl. M3ydeHue CMeEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOUHMKA TOKa W €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

IIpoBepsieMble 3JIeMEHTHI COEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

##HPar#H#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIA




IlocTossHHEIE MAarHuThbl. B3aumonelictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHMTHONM MHAYKIIUH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOMR
e UHIyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUA TOJSl JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHHKA, KATYIIKH C
TokoM. OmeiTr  Opcrena.  BaumopeiictBue
MPOBOJTHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJIb M HalPaBJICHUE
Cuna Jlopenua, e€ Monaylb W HampaBIcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noJje. Pabota cunisl Jlopenia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykouu. 3aKOH  AJIEKTPOMAarHUTHOU
o uaaykin Papajes
Buxpesoe snexrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 MPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATElIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenna
4311 NunykTtuBHOCTh. fIBieHne camowHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIEeKTpOMarHUTHOE T0JIe
TexHUYecKrne yCTpONCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AIEKTPOMATrHUTBI, 3JIEKTPOABUTATENL, YCKOPUTEIIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckre paboThl. M3ydeHHe MarHUTHOTO
MOJIsL KaTyIIKu ¢ TokoM. MccnenoBaHue aeicTBUS
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosauune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
###Part#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBOOOMHBIE KOJeOaHUS.
5.1 5.1.1 [Mapmonnueckne konebanus. Ilepwon, dacrora,
aMIIuTya u (asza KoneOaHuit
5.1.2 IIpy>xvHHBIN MasgsTHUK. MaTeMaTU4eCKUN MassTHUK




5.2

5.1.3

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnyeckoen  AMHAMUYECKOE  ONMCAHUE
K0J1€0aTEeIbHOTO ABM)KEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
konebanusax. CB3b  aMIUIUTYABl  KoJeOaHHiA
MCXOJIHOW BEJWYHMHBI C aMIUIMTYJIAaMH KOJIeOaHHH
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
Koyie0aTebHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMHU u AIIEKTPOMarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHECPIrun B nacajibHOM
K0JIe0aTeIbHOM KOHTYpE

BoiHyX/1€HHbBIE MEXaHUYECKHE KOJIeOaHusL.
Pe3onanc. Pe3oHancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMAarHUTHBIE KOJIeOaHMS.

[lepemennblit Tok. CUHYCOMIAIBHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh MEPEMEHHOTO TOKA. AMIUIUTYHOE U
JICHCTBYIOIIEE 3HAYECHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepada U
noTpedIeHne JIEKTPUYECKOU JHEPIHUH.
OKOJIOTUYECKHE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B MOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

TexHnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesad

IIpakTrueckue paboThI. Hccnenosanne
3aBHCUMOCTH ME€PHO/Ia MaJlbIX KoJieOaHUil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrnpocTpaHEHHS. [Tepuon. CxopocTh
pacrpocTpaHeHHs U JyIMHa BOJIHBL. [lonepeunbie u
MMPpOAOJBbHBIC BOJIHBL
599 ###Par###  Unatepdepenmus u  audpaxus

MEXaHUYCCKHUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTa
toHa. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUSL HM3JIYy4EHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE,
IIPEIOMIICHUE, HOJISIpA3aLUs, TuQpakuus,
untepdpepeniys. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[[Ikana »MEeKTPOMArHUTHBIX BOJH. lIpumeHenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpunIMIIBI paguoCBsI3u u TEJIEBUACHUS.

Panuonokamnus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpPYXKAaroIIel cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAWArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TEJIEBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par###OIITUKA

[IpsimMonMHEHOE  paclpocTpaHEHHE CBeTa B
ogHOpoHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUS CBETa.
[TocTpoenne n300pakeHHi B IUIOCKOM 3epKalie

5.3.3

5.34

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YroJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBeta. ClnoxHBIN cocTaB 0€I10ro cBeTa.

[BeT

5.3.6

Cobuparolue U pacceuBaroliye JUH3bL. ToOHKas
nuH3a. DOKYCHOE pacCTOSHHUE U ONTHUYECKas CHJIa
ToHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. Gopmyna
TOHKOM JIMH3EL. YBEIMUCHHUE, JaBaeMOE JTNH301

5.3.7

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKHU

5.3.8

Wutepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
VYcenosus HaOIr01eHUS MaKCUMYMOB 51
MUHHMYMOB B HMHTEPQEpPEHIIMOHHON KapTUHE OT
JIBYX CHH()a3HBIX KOT€PEHTHBIX HICTOUHUKOB




Hudpakuust cBera. udpakumonHas peméeTka.
YcnoBue HaOMIOCHNS TIABHBIX MAaKCHMYMOB ITPH

°3.9 NaJeHud  MOHOXPOMAaTHMYEeCKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAss OIITHKa,
TUu(dPaKIUOHHAS PEIIETKA, TIOJSPOUT
[Ipaktnueckue pabotel. M3MmepeHue mnoka3aTens
5312 MIPETOMIICHUS. UccnenoBanue CBOIICTB

n300pakeHUi B auH3ax. HaOmroneHnue mucnepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJIS CKOPOCTHM CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHWHIITEITHA

6.2

6.3

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'ICHI/IC BPEMCHHU U COKpAIICHUC OJIMHBI

3Hepr W U UMITYJIBC CBO60ﬂHOfI HaCTHUIIBI

6.4

CBs3p  Macchl € DHEpruel W UMIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUsi MOKOsi CBOOOJHOMI
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OITTUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPruum
¢doToHa ¢ ero 4acToToW. DHEpPruss U HMIIYIIbC
dboToHa

OTtxkpeiTHE U UccnenoBanue Gotodrpdexta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHenue OiHmTeitHa a8 QoTodddekra.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Hasnenue ceera. OnbitTe! [1.H. JIeGeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

Texanyeckue YCTPOMCTBA: (hOTORIIEeMEHT,
dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

1.2

CTPOEHUME ATOMA

721

Mopenb aroma Tomcona. OnbiTel Pezepdopnaa mo
HCCJIEI0BAHUIO CTpOeHUs aTtoMa. [Tnanerapnas
MOJIeJIb aToMa




71.2.2

IToctynarel bopa. HM3nyuenue u moryonieHue
(GbOTOHOB TpU MEpexoAe aromMa C OJHOTO YPOBHSA
SHepruuM Ha napyrou. Buaer cnektpoB. Crekrtp
YpOBHEH 3HEPrUU aToMa BOAOPOIa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. Bonnbl ne bpois.
KopmyckynsapHo-BonHOBOH nyanmu3m. Judpaxius
3JIEKTPOHOB HA KpHUCTAIIIaX

724

7.2.5

CnonTanHoe u BBIHYKACHHOC HU3JTyUYCHHUC.
YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHU4YecKne yCTpOMCTBA: CIEKTPAJIbHbIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS U pETHCTpALNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
U3Ny4deHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe TpoTOHAa M HeWTpoHa. HykinoHHas
Mozenb siapa I'eitzenOepra — HMBanenko. 3apsn
anpa. Maccooe uncio sapa. M3oTomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBII W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBs3M HYKJIOHOB B spe. SnepHbIe CUITBL.
Jedext macchl siapa

SAnepHble peakuuu. JleleHHE U CUHTE3 sSIEp

7.3.7

7.3.8

7.3.9

AnepHbli  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGrieMbl U MEepPCHEKTUBBI SACPHON IHEPrETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

OnemeHTapHbple 4yacTHLbl. OTKpBITHE IO3UTPOHA.
@dyHaaMeHTaIbHbIE B3aUMOJEHCTBUS
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6omba

7.3.10

[Ipaktuueckue pabotel. MccnemoBanme TpPEKOB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipKkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC JBUKXCHUC

8.2

8.3

Conneunas cuctema. [lmaHeTsl 3eMHON TpyYIIIbI.
[InaHeThI-TUTaHTBl U UX CIYTHUKHU, KApJIUKOBHIC
riaHeTsl. Manbie Tena CoTHEUHOU CUCTEMBbI

Comnnne, ¢orochepa um armochepa. ConHeunas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aUMOCBs3b. /lnarpaMmma «CneKkTpajbHbIA KJIacC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
[IOCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3 ] IJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BuyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHbBIE MPEJICTABICHUS O MPOUCXOKICHUHI
u 3Bororuu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunsnii Ilyte — Hama ['anaktuka. CrupasnbHast
cTpykTypa ['anakTuku, pacnpeneneHue 3BE3 1, ra3a
u ek, llonmoxxenne u apmwxenune ConHLAa B
INanaktuke. [1nockas u chepuueckas MoACUCTEMBI
l"amakTkn

8.8

8.9

8.10

Tunel ramaktuk. PaguoramakTuky M KBas3aphbl.
YEpHble ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paamnyc
Bcenennont, teopuss bosbuioro B3peiBa. Monemnb
«ropsuek Beenennoii». PenukroBoe usirydeHue

MacurrabHas CTPYKTypa Bcenennoin.
MeraranakTuka. Hepeménneie pob6IeMBbl
aCTPOHOMHUH



IMPOBEPSIEMBIE 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 00pa30BaTe/IbHON MPOrpamMMbl CpeIHEero 001ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3HYSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

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

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

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
ANEKTPOAUHAMUKH, KBAaHTOBOM (DM3MKHU AJi aHaiu3a M OObSICHEHUS
SIBJIGHU MHUKpPOMHpA, MaKpoOMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOIuUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB;, aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl,  HMCMOJb3Yysl  OCHOBHBIE  TIOJIOKEHUS, 3aKOHBl U

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 33aJaHHOW (U3MUYECKON MOENbI0: Ha OCHOBaHUH
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAJIM3UPOBATh pE3yJIbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolMe MPUMEHEHHsS 3HAHUN U3
pPa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TaKKe WHTETpaIuu
3HaHUM W3 JPYyTUX [PEIMETOB ECTECTBEHHOHAy4YHOI'O IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXJACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SIBIICHUS




Bianenue OCHOBHBIMU METOAAMH Hay4HOI'0 [IO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAalbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCIOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHbIE Pe3yJbTaThl, UCIONb3Ys (PU3MUECKHE TECOPUHU, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKOM  JESITEIbHOCTH  C  HCIOJIB30BAHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCHOJb30BaHUHU
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA
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OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIn3a U OLCHKU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BsICHEHHUST (PU3MYECKUX MPOIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXTAIAKTUUYECKOM CpeAe; JABUKECHHS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
1O ®U3UKE

Koa
paigeaa’ Kox anemenra [posepaeMElE ATEMEHT COTLPEANER
TEMEI
1 MEXAHHEA
1.1 FKHHEMATHEA

Wlaxamprascroe OEICEEHHE. OrrocoremmEacTs MEEIHHISIEODD

JERCE(SHEE. CmeTenma oTeuéra

Marepezaeras Towxa.
= TRAEETOIR
EE pamryc-pekTop:
Fle )= {xde ) Ar Lzt )],
TPASKTOPIIA,
[ePEMEILIEHIE: /
AF =7 (t;)—F(t)) =15 1) = x
= (Ax, Ay, A7),

-

1112

[TYTh.

CIoskenTIe TepeMeTmeHITi:

-'i"" :-:'r; +ir

CropooTs MaTepHaTEHOR TOMER:
. AF o
b=—1/| =f=|u.v.v).
AL e '
Ax
L =

— =X, aHANOTIYHO v, =Y, v, =,
Afn
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CroxeHne cKopocTeil: ¢, = 0, + ff, .

Brramcnesme OepesiemeHHE H Iy TH LIE'IE]:IHE.IBH{IE TOSEH TMPH
EP.BJID.'.EH:E[EEH{IM JTEFHAHWNH ETOTER OCH X IIo TP\B.¢-HI.'}' EAEHCHMOCTH

r
1-"_"-\.'-)

= " - Ao . \
VeRopemie MaTepIaTEROd Tomarn 4 = —"*_L =i/ =|a,.a .a_].
g .

a =—2% =(w )", apazormamo a =, )", a2 ={w )

PaEmouepsos OpOUOTHEEHHOS TEMESHEE:

1.15 If_.r:l =Xy T Wl

vi{1) — v = const




PE.EHD‘}'CB'JJ]:IEEE[GE ]:I.']ZIHZ‘AJO..']B:EEE:EOE JEFCHaSHAS.

. ar’
¥(t)=x,+u, 1+ —

vir)=u, +ar

a, = const
Vi - =2a, (% -x,)

TIpH JBIGKEHII B OHOM HAIPABIEHNH IYTh § = ~1° Y2 4

117

Ceobogmoe magesme. Vexopesse cEODOIHOTY MaISHME.

£

\,

' : ;
Jesceemme Tema, SPOMSAEEOTS MOT YII0M O E FOPHICHTY:

() = Xyt U f =2 +Ucosa-f

@ . ar
WA=, +u, r+= =y +using-f—2—
Yo 3 =Y T Y, S

(v @)=u,, =v,cosa

v (f)=uv,, +gi=uv,sina- g

oF

g=0

| g =—g=const

1 =]

Epusomumeinioe gemeemne. JErsense MaTepHATEROR TOTENE 00
OEDYEHOCTH.
VInoEas M THHeMHAT CHOPOCTE TOMER: v = it .

T
LT
HPE PAEHCOMEDHOM ITEMNHSHHH TOYEH I0 OEPYVEHOICTH & = ? = 4AED .

- )
LlerTpocTpeMHTETEROS VOEODEHHE TOYER. 4, = 7= w-R . Tloms=oe

VCEOPSHHR MATEPHANRECH TOWNH

Teépaoce teno. [locTynaTanssoe B EPAMETeNsHCe JEFCHEEHE TEEPIOTD
Tena

JHHAMIRA

Hueprmmansssie cHcTeMer 0Tc4era. [lepeent savos Heroroma, [Tpsmemmm

orrocurensEoeTH [amwmas

k2

il
Macea Tena. [TnotEoCT: BamecTsa: p = —

¥

L | b

k2

Cama. TTpssmmm cymepmosHInn CHm F__x,,,,:_, =F +Fs+ .

weitcm

Bropof zaxom Heroroma: ane marepmansmcd Tours & HCO I"_I| =, ;
_"gp=.|"'__"..r IE_FIHJ"'_I = gonst

ot
k2
L

e T =
K. F..

Tperw zaxon Hesoroma guw Marepsamemsm Tower: F o = —F

33K0H ECEMHPHOTD TATOTSHHE CHIH IPHTTESHNT MEXTV TOYSTHEIME
TH B

R
Cima remectrt. Lestp temect Tena. JAaEHCHMOCTE CHIE! TEEECTH OT

Gldm
Ry +H)°

Maccamy pasEel F = &

ERICOTHL b H3J NOEEPHHOCTER INIAHETEl PAOFy OO R‘..: Mg =

[
[==]
==l

Cuma ympyrocem. Jagon ['vea: F. = —kx

Cima tpesms. Cyxoe Tpesme.

Crna Tpesmes cxomewem: Fo|, = ul .
Cana Tpesms momos: Fop, =V .
Fosddemment tpesms

F
Jaenesme: p = ?l




CTATHEA

131
MlontesT CHTE OTHOCHTSNEHED OCH SPANISHE:
M| =FL rxe | - mrewc cumes F otmocuTemso OCH, MPONOTEISE Yepes
TouEy O MepUeRIHEy AP PHOVEEY
MerTp mace teta. esTp Mace cHOTEME MATEPHATEEDL TOTEE:
;o= T 5
1332 frt Wyt
B oomopomsod moe TREeCTH {F = consr) MeHTp Mace Tela COBIATAET ¢
80 IMeHTPOM TEESCTH
Vexoeus pasgopacus TEEpToTo Texa & HOCO:
(M, +M, +...=0
133 1 =
7 |+ Fy+...=0
134 | 3anom [Tackats
135 | Jaenesxe £ smorocTs, moxoameics = HCO: p = p, + pgh
Sarom Apxmiesa: Frp, = P -
1.3.6 | ecom Temo ® smIEceTs nokodTed B HOCO, 1o Fapw = pEF e
VeToEHe MNaEaHNT TAT
14 3AKOHEI COXPAHEHIA B MEXAHHEKE
141 | Humoee vatepHansgoH TOCEHR: P = MV
142 | Humymee creTexm Tem g=p| +po + ...
3aECH HMIMEHEHHS H CORDANSHHE HAMITVIBCA:
= HCO Ap = A(g) +£5+ ) = Fracsundt + Franeandit + .
143 | e HCO | ecmm Ap = Al +p52+ .. ) =0, eeme Flawenn + Frmneem + ... =0
PearTezmos IECEeHEAS
F
Ar ¥
144
Palora coTe Ha MANOM II8D M S SFHE:
A= |F| |AF|-cos o= F, - Ax
e
'*f:;g F
i
MMomuocTe cHTEL:
14.5 2CTH 33 Epema Af padoTa CHTE HIMAHTSTCT Ha , TO MOIIHOCTE CHITEL

Ad
P=— =F-u-cosa
At g




. m pr
Kuserusecsan sHepTis MaTepHarssEol Tousw: E,,, = — = —
i ~ ~
2 Im
FAKOH HIMEHEHNT KHHATHECKDT SHEPTHHE CHCTEME MaTepHATEHEDL

Tower: g HOOD AE W= A+A -

147

IlorernMaTeHas SHEPIH:

anz noTemmansRED o A1 = Elpren — Emorenni— = A nores -
IMoresmyamesas SHEPrHE MATSPHATERCOH TOMEH B OOHOPOIHOM 018
TEEeCTH: B = Wgh

IMoresmsamesas SHAPIHE YOPFTO 12 00PMHPOEIHEOTD TENa:

Ern =

MOTERN] Y
i

33AE0H HIMEHEHHSE H COEPAHEEHHR MEXARSCEOH IHEPTHH!

EHI‘.I. = E’I.:IEK + E’I:I:mﬂl:l,lh
E IICO I:lE'I:I'.'J = &qﬂfl‘.l HENOTEHRN. CHAs
E IICO I:lE'I:I'.'J = Dl EC-rIII AHE'."I HEMOTEHIL. TR = I::

MEXAHWYECKHE KOMEBAHMA M BOTHEL

T apuommgecEme EOTe0aHMs METEPHATEREOH TOUEH. AuTmHTyaa  $aza
EoTedasHE. KHEeMaTHIacros OImHe ZHIE:

) = Asinl o+, ),
v(fi=x,

a(fi=(w), =—wxf) =a +o'v=0,

I38 X - CMEIEHHE HE DARHOEASCHS.
eEauEeeckoe OMHCAHHe: mas = —kx, Te k= mo”. 1o sEamT, TT0
F,=-kx
FHepreTHIecEDe ONHCEHHE (3EE0H  COXPaHSHMA — MEXIHHURCEOH
SHSPTHE):

. . . ;

mot ke i kA
—_— = mw = " —ponsf
2 2 2 2

Ceaze ammmeTyasl Eomedassl CMOINEHHS MaTeDHATRHCH TOUEH
€ AMIITETYIAME Eonebanmi 8 CEOPOCTH B ¥ CEODSERA:

U =0 a = @ A

Tlepmog # TacTOTa EOTROAHE
n 1

] W

Tleprog MaTer: CECOOMHLD KOME0AHHE MATSMETHISCEOTD MATTHHES:

Teprog ceoboTHER EOT20aHMN MPYEREEOTD MaTTHHES:

m
T=2n|—

Uk

Brmystenaee sorsdamms. Pezomase. PezonancHas KpHEIS

IlomepeqEre B NpoJOTREES EONEEL. (KOpOCTE pacnpocTpaHesmEs o
o

AMHEE EOMERL A = v] = —
v

Herepdepemims o madparoms soms

3eve Cropocts 3EVER




[ =]

MOMEFEYIIAPHAR HIHE A TEFMOIHHAMIARA

[ )
—

MOIEFYIIAPHA R $HIHEA

Il1

Mogsmw crpoesm= razoe, smarocTe H Teépmmmx Tex. llyeTs
TEPMOIHHAMHYECKAR CHCTeMa (Teno) cocToNT M3 N OOMHIEKOERDC

] "
MOTeyT. [orga EoTHEesTED ESMBEcTER V = — = —

.-".,: I
r3e y; —umEcno ABCTagpo, M — MacCE CHCTEMEH (Tend), 4 — MOnEpHaE

MAC{3d EEMECTED

212

Temmoroe TEHFEHHE ATOMOE H MOTEERTI EEMMaCTED

213

B zasngoqeficTENE YaCTHII ESMIECTES

214

Taddyrz. Bpoysceckoe gmwEemme

2L

Ln

Mogens mxeanemoro raza & MET

21ls

Ceaze memay Jamneswess o cpagHed EMHeTHTSCEOH SHepTHeH
OOCTYMETENEHCTC TRINCECTO JEFGEEHMR MONeKyR HISATRHOTD Traia

(ocmoemce ypaemesme MET):

ek | b

1 3 (mps)] 2 —
p=-mgw‘=—n-| —|=—
i [ 2 3

TAe M — Marea OTECH MOTSEYIEL M = — - EOHISHTPAIHT MOTeXyT
A ""

ABcomorHas Texneparypa: 1T =1 +273E

I1E

Ceaze TemmepaTyvprr raza co cpedsel KHHSTHYRCEOH SHePTHEH

OOCTYAET2NRHECTS TEIT0EOTD JEKEHHT 2T MOIaEYIT

3

g
2

Lid

==kT

[ 3]

119

Vpazmemme p = nkT

2.1.10

hlogene HIsanEHOTD TA% E TEDAICTHHEELHES

| VparHeHHE Mesneneera — Boanefiposa

| Brgecete U149 BEVTPEHHET] SHEPTHE

VpapHere Mesjeneepa — K.‘Jzun:i'llmn.:-t (mpIMeHIMEE t]_n:-pm—.r
FAC )
ﬂ

pV=—RT=vRT =NkT, p=

L L

thl]':l;l:ﬂl—]]]t.‘ A HH::A."[PI'_'H Hell '!H{.‘P[ HH QHOATOMHEOTO HASATEHOTD

e 1II£!II:.'=1L‘.‘HJIME|TI: tlmp:u[-.r FAMMICTI):

- | Tad

U=2vRr =3 Mt =

bt | R

i
Rlf=w T=
1 = :

PV

3axcm ,:[EJIETOHE ALE TAEMSHMNE ChMECH Paspeia HEDL T330E]

P=Ep P27

3%

112

Hiompoueccsl & paspeseHEoM [338 ¢ NOCTORHHLIM HHCI0M MOTeRyR
(e moCTOREHEIM EOTHYSCTEOM ERmECTES V)

uzoTapua {1 = const): pV = const

Hzoxopa (W = const): £ const .

Hzodapa (p = const): ? = const.
T'padriecroe mpegcTaETeERe HOMpoTeccos Ha pi-, pl- 1 V-
THETpEMAET

- - . I
DD‘E-EI;E}]EEEE:EEH FA30ERIN ZaFR0H FIT = const

ALE ML TOEHHOTD EOIaCTES EAMECTED ¥.

T T < L T T ——




2.1.13

Hacpomensere ¥ HeHacHIMaEELIe TaAp&L. KamecTReNEas ZaEMCHAOCTE
ONOTHOCTH H JIENSHHE HACROIUEHHOMT Oapa OT TEMOEparvpsl, HX

He2aEHCEMOCTE OT O0BEMa HaCKTIEHHOTO mapa

1114

BrasmocTs Bosgva.
_ Prusgald )
Prac .||:||..|_.x|:T:'

OrHOCHTEMEEAR BETAHHEOCTE: § =

Hauenemma SrPETaTHELD COCTORHME ERIIACTES: HCMapaHEne

H ECHISHCATHST, EHITSHHES BTN CTH

Hauenemma SrPETaTHELD COCTORHME ERMIACTES” [LTAENSHNE

H EpHCTANTHISMmNE

IIpecdpazozamms sHEPTHM E $330REIE TSN

[}
[

TEFMOIHHAMHREA

b
[ 2]
=

Tennoeoe paEHOBECHE M TEMI2PaTYpa

b
_h-_'l
]

Buyrpennss sHepras

(]
[
[

Tennonepesada K3k COOCOD HIMEHEHHE EHYTPeHHER 3HEPTHH
Dez cORapITARES PaboTsl. KoHESETIHE, TEMTONPOEOTHOCTE, MMV USHMS

KommecTeo TemIoraL

Vzenrmas TemmodMESCTs Bemectea o O = cmAT

VzenemEas Temmera mapocOpazosammz L: & = L.
Vzenrmas Tenmora muaememms A0 O = A

VIenrHEAE TemIoTa cropaHMAd TOILIHEA g & = gm

JIemeHTapHaE padoTa E TepMogmHmnne: 4 = pALF.

Brmmcnesse pabotal oo rpadeey npouecca Ha pV-oHarpasnge

Ileperns sarom Tepuommannnm O, = AL +4,, = (UL - L)+4),
Ammadara: Q=0 = A =L =L =AU

Eropoit zasom repuogemavers. Heofparmise opemecen

TTperermemer gefcTeRs Temnorsn Marmee. K1
4 Qs | Creal _, IO
1= - =1-

— e _ < mam
gurp QHI:‘-.’E Q.a:r-.‘.

xO% |

MMarcsuameros smagerse KT ITuen Kapeo:

Ty — 1T, T
A 1 = Mgy = e AL _ | _Tmm
Ty T

Vpasmemme remmopore Gamasmca: &) +0x+ 0s+...=10

SIEKTPOTMHAMHEA

il

FMEKTPHYECKOE IIOMIE

JISETPRIAMME TET M 68 IPOSETeHERE. IMeRTPHYaCERE 3apa.
Jza zuaa sapega. INeaeHTADHED 3 TeETPRYECKRI 32pET.
33K0H COXPEHEHHR 3IRKTPHIECEDTD 3apaTa

Bsamuoneficteme sapsgos. Towemsmie sapamr. Jaxon Kymomna:

E COHOPOTHOM E2MECTES C mne&?pﬁqecmﬁ MPOHHIIZEM O CTEED -

F=k|ql|-|_q:|= 1

- 4nee, =

a.la.
1

SaexrpEecEoe noxe. Ero geficTeme Ha smsETpHYecime :apams
N : F
Hanpeséssocrs snesrpuecsoro mons: E = ————
a ‘?l.|-|-|-|:|.;.
ITone Towesmoro sapeza: E, = k= |
]

DIHOPOTHOE IIOTS] E = const.

K apreeer mongt sanpreSaaocTs ST NONSH

[¥E}
=
in

IoTesuMaTEHOCTE 3MEETPOCTATHESCEOTO HOME.

Pazmocts moTeRmmanos B Hanpaxerne: 44 = glo, —a4) = —gla =gl
IloresmaTesas sHepris 33pETa B FISETPOCTATHIRCEDM Nome: F = g,
A=-AW

TToTesInan 3MEETPOCTATHYACKOTO OME: § = —

q
Ceazn Ha]Ipﬂ}B{é]—D—]GCTH OoaE o PasHOCTH NOOTEHIHATOE OIE

OTHOPOIHOTO 3M8ETPoCTaTHYecEoro nons: U = Ed

IperEmemn CYTIEPIIOIHITHE SMERT PHISCENE momet:

E=E +E:+..6=d +o: +...




HPCIED,I-DDCE E AIBETPOCTATHYSCKDA Mome.

317 VoIoEHe PAEHOESCHE TapdI0E: EEVIPH npoeomsmsa E- =0 | EEyTpEH
Ha I0E2pRHOCTH TP0E0IHRER ¢ = const
118 JraIeETprEs B SISETPOCTATHISCEOM —mone. [ IH3TeETpHYaCEEs
o TIPOHHITZELC CTE EGIISCTES £
Eommemcarop. ImerTpoéuescTs xomgascaropa: C = %
3l3 58
SIeETPOSMEDCTE IIGCKOTS KoHIsaeaTopa: C = j =y
[MzpanTensEoe COSTHECHNE EOHISHCITOPOE:
g=gq+q+. Ui=U0= Cl.n_.‘l.lll -G+
3.1.10 IMocnegoEaTememoe COBTARAHAS KOHISHCATOPOE:
U=U,+L" =gs = L _ 1 !
e e et
- r ou :
3111 SHeprHY :apaEeHHOTC KOEIsEcaTopa: F, = I!T =— = E—C
32 SAKOHBI [IOCTOAHHOTD TORA
Carra Toma:
Ag
J="2
121 At |y 0
IMoetomseen tox: [ = const
Jn= moCTORHEOTC TOEa q = It
121 Venopms cymMECTEORANMT STEETPHTACEOTD TOKA.
o Hampamesme U u 30C E
C
323 3arom Owma gns veactez mem: [ = 7
SJmeETpEMecEre CONPOTHETSHME.  J3EACHMOCTE  CONPOTHEISHE
124 OTHOPOZHOTO OPOECTHHEA OT &T0 OIHHE! ¥ CedeHHE. YIemnEoe
)
COTPOTHETRHEE EMacTEL. i = ,ﬂg
‘d-\..l-'\li...u:'u.ll 1
14 s Herommees: Toxa. 30C moroasssa Toxa: E =
Bayrpermes compoTHETARES HOTOMHHES TOKA
Jarom Oua ans monscl (ZaMEHyTOHR) smerTprdecEos neme: E= IR +1Ir,
E
orkygal = —
¥
326 E.r

T Al
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HHPL__TIE.'D:EOE COSOHHEHH:S ITPOEOIHMIDE:
1 11
= -_— - T =17 = — T — e —
I=L+L+ U=l = e = g T
HG{DEJ‘DHT&TIBHDE- CoeaTHHaSHHS MPCEDTHHEDE

J=U, +U, + ] =] = o Ry =Ry +Ra +

Pafora smexTpe=ecsroro Tora: A = I
3arcm Txovas — Jemma: O = PR .

Hapemmcrope R . O=Ad=I"Re=1Lr= %_r

}LIDEIIE{IC'I:B STSETPHYUECHOTT TOEAS

Tenmoras MOITHOCTE, ERMENTaMaT HaA esHCTOpa:

o

p=rr=% -1
R

MomeocTs MoTowHEKa TOER:

A
P= —_ CT CHA =H
- Ar -

Sr—s

CrofoTErie HOCHTSNH JMTEETPHYeCEHE SAPEI0OE B OPOBOSHREDN.
hMexammezmenl  OpOBOIEMOCTH  TEEDORDT  METANTOR, PACTEOROE o
DacmIZESE SIEKTPONHTOE, rasoE. Moy IpoBOXEEEH.
IMomyIpoE oI HHEDERIF THOT

MATHHTHOE IIOTIE

MMexzrpaeckoe EIAHMOTeHcTEN: MarHeToR. Narmmraoe mome. Bexrop
MATHETHOH FHEIVENND: [[pREmEm cymepmosHin MarHRTHEDD TIomatis
JTrmee HEIFETHH MATHETHOTO Oons EapTema THEHMH HEHIVEDHE
MITHHTHOTC OOIE OOAOCOECTO H OOIJECECOOPATHOIC IOCTOSHEEDC

MMATHHTOE

L
L
b

Omerr Jperexa. Marswereos none nposogEREa © Tosou. KapTeea meemt
HHIYEITHE MErHETHOTD IIOSIE I THHEHEOTD TTpERIOT TpoEOTHHE S
H ZEMEHYTODND RONBUEEDOMD MPOECOHHED, KITYIEH

T TOEDRI

1
La
[¥X]

Crrra Awmepa, eé HanpaeTeHne ¥ samuaeEa: F y = IBizine | roe o —

FIOI MEETY HANPIAETSHHAESM ITPOEDTHEER H EEBCTDPG}IE

Cuma Jlopesma, o€ manpasTemme 2 BemramEa: )y, = IgvBsina
Tae o — ¥TOT Mewdy EexTopams vV o® B | Jnmeesnse sapaasHEOR

HWACTHIIRL E OOHOPOTHOLM MArHHTHOL ITOIIe

34

SNMEEKTPOMATHHTHA A HHIVELTHA

IToteor EexTopa MarERTHOH HEIysOER: F = B.5 = BScosa

IIE_LL/‘// a

-

HAznemnxe aTensposareENTHOR HETyiaae. 300 ey s

[’
.
[55)

3aE0H IMEETPOMArHHTHON HETYVHIHE T apaTes:

A
E=—"2 ——o
Af o

E\J II‘
——&

SIC sy EIHH E OpEMon TPOECIHNNS TTREOH |, aerceymeucs co
cropocTEio v (v L [) = ogmopogmon: MarsmTHEcw ooae B |E| = Blveose
. THe 0. — ¥TOT Mesgy EeETopor B o mopuanzeo ¥ E MIOCKOCTH, E

EOTOPOH mesar EexTopsl imV s ecnmr | LB ,mwV o |E] =EBhv

IMpaswne Tesmna

Huxyxrrerocte: L = ? sumd =11
Canscemaysmms. 300 cavomamy s

]:: :—LE :—U'r
: =)




343 Ipasume Jlexna
E
Hugyxreemoere: L= T = L1
Canormrysams. 30C camonmmyrmn:
148 Al
E,=-L—| =-LI
A7 )
- . LI
147 FHeprEs MarHHTHOTO MONS EETYINEHR ¢ Toxou: Wy = —
2
33 SMEETPOMATHHTHERIE EQIEBAHIA H BOTHEL
Fonetaremrrent momryp. CEoDOmMES 3MesTDOMATHHTHER EOTS03HME E
HI2ATEHOM FOT20aTensHOM EOHTYDE:
[ \ = \
|g(1) =q__ sin( o+,
| E 0
i3l 1 r .
|I(t) =g, =g, cos| et +q, | =] _ cos|ct +ap,|
H T T =2x/IE w=Z o1
oparyaa Tewcoma: T = 2av . OTEF, ===—.
Py ] FAd T JIC
Ceazn auImeTyae: :3pEdd KOHIRHCITODE © AMIITHTYION CHILl TOEE IPH
CECOOOHED.  SMSKTPOMATHHTHEDY — EONS03HHEX E  HISameHOM
E0Te0areTEHOM KOHTYPE:
q — jr."n.t
W
153 33r0H compaseHHs SHEPTHH E HISANLHOM EOTe0aTeNEH0M EORTYPE:
353 Bumysaeumee snesTpoMarHHTHEI xonedanus. Pazomane
Mepevermem  Tox. [lpomsecicrec, mnepedssa = moTpebnemse
MERTPHYSCEOH SHEPTHE
154 cut Lt cu? L’
+—= = = == = const.
2 2 2 2
155 CzoiicTez snerTpOMArHHTHE EONH. DIaNuEas OpHEHTAOHE ESKTOPOE
T E smesTpoMarsmTEOR somEe B Earyyme B LB L
156 IMleanz 3nesTpOMarHEWTHEDX ECTH. [IpHMEHRHHE SMeXTPOMATHHTHED

EONH E TEXHEHES H EH?_.'
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OIITHEA
161 IpswomwEefEos pacOpocTPAaESHMS CEST2 B OOHODOOEGH cpeme.
o Togeusert merousms:. TyT ceata
JAEOHE! OTPEEEHHNT CEETA. &= F
;
wlfi
362 {
363 IocTpoesse H3o0PEHEHNR B IITOCKDM J2DEATE
3aR0HE MPeNOMISHMT CESTA.
IIpenoumesnse cEETA: K SiNE = Nasing.
- - 4
ABcoOmEOTHEIN NOEAATENE IPETOMIEHHE: Haic = — .
"
. Hy _ W
OrEocHTaNEHEN TOKA3ATETE IPATOMIRHME: Hoy = — = —
" ¥
"y
364
L |
Hom Tywelt B OpHIMe.
'ln-'_ = 1Ir': 5 ”'_l".'_ = ”:\.;'.:
CoorHomenmme 9acToT ® COOTHONIEHHES INHE EONH NpPH IepexoIe
MOHCKPOMATHISCEOTO CEATA Mepe: TPAHHIy Pasdela AEYE ONTHYECKHR
epan:
.'r:- HI ‘ _I.':
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3.6.5 A)\'
[Momsoe BmyTpasEes OTPHARHE.
. . 1 nz
[Tpegemment yrom MOTHONC BEYTPEHEET0 OTPSESHRT. St = — = —
Aoy ny
Cobmparomme ® pacceMEzromTMe THHINI LOHEZR MHHIZ, TOEYCHOS
. 1
366 PACCTORHENS M ONTHYSCEAT CHIE TOHKOH mmmer [ = —
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B CIy = as ])EEEEJ-!:EE.[—CI]IIE]-I ITTEHERL:

1
D=0 = F=—==>=0,
T R
3.6.8 T=g=a~!
o myea, MpOMIeamens THHZY IT0T MPOHIEOTHERN YTIO0OM E 28 ITassos
onTHdecioi ook [locTpoenne HzoOpPaEeHHE TOTEH H OTPeIEd IIPEasOH
E COOHPAROIIECT M PACCeeMEARIIIECT THHSEN B HX CHC TaMax
iso Foroannapar xaE onTEYeckEH npaoop. [ Az B3k oOrHEecEas cHCOTaMa
Hurepdepesinm cEeTa. Forepestumis ELCTOTEEEE. Wemoems
HaOMPOOeHHE MAKCHMYMOE H MHHHMYMOE B HETSpdepeHIEoHEOH
EZpTHHS OT IEVE CHHOEIHED EOTepeHTHEIN HOTOMHMEOE.
e
! A — T _ 4+ - 2
15 MAKCTIM Y BT A =2m —. M =0, 1, 2. +3____,
] A o 3
MITHITMYMEBT — A=(2Zm+1l)—, m=0,21, 2 +3 .
dudparmes ceeta. JHOPEEUHMOHHAIL pPeIISTEA. YCIOENE HaOMPOIEHHT
TTABHEIX BLEECHAIYAMOE R HODAMATEEOL TIAT SEHEH
3611 MOHCKPOMITHISCESTD CESTAE © 2 IOHHOH BOTHED A 0 Ha pPemESTEy o
mepEogen d-
dsitd =ml,m=0,+-1,+"-2, +'—3, .
3612 JmcoepoHs cEeTa
4 EBEAHTOBAWT FHSITE A
4.1 KEOPIIVCEYILAFHO-BEOMTHOBE O A TITSM
4.1.1 Iimozeza M. [Txamsa o seamwrax. Toparyma [Inasea: E = hy
he
Foromsr. Fuepras doToxa: E = hv = T =pc.
412 E_m_*h
Humyee dotoma: p= — = — = —
c © A
413 $orosdiderr Ormearer A T Cronmerora. 3zsomer roTosdgdesTa
Vpazmsmma JMnmmreiizza 1w dortosddearTa:
Eporona = Aremmoma + Exmeas,
he he
2 Eperone = v = — . Asenona = Hlep = =
414 o2, homnina v ik 1 Vip Zn
mI."',,_= -
Eimae = % = T
JaEmesHe CESTA.
4.1.5 Jagmende CESTAa HA DONHOCTEED OTREEENDNED IOSSpEHOCTE H HaE
IOITHOCTER IMTOTMOIMMAF TV RS OEEPXHOCTE
4.2 PITFHE A ATOMMA
421 ITramaTapsas MOTETE ATOMS
IMccrymare: Bopa. Heaygensne B mDormomesse QOTONECE OpHE OepexcIe
ATOME ¢ OEHOTS VIOEHA SHepPTHH Ha JPyTod:
N he . )
4232 v, =- =\E, —E,
r"‘llli‘
Tl ereafigaTEIe CTISETIEL
CroesTp vpoEHeH 3HaSDIER aT0Ma EOIOpoOIA:
4.2.3 — 13,6 3B .
E =—./ ", n=1,2 3,
Fra
4.3 PITFHE A ATOMMEOD O AOFA
431 Hyrgosmiazs momeme =zapa lefizemSepra — Heamemso. Japs=x =apa.
- MMaccozoe sueno gapa. HzoTomes
FPammoaxteREHOCTE.
Amda-pacmam:
A 2—ler 4
FR— 7 ¥+ SHe
Bera-pacmaz
SnerrTpossant B-pacmass
4352

A Ay 0 —
z Xz Y + e+ vV,
IMeoesxrpomssnt B-pacman:

A Ao O
SHM Y + €+ w
i &—d i -

l_a_u:ua-nzzryqemce




133 3anom pageoarTHEHCTO pacmaga: N =N, « 27T |

=1
Mot m — aEacea pagsoaETHEROIC ESMAcTER. Loraa mll) = mw + 17

434 Azeprrie peavism. Jenerns B cumTe: 232D

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 10 kimace/ KacesaoB B.A., O61mecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTBIO «/IPODA»; AkumonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

» dusuka, 11 kimace/ KacesinoB B.A., O01ecTBo ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1 ®usuka. YriuyoneHHslil ypoBeHb. 10—11 knaccsl : pabovast nporpaMma K
muaun YMK B. A. KacesiHoBa: yueOHO-MeTotnueckoe nocodue / B. A.
Kacwsanos, U. I'. BnacoBa. —M. : Jlpoda

2 ®uzuka. 10 k1. YrimyoOneHHbId ypoBeHb : yueOHuk / B.A. KacesHoB. — 5-€ u3n.,
crepeotutt. — M. : Jlpoda

3 ®usuka. 11 k. YroyOnenusiil ypoBeHs : yueOnuk / B.A. KacesHoB. — 5-¢ u3n.,
crepeotut. — M. :[lpoda

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 0Opa30BAHHSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B 1mkosie.

3 http://festival.1september.ru/articles/ - ¢hecTuBaip megarornuecKux uaei
«OTKpPBITBIN YPOK».

4 http://www.fizika.ru/ - caiit s yunrenei GU3NKHA U UX YICHUKOB.

5 http://www.physics.ru/ - marepuasbl o Gpu3MKe.

6 www . ege .edu.ru - uapopmarroHHbii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas komtekuus [IOPoB
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