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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe HAa YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHOM mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpamMmbl BocnuTanus U Konuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa3oBaTElIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o013aTeNbHOE NPEIMETHOE COIEPKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEILHOCTh U3YUCHHSI TEM U Pa3/IeiiOB
y4eOHOTO TpeaMeTa C y4ETOM MEXKMPEIMETHBIX UM BHYTPUIIPEIAMETHBIX CBSI3CH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOECHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aa4 MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHUE YCIOBHM ISt
MPOSIBJIICHHUS] CBOUX HMHTEIICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
OOy4JarommMmMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs Oo0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme 1o ¢usnke oOmnpenenstoTcs IUIaHUPYEMbIE PE3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOWM Il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloIIuXCsl, OCBOMBIINX
nporpaMMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXOI.

[Tporpamma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca (UMK Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIE PEAMETHBIE PE3YJIbTAThI 10 TO1aM O0YUCHUS;

coneprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIN XapakTep U MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIsI COCTABICHHS CBOMX Pab0OvMX MpoTrpamM.

[TporpamMma o ¢u3nKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISICT BO3MOXHOCTH JJISl peau3allMi  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/JOB K TPErnojaBaHio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEeHUs 00s13aTEIHPHOM YaCTH COJIEP KaHUs Kypca.



®dusuka Kak Hayka O Hambojee OOIIMX 3aKOHAX MPHUPOABI, BHICTYMAas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBINi Kype GU3HKH — CHCTEMOOOPa3yOIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIy4YEHUs HOBBIX MAaTepUajoB C 33aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM Y4€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (u3HuKN Ha ypOBHE CPETHETO 00IIEro 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (DU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

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

Hoesa cymanumapuzayuu. EE peanuzainys npeanosaracT HCIOJb30BaHUE
IYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOLIeCTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOIAraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOM paccmarpuBarorcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX DSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHMH, a Takke OOCYXJeHUs
po0JIeM palMoOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLIMAIIAX CUCTEMHO-/IEATEIbHOCTHOTO noaxona. s Gu3uku peammsanust 3TUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENIEHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCcTByIomero (axkropa yuyeObHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl MPU HM3YYCHUH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crmocoba peanum3anuud  (U3MYECKOrO TMpakTUKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mon paboramu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YUYEHUUECKUX MPAKTHUECKUX Pa0dOT OCYIIECTBIISIETCS
y4aCTHUKaMU 00pa30BaTEIBLHOTO MpoIlecca UCXO/IA U3 OCOOEHHOCTEH MOYPOUHOTO
IUTAaHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJiIcHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu »TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHON W HESBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJISIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nenioB. [[s KayecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3NYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIIECH KU3HU, TpeOyromue BbiOopa
(bu3nYeCcKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bU3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopynoBanue (HopMupyercs B COOTBETCTBHH C
NPUHIUIIOM MUHUMAJIBHOM JTOCTATOYHOCTH W  OOECIEUHUBAET IOCTAHOBKY
MEePEUYUCICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUS  WM3y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

JlaGopaTopHoe 000OpynOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIeUrMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOpHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHNEe WHTEpPEcCa M CTPEMJICHUS OOYYaroluXcsi K HayIHOMY
W3YYECHHUIO TPUPOJbI, PA3BUTUE UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa M3yYEHHs] OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (GU3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIIPABJICHHH.

JlocTikeHHne 3TUX Ielield 00ecrneurnBaeTCsl peleHueM CIEAYIOINX 3aad B
npoIiecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETO 00111er0 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsS  MEXaHUKY,  MOJEKYJISpHYI0  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OOBSICHEHUS
bU3MYEeCKUX SBJACHUN B MPUPOJE W JUISI NPHHITHS TPAKTHUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ad, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHUe
dbu3nyeckoil MoJeNd, aJleKBaTHOM YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

MOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO TIJIAHUPOBAHUS W TPOBEIACHUS
bU3MYeCcKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMalmu,
OMpeIeNICHHS TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE HHTEpeca K chepam npodeccuoHaNnbHON NeSTENbHOCTH, CBI3aHHOM
C pU3UKOH.

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

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

[Ipennaraempiii B mporpamMmme 1o (GU3MKE MepeyeHb J1abopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
pOBeNECHUs J1a0OpPaTOpPHBIX pPabOT M OMBITOB C YYETOM HHIMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

Pasznea 1. Hay4yHblii MeTOA NMO3HAHUS PHPOABI.

®duszrka — pyHIaMeHTalIbHAs Hayka o nmpupojae. HayuHslit MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

OKCIEpUMEHT U Teopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHust (U3MUECKUX BEIMYMH (AaHAJOrOBblE W LU(pPOBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJNIIOTHO TBEPAOE TENO, HeajdbHasl >KUJIKOCTb, HACANBHBIM ra3, TOUYCYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 IPUMEHUMOCTH. Pu3ndeckas
TEOpHs.

Ponb u mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NE€ATEIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

W3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIPH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3NYECKUX BEMYMH MIPHU MOMOIM KOMIIBIOTEPHBIX JaTYNKOB.

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKH.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX TMPOEKIUH HAa OCH CUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTepUaJIbHOM TOYKU OT BPEMEHU U HX
rpaduku.

CBobOogHoe MmajeHue. YCKOpeHHe CBOOOTHOTO majacHHUsA. J[BrmKeHHe Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaUKu.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHWE  MATEpUAIIBHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApSIOB, LICTIHbIC, IIecTepéHYaTsle W peMEHHBIE TMEepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i "3MEepeHrne MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue aABMKEeHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cKopoCTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENIeHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu MpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpU30HTalbHO. IIpoBepka
THIOTE3bI O TPSAMON MPOMOPLUHUOHAIBHON 3aBHCHUMOCTH MEXIY HaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHUS Tella IO OKPYXKHOCTHM C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojaa OoOpalieHus] KOHMYECKOr0 MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwita. [IpyuHImn cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBMKymerocs c
YCKOpPEHHEM.

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

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTA/ICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU JBHKEHHUS Opycka IO
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON uepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F,(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOEe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTENBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VY ciioBus paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJI YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axonvl coxpaneHusn 6 mexaHuxe.

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

NmMnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA TEa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW Y3HEPTUM MATEPUATIBHOU TOUYKHU.



[loTeHIMaNIbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanpHas >HeEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbst KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHne bepHynu I MACAIBHOM JKHIKOCTH Kak CIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM M MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU S3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCa IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

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

Onpenenenue padOThl CHIIBI TPEHHUS TPH JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTHUL] BellecTBa. Monenn CTpOeHHs Tra3os,
KHUAKOCTEH U TBEPIBIX TE€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBsi3p a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEH MMOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu n1BUXKEHUS YacTHI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TIPH
TeII000MeHEe MEXKy Topsiuei U X0JIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHJAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMIL:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaX€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel.  KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BElIeCTBA. YpaBHeHMe Maliepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér konuMuecTBa TEIUIOTHI NpW  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KomnmuectBo
TEIUIOTBHI W paboTa Kak MeEpbl  W3MEHEHUSI  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHumme! neicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENN, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauyuu.

H3menenue Temneparypsl pu aanadbaTuyecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanne aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. VcmapeHue W KWICHHE. Y JenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllieHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W JABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. [lmaBieHne W Kpuctam3zanus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumanusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenie. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYKHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUU B (Pa30BbIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KUIKUE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpayuu.

TermnoBoe paciupeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIECHHH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tell U €€ NPOSBICHMS. OJIEKTpUYECKWi 3apsan. JlBa Buzaa
DIEKTPUYECKUX 3apsAnoB. [IpOBOAHWKM, IHMAJIEKTPUKH U MOJYIPOBOJHHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoOGueiii  3apan.  Jlunuum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHinumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH TOJIS M PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3UIINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsKEHHOro mo 00bEéMy Imiapa. Ilose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsHXKEHHOCTH 3TUX MOJEH U
HKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

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

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



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

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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJICKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmMuKym.

OneHka CHJT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcenoBust CynieCTBOBaHUS IOCTOSIHHOTO JJIEKTPUYECKOro TOoKa. McTouyHMKM
toka. Hanpsikenue U u DJIC £ .

3akod OMa U1 ydacTKa [EMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHUE NPOBOJHUKOB.
Pacuér pa3BeTBn€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma g
MOJHOM (3aMKHYTOM) JJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJINHBI,
IUIOLIAM MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrnocoObl coelMHEeHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKa OT HANpSKEHUS JUISL  JIaMIIbI
HaKaJIUBaHMUSI.

YBenudeHue npejiesia usMepeHus amnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUUECKOTO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJIOCAMH HCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCHUMOCTH COMNPOTHBIICHUS METAJIIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psiIHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, RPAKMUKYM.

HaGmronenue anexTposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CrnocoObl n3MepeHus (pU3NYECKUX BEIUYHMH C UCIOIb30BAHMEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpKA MPEMJIOKEHHbIX TUIoTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXIPEIAMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nonamus, C6A3aHHbIE C U3YUECHUEM MEN 0006 HAYUHO20
no3HaHuA: SBJICHUE, HAay4yHbId (DAKT, rumoresa, (u3MUecKass BeIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTuiau3anusg OHOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOW» H
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLMAIUS, TalbBAHNUKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: B1axxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIMHN), UCTOJIb30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPECHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJMUJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
MOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TaTbBaHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMopnelcTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM UMHAYKUMH. [IpuHmmMn cynepro3uuuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. JIBUKEHUE 3apSKEHHON YACTULIBI
B OJJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TE€CTeP-MyIbTUMETP,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJIST TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykiuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMAarHMTHOM wuHAykiuu Papajnes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MM TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOUHIYKIINH.

DHeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM I0JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITWU.

HccnenoBanne 3aBucuMoctd IDJIC MHAYKIMU OT CKOPOCTH W3MEHEHMS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, nPpAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYECKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUI U3 MX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammuutyna U ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOAHBIX KOJI€OAHUM MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanune 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH TMeproa CBOOOHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanne kojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIbIO
dhopmMupOoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU NPU KOJICOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBsi3b aMILTUTY/bI
3apsifia KOHJAEHCAToOpa ¢ aMIUIMTY/AI0N CHIIbI TOKa B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BeIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTE IIEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHcaTop M KaTyllKa
VMHIYKTUBHOCTH B LI€NU CUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOICTBA M TEXHOJIOTMUECKHE MPOLIECCHI: ANEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['enepatop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX1I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCNENOBAaTEIbHOM COEIMHEHHHM pE3HCTOpa, KATyLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTOpa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadopamopmsie padomul, npAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeloMJeHHe, MHTephEpeHLUs U
U pakiys.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKimsi.

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

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIOMJICHUE, TTOJSpU3aIis, TudpaKius, HHTephepeHITHS.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuKym.



W3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4yeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTtpoenue n3oOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH NPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xoxa nyueit B mpusme. [ducnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparomue U pacceuBaroiiue JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cujia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cepuyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWENIIErO JUH3Y MHOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmuyecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300pa)KEHU B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nosnsipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
IpUMeEpPE KUIKHUX JIUH3).

N3mepenrie PoKyCHOTO pacCTOSIHUS pacCeUBAIONIUX JIMH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEepeHIInN U OJSIpU3aIUU CBETA.

N3yueHne noyisipu3alvy CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIINY JIa3ePHOTO U3IIYYCHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepeHnune IuHbI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3Iy4YEHUs CBETOJIMOAA MPHU NMOMOLIM JU(PAKLIMOHHON
PELIETKHU.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuupl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas.  I[IpeoOpazoBanusi  JlopeHra.
VYcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPrUed U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyecknue yCTpOHMCTBA M TEXHOJOTHMYECKUE IMPOIECCHl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHuss Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneTtoBa. 3akoHbl hoTodPdekra. YpaBHEHHE
DitamreitHa 11t potoaddexra. «KpacHas rpanunay porosrddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BosmHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jlnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUUu JABWXKYyIIeWca dacTtulbl. KopmycKymnspHo-
BOJIHOBOH Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEEeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToa(deKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYOPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

UccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @uzuxka amoma.

OnbITEl O UCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornomienre (pOTOHOB MPHU MEPEXo0jie aTomMa
C OZHOTO YPOBHSI DHEPIUU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ACUCTBUE CUETUMKA MOHUZUPYIOIIUX YaCTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY.

Hyxnonnass mogens snpa [eiizenOepra—MBanenko. 3apsg siapa. MaccoBoe
yucio sapa. M30Tonsl.

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

3aKkOH pPaJMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3Iy4YCHMs. BIusAHME PATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbII POH n3inydenus. Jlo3umerpusi.

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

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonpl perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHCcTBO pU3MyecKoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHYECKHE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIN peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DiieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HM3UKH JUISI OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoJiHIA U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEA0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpeHHEE CTpoeHHe
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounnu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31HOr0 HeOGa HEBOOPYXKEHHBIM TJA30M C HCIOJI30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM JJIs1 OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (GU3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PHU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKA MPENJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKMX  pas3lenax «YUYEHUYECKUUA  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

O6o01maromiee NOBTOPEHUE.



O0o0uIeHNe U cUcTeEMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, posib GU3NIECKON Teopruu B GOPMUPOBAHUU MPECTABICHUN
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B 00OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeamMeTHblie CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIPEIAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M HMX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJBHHUKOB,
oTpeJieIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B JKMBOM NPUPOJE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJICTBE
NIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
3JIeKTpoJIBUTaTeNb SIKOOH, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajaap, paIuonpuEMHHUK, TEJIEBU30D,
anteHHa, tenepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS Yy4yeOHOro mnpeamera «Duzukay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B IPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e c(oOpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOy4Yaromerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEPECAX TPAXKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAaHHTapHOM U BOJIOHTEPCKOM JIESITEIBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKCHUSIM
POCCHMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAI[UI0O M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHUWE JJMYHOTO BKJIJIa B MOCTPOCHHUE YCTOMUMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKOM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymie mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OATBHOTO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEecce
U3y4eHUs: (PU3MKU OCYHIECTBISITh MPOEKTHYI0O M HCCIEAO0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
ba3oBble JJornueckue JeficTBUA:

CaMOCTOATENFHO  (DOopMyNIHMpOBaTH U aKTyaIM3UPOBAaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBbIX
bu3YeCcKuX SIBICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTE€pPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Bba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METO/IOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3a1ayy,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUs, HaXOIUThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHUS 3a/aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICATEIBHOCTH;

yYMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HABbIKAMH MOJy4YEHUS HUHPOpMALHUU (PU3HYECKOTO COJIEPKAHUS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CUCTEMAaTU3allli0 M UHTEPIpPEeTalni0 MHPOPMALUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX
TEXHOJIOTMd B  PEIICEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEPKAHMS B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHHs: WHGOpPMalMKU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe AeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3MKM U BO BHE-YPOUHOMH
JIESITEIbHOCTH;

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

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

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX AEMCTBHH C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeesaTh pojid ¢ y4€TOM MHEHUI YYaCTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIIATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYILIECTBIISATh ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUMN;

JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

paclIMpATh paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IPYIUIMU B 001aCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIHHOM pediIeKcHr Kak OCO3HAHUS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcu IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHHIKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce AOCTHKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI T10
dbuzuke U1 YpOBHS CpeaHero oOImero o0pa3oBaHUs y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJaNTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOS U3
CBOHMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JPYTMX, YUYWUTHIBATh €ro TPH OCYIICCTBICHHH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[MTPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (M3HKU B COBPEMEHHON HAy4YHOM KapTHHE MUpa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIMN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (Uu3ndeckux Tel U
IPOIECCOB (SIBICHUI): HWHEpLUMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ymopyras naedopmainus, abCOIIOTHO
yrIpyroe u abCONMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTU
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paszinyath YyCJOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYIbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes mJis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PaOOTHI CUJIBI C U3MEHEHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HUCIOJIb30BATh
MaTEMaTHU4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbca U
MEXaHUYECKON SHEPrUr, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHATM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIOIb3YS
ocHoBHble mojokeHns MKT wu 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKM (CBSI3b JIABJICHHMS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HDHEPrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPBl BEIIECTBA CO CPEIHEHM KHHETUYECKON
DHEPrUeN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpaUWEeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
UeNyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH J[xkoyisi—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEll, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUWAJIbHAs DJHEPIUs, KHUHETHYECKas
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBUS Tena ¢ 3eMi€il BONM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod nedpopmanuu NOpPYKHUHBI, KOJMYECTBO TEILIOTHI,
aOcoyIoTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACAJIBHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TENMIOBOTO
JBUTATEJIS; IEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOrO MOJIs,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo 11apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAT 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  MOTEHLMAJNOB, JJEKTPOABIKYLIas CWja, CWiIa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM U
napaJyiebHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS IIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, nuddys3usi, ucrnapeHue,
KHUIIEHHE M KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAlIPaBICHHOCTh
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOTHUKA;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  ITOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (M3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCUTEJIBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh IpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH UCCIEI0BaHUN
B paMKax ydeOHOro OJKCIEpPUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(Gu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBAaHUSIM 3aJlauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM MOIYUEHHBIX PE3YyJIbTAaTOB;

pelaTth KayecTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE MHTErpallui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI ¢ OMOPOIl Ha U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATIEHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4daeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

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

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHHE pacCCMaTPUBAEMO MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeIbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIPHOCTH YEJIOBEKAa U  JAJIbHEUIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3MYECKON Teopuu —
ANEKTPOANHAMHUKH, CHELHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, poib (puszudyeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHUN O
(bu3nYecKoil KapTUHE MHUpPa, MECTO (PM3HUECKON KapTHHBI MUpa B 00ILEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O IPUPOJIE;
paziuyaTh YCJIOBUSL NPUMEHUMOCTH Mojened (u3nyeckux Ten U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOIeOaHus, MATEMaTUIECKUN MasITHUK,
UJeadbHbIA MPYXUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, UJeaTbHbIN
KOJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Si7pa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth yclioBUS (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (H3NIECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CICUUAIIBHOW  TEOPUHM  OTHOCHUTEJIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHHINTEHHA  UIs
dororddexra, mepBeld U BTOpoWM mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YHCEN U DHEPTUU B SIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCh M SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTAaTUYECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIXKYILAs CUJA, HHAYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHSI CBA3U SA1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SBJICHUIA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TIOJHOE BHYTPEHHEE OTpa)xKeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ambda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanun3a u paboThI Ja3epa;

OMPENENATh HAMPABJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH MU300pakeHUe, CO3JaBaEMOE MIOCKUM 3€PKajIoM, TOHKOU JTIMH301,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOlMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a UM OOBSCHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tell, DBOIIONNH 3BE3/] M BeeneHHol;
MPOBOJUTH HKCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢uznyeckux BeMMYUH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOAUTH OMBITHI MO MPOBEPKE MPEITIOKEHHONW THUIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU HUCCIIECIOBAHUI
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THBIC 3aJayd C SBHO 3aJaHHOW W HESBHO 3aJIaHHOM
(Gu3MYeCcKOl MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNH, OTBEYarollue TPeOOBAHUAM 3aJauyd, MPUMEHSAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUMN
IpU  WCIOJB30BAHUM MAaTEeMAaTUYECKUX METOJOB pEIIeHHUs 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIIUXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHbIX
pe3yJIbTaToB;

pelaTth KayecTBEHHbIE 3a/auyd, TpeOyloulMe MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKXKE WHTETPAIlUU 3HAHUHA U3 IPYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OOpPOi Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBON M MPOU3BOIACTBEHHON
JESTEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKHMH IpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA [Uid JaJbHEHIIEr0 pa3BUTHUS YEJIIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MEepepabOTKU U TPEAbSIBICHUA Y4EeOHOUH H
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA WH(OpPMALIUH;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIBI, PAMOHATFHO PACpPEACIATh ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATh BKIJAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPpUBAEMO MTPOOIIEMBI;

IPOSIBISATE MOTUBALMIO K Oyayiien npohecCUuOHAIBHON AESITETbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acoB
Ne HaumenoBaHue pa3jieioB U JuiekTpoHHbIE (U(pPOBBIE) 00pa3oBaTeIbHbIE
KonTpoabubie IIpakTuueckue
n/m TeM MPOrpaMMbl Bceero pecypcebl
padoThI padoThI
Pasnen 1. HAYUHBIN METOA ITIO3ZHAHMUSA TPUPOAbI
11 Hayunblii MeTOA MO3HAHUS 6 0 0 bubnnorexa LHOK https://m.edsoo.ru/7f41bf72
' HPUPOJIBI https://m.edsoo.ru/ff0c33e6
Hroro no pazgeny 6
Pasznea 2. MEXAHUKA
bubmuoreka IOK https://m.edsoo.ru/7f41bf72
21 o — 10 1 0 https://m.edsoo.ru/ff0c3508 https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc%D0% A6%D0%9E % D0%9 A
bu6nunoteka LIOK https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ffOc3be8 https://m.edsoo.ru/ff0c3be8
2.2 Jlunamuka 10 0 0
https://m.edsoo.ru/ff0c3d00 https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00 https://m.edsoo.ru/ff0c3el8
2.3 Craruka TBEpAOro Tena 5 1 0 bubnnorexa LHOK https://m.edsoo.ru/ff0c41a6
24 3aKOHBI COXpPAHEHUS B 10 | 0 bubnuoteka [{OK https://m.edsoo.ru/ff0c43d6
' MEXaHHKE https://m.edsoo.ru/ff0c478c
Wroro no pazmeny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA
OCHOBEI
31 T ———— 15 | 0 but6mmoreka [IOK https://m.edsoo.ru/ffOc4b74
) yp https://m.edsoo.ru/ffOc4dc? https://m.edsoo.ru/ffOc4fde
TEOpUHU




Tepmoaunamuka. TeroBbie

3.2 20 0 bu6nmoteka LIOK https://m.edsoo.ru/ff0c570e
MAaITHHBI
ArperaTHble COCTOSIHHS
3.3 BemecTBa. PazoBbie 14 0
MepPEex0/Ibl
Hroro no pazgeny 49
Paznen 4. JIEKTPOIUHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24 0 https://m.edsoo.ru/7f41bf72
4.2 HocrosHHeIi . 24 0 https://m.edsoo.ru/7f41bf72
ANMEKTPUIECKUHN TOK
43 Toku B pa3IMuHbBIX Cpeaax 6 0 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 54
Pazznen 5. PUBSHUYECKHM TIPAKTUKYM
5.1 ®u3NUecKuil NPaAKTUKYM 16 16
Hroro no pazgeny 16
PeszepBHOE Bpems 10 0
OBUIEE KOJIMYECTBO YACOB 170 16

[10 [TIPOT'PAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (pPOBbIe)

Ne n/m Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paznen 1. 9JIEKTPOIUMHAMUKA
bubnunoreka LIOK
I MarnutHoe nose 14 0 0 https://m.edsoo.ru/7f41c97¢c
bubnuoreka [{OK
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 1 0 hitps://m.cdsoo.ru/Tf41c97c
Wroro no pasaeny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
bubnuoreka [IOK
. M 1
21 CXAHHYCCKHE KOeOanHA 0 0 0 https://m.edsoo.ru/7f41c97¢
bu6mmoreka IIOK
. 1
22 DneKTpOMarHuTHbIE KoJieOaHus 5 0 0 hitps://m.cdsoo.ru/Ti41c97c
)3 MexaHn4ecKne U 31eKTPOMATrHUTHBIE 10 | 0 bubnmnoreka
' BOJTHBI ILIOKhttps://m.edsoo.ru/ffOccfe0
bu6nmorexa LIOK
2.4 Onmika 25 ! 0 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 60
Pa3zaen 3. OCHOBBI CIIELIUAJTBHOM TEOPUU OTHOCUTEJBHOCTH
bub6mmorexa [IOK
31 Ocionst CTO > ! 0 https://m.edsoo.ru/ff0cf862
Wroro no pazueny 5

Pa3znen 4. KBAHTOBAS ®U3UKA




bu6nmoreka [IOK

' - i 1
4.1 KopryckyapHO-BOIHOBOH Ayamism > 0 https://m.edsoo.ru/ff0dOca8
bubnunoreka LIOK
42 rsmica atoma . 0 https://m.edsoo.nu/ff0d09 1a
43 ®du3uKa aTOMHOTO S/1pa U 3JIEMEHTapHBIX 5 0 bubnmnoreka HOK
) YaCTHILL https://m.edsoo.ru/ff0dOafa
Uroro no pazgeny 25
Pazpen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKHU
bubnunoreka LIOK
. 12
5.1 DNeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 0 hitps://m.cdsoo.ru/ff0d 1784
Hroro no pazneny 12
Paznen 6. PUBHUYECKUMN MPAKTHUKYM
6.1 Pu3NYECKU IPAKTUKYM 16 16
Hroro no pazgeny 16
Pasznen 7. OBOBIHIAIOIIEE IOBTOPEHUE
Cucrematusanusa 1 0000IIeHE
71 MIPEAMETHOTO COJEPKAHMS U OIIbITA 15 0 bubnmnoreka [HOK
' NEeSATELHOCTH, TPUOOPETEHHOTO TIPH https://m.edsoo.ru/7f41c97c
u3yueHuu kypca ¢usuku 10 — 11 knaccon
Hroro no pazgeny 15
PesepsHOe Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

Ne i/ Tema YpOKa Beero I[aTa HpOFpaMMﬂoe COACPKaAaHUEC OcHOBHBIE BHUABI A€ATCJIBHOCTH
M3ydeHus o0y4aroImuxcs
1 ®dusuka — pyHaaMeHTaIbHAS 1 02.00.2004 ®dusuka — pyHmaMeHTaNbHAS HayKa Y4yacTue B IUCKYCCHH O POJTH (PU3UICCKOMH
HayKa 0 IIPUPOJIE T o npupoze. Hayunsiii meton TEOpUU B POPMUPOBAHUYU NPECTABICHUN O
Hay4Hbrii METO TO3HAHUS 1 MO3HAHUS U METOAbI UCCIICIOBAHUS (hu3HUeCcKOi KapTHHE MUPA, MECTE
) i 1 (hHU3UYECKUX SBIICHUH. (hm3MUEeCcKOI KapTHUHBI MHpa B 00IIEM PSTY
METOIbI UCCIIETOBAHUA
A A DKCIEPUMEHT U TEOPHSI B TIPOIIECCE COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
(usHueCKUX ABICHUH no3HaHwus npupoabl. Habmonenue n MPEACTABICHUI O PUPOJE.
DKCIEPUMEHT U TEOpUs B IKCIIEPUMEHT B (hU3HUKE. M3ydenune NOHATUN «TUIIOTE3a»,
3 MPOIIECCe TIO3HAHUS TPUPOIBI. 1 Crioco0s1 n3MepeHns (PU3MIECKUX «(uznydeckuii 3akoH», «huzndeckas
Ha6mo/1eHIE U SKCIIEPHMEHT B BEJIMYMH (aHAJIOTOBBIE U HU(POBEIE TEOPUS».
dusHKe WU3MEPUTEIbHBIC TIPUOOPEI, Paccmotpenue rpaHul] npUMEHUMOCTH
CHOC()6I)I HgMepeHHﬂ KOMIIBIOTCPHBIC JaTYUKOBBIC CI/ICTCMI)I). (I)I/I3PIII6CKI/IX 3aKOHOB.
4 (UBHHECKUX BemTHH 1 IorpeursocTn n3MepeHuit GU3MIECKHUX CpaBHeHHUE U3MEPEHUH (PU3NIECKUX
BENU4HH (abComoTHas 1 BEJIMYMH IIPU IOMOIIY aHAJIOTOBBIX U
A6COHI‘OTHaﬂ 1 OTHOCUTCJIbHAA OTHOCHTCHBH&H), HI/I(i)pOBLIX HU3MEPUTETbHBIX HpH6opo]3,
5 MOTPEMIHOCTH U3MEPEHUI 1 06.09.2024 = MoaenupoBanue GU3MIECKUX SBICHUI HaIrpuMep, NPy U3MEPEHUHN CUJIBI TOKA U
(U3UUECKUX BETMUMH ¥ IPOLIECCOB (MaTEpHAIbHAS TOYKA, HaIPsDKESHUS B 1ICTIHM IIOCTOSIHHOTO TOKA IIPH
a0COIIOTHO TBEPAOC TCJI0, UICAIbHAA IIOMOIIIM AaHAJIOIOBBIX U III/I(l)pOBHX
MOI[GJ'II/IPOB&HI/IG B @HSHKC. KUIKOCTD, UIeaILHBIN ras, TOUYEYHBIN W3MEPUTEIBHBIX HpI/I60p0B.
POJH, U MECTO (1)1/131/11(1/1 B 3ap5111). T'unoresa. ®usunueckuit 3aKOH,
(DOPMUPOBAHUHU COBPEMEHHOI rpaHullbl €r0 MPUMEHUMOCTH.
6 i 1 09.09.2024 ' yspueckas reopus
Hay4YHOU KapTHUHBI MUpPA, B pu.
MPAKTHUECKOH MESTETbHOCTH Ponb 1 MecTo usnku B popMupoBaHun
. COBPEMEHHOW Hay4YHON KapTUHBI MUpAa,
JIIOAEU o o
A B IPAKTUYECKOU IESITENBHOCTH JIFOAEN
Mexanndeckoe OBUKEHUE. Mexaandeckoe JBHKCHHUE. IIpoBenenne KOCBEHHBIX U3MEPEHUN
7 CucremMa oTcuera. 1 OTHOCUTEIBLHOCTD MTHOBEHHOM CKOpPOCTH M YCKOPEHUA TECJIa, B

OTHOCUTENBHOCTh
MEXAaHNYCCKOT'O IBUKCHUA.

MEXAHUYCCKOT'O IBUKCHUS.
Cucrema orcuéra.

TOM YHCJIe YCKOPEHHSI CBOOOIHOTO
NaJICHUs], IPOBEICHUE MCCIICTOBAHMS




10

[Ipsimast u oOpaTHas 3a1a4u
MEXaHUKHI

Paaunyc-BexkTop MarepuanbHON
TOYKH, €r0 MPOEKIMH Ha OCU
KoopauHat. TpaekTopus.
[Tepememenue. Cxkopocts. Ux
MPOEKIUU HAa OCH KOOPJUHAT

PaBHOMepHOE mpsMOIUHEHHOE
nsuxkenue. ['papuyeckoe
OIHMCaHNE PABHOMEPHOTO
MPSIMOJIMHEHHOTO JBUKECHUS

CrnosxeHue nepemMeIieHnii u
ckopocrei. Pemenue 3a1au

13.09.2024

11

HepaBHoMepHOE nBHKEHHE.
MrHoBeHHas CKOPOCTb.
VYckopenue. [IpsamonnneiiHoe
JBUKEHHE C TIOCTOSTHHBIM
YCKOPEHUEM

16.09.2024

12

13

I'paduueckoe onucanue
prIMOHHHeﬁHOFO JABHUXXCHUS C
IMOCTOAHHBIM YCKOPCHUEM

CBoboaHOE TIafieHHe.
Yckopenue cBOOOTHOTO
najieHusl. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH M MX
rpaduxu

IIpsamas u oOpaTHas 3a0a4l MEXaHUKH.
Pannyc-BexkTop MaTepUalIbHOM TOYKH,
€ro IPOEKIIUN Ha OCH CUCTEMBI
koopauHar. Tpaekropus.
Ilepemerienne, CKOPOCTh (CpeIHI
CKOpPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHUE MaTepHaIbHON TOUKH, X
MIPOEKIINU Ha OCH CUCTEMBI KOOPAWHAT.
CrnoxeHue nepeMereHui 1 CI0KeHUe
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHEWHOE IBUKEHUE.
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH,

YCKOPEHMS U IIyTU MaTEPUAIILHON TOUKU

OT BPEMCHH U UX Tpa(uKu.

CBoOonHOE MTafieHne. Y CKOpeHue
cBOOOHOTO MajicHusl. [IBHKeHne

Tela, OpPOIIEHHOTO MO YTIIOM K
TOPH30HTY. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH U YCKOPEHHSI MaTepUaIbHON
TOYKH OT BPEMEHH U UX rpaduKu.
KpuBonuneitnoe nmwkenue. JBrkeHue
MaTepUaIbHOM TOYKHU 110 OKPYKHOCTH.

Yrnosast u nuHEeRHas cKopocTsk. Ilepuon

¥ 4acToTa o0palieHus.
LenTpocTpemutensHoe
(HOpMarbHOE), KacaTeIbHOE
(TaHTeHIMAIBHOE) U TIOJTHOE
YCKOpPEHHE MaTEepUaIbHON TOUKH.
TexHn4eckue ycTpoicTBa H
TEXHOJIOTMUYECKHE TIPOIIECCHI:
CIHUJIOMETP, IBM)KEHUE CHAPSIIOB,
LENHbIe, IecTepEHYaThIe U PEMEHHbIE

3aBUCUMOCTEN Mexay pusndeckuMu
BEJIMYMHAMU (IIyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBIKEHHH, IEPUOJA
oOpalIeHus] KOHIYECKOI0 MasiTHUKA OT €T0
MapaMeTPOB) U OMBITOB IO IPOBEPKE
MIPENTI0KEHHON TUIIOTE3b! MIPH U3YYEHUU
PaBHOYCKOPEHHOTO MPSIMOIMHENHOTO
JBWKEHUSI, IBWKCHUS Teja, OpOIIeHHOTO
TOPU30HTAJIBHO, ABMKEHHS TeJa 110
OKPY>KHOCTH C ITOCTOSIHHOH 110 MOZYJIIO
ckopocThio. OnpezaeneHne abCOMOTHBIX U
OTHOCHUTEIBHBIX OIPEIIHOCTEH

n3MepeHni GU3NIECKUX BEINYMH.

OrueHka rpaHuil norpemxocteit. Mzyuenue
MOJEJIA CUCTEMBI OTCYETA, CPABHEHUE IIYTEH,
TPAeKTOPUi, CKOPOCTEH JBUKEHUS OJTHOTO U
TOrO XK€ TeJIa B Pa3HbIX CUCTEMAX OTCYETA.
AHau3 pa3HbIX CIIOCOOOB UCCIIEAOBAHHUS
JBIDKCHUH.

Paccmorpenue npenensHoro nepexona u
U3MEPEHHE MTHOBEHHOUM CKOPOCTH.
MogenupoBanue npeoOpa3oBaHUs
JBHKEHUH C MCITOJIb30BaHUEM

MEXaHHU3MOB, U3yUCHHE

npeoOpa3oBaHHs YIIIOBOM CKOPOCTH B
peayKrope.

AHanu3 HanpasJIEHUS CKOPOCTU TIpU
JIBJKEHUH 110 OKPY>KHOCTU. Perienue
pacuéTHBIX 3a/1a4 € SBHO 3a/laHHON U




JIBu>keHue Tena, OpoieHHOro

repe1avyn, CKOPOCTHBIE TU(THI

HESIBHO 33JTaHHOHN (hM3MIECKON MOJEITHIO
c
WCIIOJTb30BaHNEM OCHOBHBIX 3aKOHOB U

(hopMysT KHHEMATHKH.

14 Pemenue xauecTBEHHEIX 3a1a4,
IOJ1 YIJIOM K TOPU30HTY .
TpeOYIONIMX NMPUMEHEHUS 3HAHUH
MO KHHEMATHKE.
OO0bsicCHEeHHE YCTPOICTBA U IPUHITUIIA
JICHCTBUS CITUIOMETPA, IIEMHBIX,
KpuBonuneiinoe 1BuxXeHUE. Pemrenue xauecTBEHHEIX 337134,
JIBH>KEHUE 110 OKPY>KHOCTH. TPeOYIOIIMX PUMEHEHUS 3HAHUH
YrioBas u IMHEHHAs MO KHHEMATHKE.
15 20.09.2024 .
CKOPOCTb. Hepp[() I M1 4yacToTa. OOBbsicHEHHE YCTpPOHMCTBA U ITIPUHIUIIA
TI0JTHOE YCKOPEHHUE HIeCTEpEHYATBIX U PEMEHHBIX IIepenad,
CKOPOCTHBIX JTHU(TOB.
KonTponbhas padbora no teme
16 "KHHeMaTHKA" 23.09.2024 OOBsCHEHUE IBUKCHHMSI CHAPSIJIOB.
OrmpeneneHue ycIoBUH TPUMEHUMOCTH
Mojiesiel (PU3MYECKUX T U TPOLIECCOB
(sBNeHNt): MaTepuaIbHas TOUKA,
PaBHOYCKOPEHHOE JBH)KEHHUE, CBOOOTHOE
najicHue.
TepBprif 3ako HploToHa. BrinosHeHrne y4eOHbIX 33/]aHuil Ha aHAITU3
VnepuuanbHbIe CHCTEMBI MEXaHMYECKHX MPOIIECCOB (SBJIECHUM) C
17 orcuéra. [IpuHuum HCIIOJIb30BaHNEM OCHOBHBIX MOJIOXKEHUH 1

OTHOCHUTEJILHOCTH | annnes.
HeunepuuanbHble ccTeMbl
oTcuéTa

3aKOHOB KHHEMATHKH: OTHOCUTEIBLHOCTD
MEXaHHUYECKOTO JIBKCHUS, HOPMYJTBI
KMHEMAaTHUKN PaBHOYCKOPEHHOTO
JIBIKEHHS, IpeoOpa3oBanms ["ammies ans
CKOpOCTH U nepemenieHus. Vcrnonb3oBaHue
IT-Texnonoruii npu pabote ¢
JTOTIOTHATETHHBIMU HCTOYHUKAMHU




18

Cuna. PaBHOz€MCTBYIOIIIAS
cuna. Bropoii 3akon HerotoHa.
Macca

19

B3anmopencreue ten. Tperuit
3aKkoH HproTOHa

20

21

22

23

[IpuHIUIT CYynepno3uiuu Cuil.
Pemenue 3amay Ha
MPUMEHEHUE 3aKOHOB
HrroTrona

3aKOH BCEMUPHOI'O TATOTEHUS.
OKBUBaJIEHTHOCTh
IPaBUTAMOHHOW U HHEPTHOMN
MacChl

Cua TSHKeCTH M yCKOpEHHUE
CcBOOOIHOTO ITaJECHUA

JIBmkeHne HeOECHBIX Te U UX
UCKYCCTBEHHBIX CITyTHHKOB.
IlepBas kocMuueckas
CKOpOCTb. 3akoHbl Kemepa

27.09.2024

30.09.204

24

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

25

26

Cuna tpenus. [Ipupona u
BU/IbI CHUJI TPCHHA. ,Z[BI/DKeHI/Ie B
JKHUJKOCTH U Ta3e C YIETOM
CHUJIbI COMIPOTUBJIEHUS CPEJIbI

JaBnenue. I'mapocrarnyeckoe

04.10.2024

07.10.2024

ITepsriit 3akoH HeroToHAa.
NnepuynanbpHble cUCTEMBI OTCUETA.
[Ipuntun

OTHOCHUTEIBHOCTH

lanuies.

Heunepuunansubie

CUCTEMBI OTCuéTa

(ompenenenue,

npuMepsl). Macca tena.

Cuna. [Tpunuun

CYNEPIHO3HULIUH CUIL

Bropoii 3akoH HeroToHa

JUIs1 MaTepUaJIbHOM

TOYKHU. TpeTuil 3aKoH

Hrrorona nis

MaT€praIbHBIX TOYCK.

3aKOH BCEMUPHOTO TATOTEHHS.
OKBHUBaJICHTHOCTH I'PAaBUTALIIOHHON 1
HWHEPTHOH Macchl.

Cuna TsxecTH. 3aBUCHMOCTD
YCKOpPEHUS CBOOOTHOTO MAJICHHUS OT
BBICOTBI HaJl IOBEPXHOCTHIO IUIAHETHI U
0T reorpau4ecKoi MHUPOTHI.
JIBmkeHne HEOECHBIX TEN U UX
CIyTHUKOB. 3akoHb! Kerutepa.
[lepBas kocMu4eckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Bec Tena, IBIKYIIErocs ¢ YCKOPEHHEM.
Cuta tperms. Cyxoe Tpenue. Cuna
TPEHUA CKOJILXKCHUA U CUJia TPCHUA

WH(GOPMAITUH 110 TEME, WX KPUTHICCKHHA
aHaJIN3 U OIIEHKA JJOCTOBEPHOCTH

[IpoBenieHre KOCBEHHBIX U3MEPEHUM
paBHOJIEHCTBYIOMIEH cril 1 KO3 PUIIeHTa
TPEHHS CKOJIBbKEHUSI, TPOBEICHIE
WICCIIETOBAHUS 3aBUCUMOCTEH (PU3NIECKIIX
BEJIMYWH (CHJI YIPYTOCTH, BO3HUKAIOIIIX
B MIPY’KMHE U PE3MHOBOM 00pasiie, OT UX
nedopmaIum) 1 OIBITOB TI0 MTPOBEPKE
MPEI0KEHHON TUIIOTE3bI IPH H3YYSHUN
JIBIKEHHSI OpycKa I10 HAKIIOHHOH
TUIOCKOCTH, ABMKEHUS CHCTEMBI
CBSI3aHHBIX Tell, 1e(hOpMaIK TEI.
Omnpenenenre a0COMOTHBIX U
OTHOCHUTEIFHBIX MTOTPEITHOCTEH
M3MepeHnid (PU3MIECKUX BEITHINH.
OrieHKa TpaHuI] MOTPEITHOCTEH.
HccnenoBanne ABYKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON depe3
NErkuii OJIOK, TBMKEHUSI OpycKa 110
HaKJIOHHOW MJIOCKOCTHU

C TIepeMeHHBIM K03(pPUIIMEHTOM TpeHuS,
JIBIKEHHSI TPy3a Ha Bally C TPEHUEM.
HaGmonenue nevmkeHns Ten B
WHEPIHATBHBIX U HEMHEPIHATbHBIX
CHUCTeMax OTCYETa, HalprUMep, KaueHUs
JIBYX IUJIMHAPOB WU IIAPOB Pa3HON MacChl
C OJTMHAKOBBIM YCKOPEHUEM OTHOCUTEIIBHO
HEWHEPIUAITBHON CUCTEMBI OTCUETA.
NzydeHne neHTpOOSIKHBIX MEXaHU3MOB.
CpaBHeHHE CHJI TPSHHS TTOKOSI, KAUSHHSI U
CKOJIB)KEHUSI.




napienune. Cuita Apxumena

mokos1. Koaddurment tperns. Cuna

COIIPOTHUBJICHUS IIPU ABUXXCHUU TCJIa B

JKUJKOCTHU WIH ra3e
€€ 3aBUCHMOCTb OT CKOPOCTH
OTHOCUTEIBHOTO JIBUKEHUSL.
Hasnenue. I'uapocraTuyeckoe
napnenue. Cuna Apxumena.
TexHuueckue ycTpoucTaa

Pemenue pacu€THBIX 3a/1a4 ¢ SBHO 3aJJaHHON
Y HESIBHO 33JJaHHON (PU3NYECKON MOJICITBIO

C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopMyJT KHHEMATHKH U TMHAMUKHU.
PewreHne kauecTBEHHBIX 3a/1a4,

TpeOYIOIINX MPUMEHECHHUS 3HAHUHN 10
KUHEMAaTHKE U JUHAMUKE.

OO0ObsicCHeHHE YCTPOICTBA U IPUHITUTIA
JIEUCTBUS MOAIIUITHAKOB.

OO0BbsICHEHNE TBIKEHHSI HCKYCCTBEHHBIX

CITyTHHKOB.

27

AOGCOTIOTHO TBEPIOE TEIIO.
ITocTynarensHOE 1
BpalaTeabHOe IBUKCHHE
TBEPJIOTO Telia

28

29

30

MoOMEHT CHITBI OTHOCUTEIBEHO
ocu BpauieHus. [1neqo cuibl

CnoxxeHue cuil, MIPUIIOKEHHBIX
K TBepomy teny. Llentp
TSDKECTH Tella. Y CIIOBUS
paBHOBECHSI TBEPAOTO TENA.
Bunel paBHOBecHs

Pemenue 3agau

11.10.2024

31

KonTponbHas pabota mo Teme
"lunamuka. Ctatuka
TBep0TO Tena"

14.10.2024

AGcommoTHO TBEPI0E TEINO.
[MoctynarenpHOE U BpaliaTeaIbHOE
JIBIKEHHE TBEPIOTO Tena. MOMEHT
CHJTBI OTHOCHUTENBHO OCH BPAIICHHUS.
IIneuo cunbl. CioxKeHUE CHIL,
MIPUWIOKEHHBIX K TBEPAOMY TEILy.

IenTp TSDKECTH TENA.

VYcaoBus PaBHOBECHA TBépZ[OFO TCla.

YcroitunBoe, HEyCTOMYUBOE,
Oe3pazanyHOe paBHOBECHE.
TexHu4eckue ycTponcTsa u
TEXHOJIOTHYECKHE ITPOLIECCHI:
KPOHIITEWH, CTPOUTEIbHBINA KPaH,
penéTyarbie KOHCTPYKLIUN

IIpoBenenue uccnenoBanusl yCIOBUM
paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh
BpalllcHUs; KOHCTPYUPOBAaHUE
KPOHIUTEHHOB U pacd€T CUII YIIPYTOCTH;
U3y4ECHUE YCTOMUUBOCTU TBEPIOIO TEINA,
HMMEIOLIETO MIIomans onopsl. Pemenue
pacu€THBIX 3aJ1a4 C SIBHO 3aJJaHHOM U
HESIBHO 3aJIaHHOH (pr3MYecKoil MOJIENBIO C
HCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyI cTaTuKH.

Pemenne kauecTBEHHBIX 3ajad,
TpeOYIOIIMX TPUMEHEHUS 3HAHUH

II0 CTAaTHKE.

OOmBsicHeHHe yCTPONCTBA U TPUHIIUIIOB
JIEHCTBHS KPOHIUTEWHA, CTPOUTEIBHOTO
KpaHa, peméT4aThiX KOHCTPYKIHH.
Onpenenenne ycinoBUi NPUMEHUMOCTH
MoJiesielt pu3ndeckux Tei: abCoIOTHO
TBEPAOE TEIIO.

Brinonnenue y‘l66HLIX Ba,Z[aHI/Iﬁ Ha aHaJin3




Nmnynbe maTepuanbHOU
TOYKH, CUCTEMBI
MaTrepualbHbIX TOYeK. LleHTp

NMnynbc MatepuaibHOM TOUKH,
CHUCTEMBI MaTepHalbHBIX ToueK. LlenTp
Macc CHUCTEMBI MaTEpUAIIbHBIX TOYEK.

MEXaHWICCKUX MPOIIECCOB (SBICHUI) C
HCTIONTF30BAaHNUEM OCHOBHBIX TTOJOXKCHUN U
3aKOHOB CTATHUKHU: yCIIOBHS PAaBHOBECHS
TBEPIOTO TENa

IIpoBenenne KOCBEHHBIX U3MEPEHUN
AMITyJIbCa TeJla, KHHETUIECKON 1
MTOTEHIIUABHOMN SHEPTUH TeJa, MOITHOCTH

32 MACC CHCTEMBI MATEpHATHHBIX Teopema 0 IBIKEHHHU LIEHTPA Macc. CHUJTBL; TIPOBEJICHHE OTIBITOB IO MPOBEPKE
VMIyJIbC CHITBI M H3MEHEHHE UMITYJIbCa | TPEATIOKEHHOM TUIOTE3bI IPU N3Y4YEHNUH
To4eK. TeopeMa o0 IBMKEHUHU .
Tena. PaBHOYCKOPEHHOTO MPSMOIMHEHHOTO
LIEHTpa Macc .
3aKOH COXpaHEHHS HMITYJIBCA. JIBU)KEHUS U B3aUMO/ICHCTBHS TEIT.
HNmnynbe cuibl 1 U3MEHEHUE PeakTHBHOE JIBIKCHUE Onpenenenne aOCOMOTHBIX U
13 UMITYJIbCa Tella. 3aKOH MOMEHT HMITYITHCa MATEPHATHHOIH OTHOCHTEIIbHBIX TIOTPEITHOCTEN
COXPAHEHHS HMITYJIbCA. Toukw. TIpe/ICTABICHHE O COXPAHEHHH M3MepeHuii pu3nueckux BenuuuH. OmeHKa
PeakTUBHOE JBUKEHUE MOMEHTA HMITYJIECA B IIEHTPAIBHBIX rpannl norpemtoctelt. lposenerue
HOTTSIX IKCIIEPUMEHTA 110 CPABHEHHIO H3MEHEHHUS
Mowment nmmyneca ' MMITYJIbCA TeJNa C UMITYJIbCOM CHIIBI
. Pa6oTa criibl Ha MAJIOM U HA KOHCYHOM Y Yy ’
" EaTepI/IaIIBHOI/I TOYKH. nepememeruu. Tpaduucckoe W3MEHEHHSI MOTCHIHAIBHOW SHEPrHU
€CTaBJIICHUE O COXPAHEHUH i
p p [pE/ICTARIICHHE PAGOTHI CHITBL, NPYXHHBI C pPaOOTOW CHIIBI TPEHHUSI.
MOMEHTa UMITYJIbCa B MOIHOCTS CHITh HccnenoBanne COXpaHEHHS HMITYJIbCA TIPH
' . TPYrOM B3aUMOJICHCTBUH, COXPAHCHUSI
LCHTPALHBIX ITOJISX KuHeTHuecKast SHeprus MaTepuanbhoii > PY I6l » COXP
SHEPTUH IPH CBOOOIHOM MaJICHHH.
35 Pemenue 3amau 18.10.2024 | touku. Teopema 00 M3MCHEHUH p p A A
KMHETHUECKO SHEpTHU MaTepuanbHoii | ONPeAeienne PaboTEI CHIIbI TPEHHS TIPH
TOUKH JIBUYKECHUH TeJIa 10 HAKIIOHHOM TJIOCKOCTH.
PaGOTa CHIILL HA MAJIOM 1 Ha IOTCHUUATBHBIC H Ha6nronenue u 00bsICHEHHE PEaKTHBHOTO
HCTIOTCHIUAJIbHBIC CHJIBI. ABUKCHUA.
KOHEYHOM IIEPEMELICHHH. . b p .
OTCHIMAIIbHAS SHEPTHUSL. elIeHre PacUETHBIX 3a/1a4 C SBHO
36 I'paduaeckoe nmpencraBieHue 21.10.2024 p
[MoTeHnMa bHAS SHEPTHS YIIPYTO
paboTh! cuitbl. MOIIHOCTH JTeOPMHPOBAHHON TPYIKHHEL.
CHUJIBI IToTeHnumanbHast sHEprus Tena B
OJIHOPOJIHOM T'PaBUTAIIMOHHOM IIOJIE.
[MoTeHuMa bHAS SHEPTHS TeNIa
37 Kunernyeckas >Heprus. B IPaBUTallHOHHOM I10JI€ OJHOPOJHOTO  33JlaHHOM M HEsIBHO 3alaHHON (u3mdeckoit




Teopema 06 u3mMeHeHUH
KMHETUYECKOU SHEPrUu
MAaTepHAIbHON TOUKHU

IloTennuanepHele U
HEIOTEHI[UAILHBIE CHJIBI.

mapa (BHyTpHY ¥ BHE I1apa).
Bropas xocMuyeckas CKOpPOCTb.

TpeTba kocMUUecKasi CKOPOCTb.
CBs13b pabOTHI HEIOTCHINATBHBIX CHIT
C I3MEHEHEM MeXaHHIECKOU

MOJIEINTBIO
C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyIT MEXaHUKH.

Pemenne kauecTBEHHBIX 3a71ad,
TPeOYIOMIMX MPUMCHEHUS 3HAHUH

38 SHEPrHU CUCTEMBI TeJl. 3aKOH
[MoTeHUMATbEHAS SHEPTHS. p N IO MCXaHHKC.
COXpaHEHHs] MEXaHHUYECKON IHEPTUH. =
Bropas kocMuueckast ckopocThb 061’;{0{161{146 TPHHIMTIOB ACHCTBI
T anyrne " HCYTIPYTUEC CTOJIKHOBCHHUAA. BOJOMETA, KOIEPaA, NPYKUHHOT'O
PETRA KoCMIICeCKast Ypasrenue beprym 11 uieanbHOMI nucTosieTa, rupockona. O0bsicHeHUEe
CKOPOCTh. CBA3L PAGOTHI KHIKOCTH KaK CICICTBUE 3aKOHA JIBIDKCHUSI PAKeT, PUTYPHOTO KaTaHUs Ha
HCIIOTCHIOHAJIbHBIX CHUJII C COXpaHeHI/ISI MEXaHUYCCKOU 3HepFI/II/I. KOHBKaX. OHpeILeJ]eHI/IC YCHOBI/H‘/’I
39 U3MEHEHHEM MEXaHUYEeCKON Texmmriecxue yCrpoHcTBa 1 TIPMMEHHUMOCTH MoJieIel (pU3MYecKHX Tel U
TEXHOJIOTHUYECKHUE MPOLIECCHI: BHKECHUC N
SHEPTUH CUCTEMBI Te. 3aKOH i p oH A - IpoLeccOB (SIBICHUI): aOCOIIOTHO YIIPYroe
. paKeT, BOIOMET, KO, TPYKHUHHbIIH
COXpaHCHUS MEXaHUIECKOU H a0COJIFOTHO HEYIIPYTO€ CTOJIKHOBCHMUS.
MHCTOJIET, TUPOCKOI, (PUT'YPHOE KaTaHUe BEMOTHeHIE Ve N
BITIOJTHEHHE YUCOHBIX HUH Ha aHaIH
SHCprun Ha KOHbKAX y A .
MEXaHHYIECKHX MPOIIECCOB (SBICHUIN) ¢
VYupyrue u Heynpyrue
UCIIOJIb30BAaHUEM 3aKOHOB COXPAHEHHUS B
CTOJIKHOBEHUS. Y paBHEHUE
40 25.10.2024 MEXaHHKe: 3aKOHBI COXPAHCHHS HMITyJIbCa U
beprym juis uieanbHoi MEXaHHYECKO# SHEPTUH, CBsI3b PAOOTHI
AKUAKOCTH CHJIBI C H3MEHEHHEM MEXaHUYECKOM
SHEPTUH Tea.
KonTponbHas pabota mo Teme
41 "3aKOHBI COXPAaHEHHUS B 05.11.2024 Hcnons3oBanue IT-TexHonornii npu
MeXaHuKe" paboTe ¢ TOMOTHUTETbHBIMH
UCTOYHHKAaMH HH(POPMALMH 10 TEME,
PasBuTHE NpeICTABICHUN O OCHOBHBIE MOJIOKEHUSI [TpoBeneHne H3MEPEHUIA TapaMeTPOB rasa,
npupoze Ternotsl. OCHOBHbBIE MOJIEKYJIIPHOKHHETHYECKON TEOPUH MPOBEJICHUE MCCIICJOBAHUI 3aBUCUMOCTEH
42 nonoxerus MKT. Tubdysus (MKT), ux omnpsiTHOE 00OCHOBaHHE. (U3UYECKUX BEJINYHH U OIBITOB T10
Huddysus. BpoyHoBckoe MPOBEPKE MPEUI0KEHHON THIIOTE3bI MIPH
BbpoyHOBCKOE nBMXKEHUE
JBIKEHHE. XapaKTep IBIKECHUS U W3YYCHUH YCTAHOBIICHHS TEILIOBOTO
Ctpoenue ra3000pasHbIX, B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA. paBHOBECHS M N30IPOLIECCOB B ra3ax.
43 JKUAJIKUX U TBEPABIX TEIL. Mojienu CTpOCHHUS ra3os, Omnpenesenne abCOMOTHEIX U

XapakTep ABUKEHUS U

KUJIKOCTEN ¥ TBEPABIX TEN U

OTHOCHUTEJIbHBIX IIOTPELIHOCTEN U3MEPEHUI




B3aUMOJICHCTBHUS YaCTHUI]
BeEIlECTBA

Macca 1 pa3mepbl MOJICKYJT
(atomoB). KonnaecTBo

0OBSICHEHHE CBOWMCTB BEIIECTBA Ha
OCHOBE 3THX Mojesiel. Macca u
pa3Mepsl MOJIEKYT (AaTOMOB).

KommuectBo BemiecTna.

(m3uveckux BenmmuuH. OIeHKA TPaHHI]
MOTPEIHOCTEH. JKCIepUMEHTATbHAS
MIPOBEPKa YpaBHEHUsSI COCTOSHHUSI HJICATEHOTO
rasa. MzyueHue Moieneii: qBUKCHUS 4aCTHUI]

44 pemectsa, TlOCTOSHAAS IMocTostHHAs ABOTaIpo. BeILleCTBA, OPOYHOBCKOTO FBAKCHHA, O
’ TenmmoBoe paBHOBecue. TemmnepaTypa IITepHa, KPUCTAITMYECKUX PEIIETOK.
ABorazpo 1 criocoGbl eé n3mepenus. Illkana Pemenue pacu€THbIX 3a1a4 ¢ ABHO 3aJaHHOU
45 Temneparypa. TermmnoBoe 15112024 | TeMIepaTyp Llenscns. Mogens 1 HESBHO 33JJaHHON (hPU3NUECKON MOZETIBIO C
paBHoBecue. [lkana [enbcus UJICATTBHOTO Ta3a B MOJICKYJISIPHO- HCTIOMIb3OBAHHCEM OCHOBHBIX 3AKOHOB 1
. (dhopmyn MonekynspHoi pusnku. Pemenne
46 Peenue 3anau 13.11.2024 | KMHETUYECKOW TEOPHH: YaCTHUIIBI raza KAYECTBEHHbIX 3024,
JABWIKYTCS XaOTUYCCKU U HE
B3aUMO/JICUCTBYIOT APYT C APYTOM.
. I"a30BbIC 3aKOHBL. YpaBHEHUE
WnpeansHbeiii ra3. ['a3oBrle .
47 MenneneeBa—Kiamneiipona.
3aKOHbI AOcomoTHas TeMIieparypa (1kaia
temneparyp Kenbsuna). 3akon
JlanbToHAa.
YpaBHenue Menpeneena- Uzomnporiecchl B naeanbHOM Taze ¢ TpeOYIONINX MPUMEHECHHUS 3HAHUH T10
48 Knanelipona. Pemenne 3amau MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA. MOJIEKYJISIPHOH (hU3MKeE.
AGCOIIIOTHAS TeMIIEPATyPa. I'papuueckoe npencrapienne OOBsicHEeHHE YCTPONCTBA U IPUHLUIIA
49 3axon JlanbTona H30TPOLIECCOB: H30TepMa, U30X0Pa, JEHCTBHS TEPMOMETpa, GapoMeTpa.
n3o0apa. OOBsiCHEHUE MTOYYEHUSI HAHOMATEepHAJIOB.
N3onporieccel B naeanbHOM CBsi3p MEXY JaBIEHUEM H CpelIHEM OnpeielieHne YCIoBHil IPUMEHIMOCTH
50 ra3e ¢ HOCTOSIHHBIM 19.11.2024  xpuernyeckoii sueprueii T —————
KOJIMYCCTBOM BCIICCTBA HOCTYHNATEIRHOTO TCILIOBOTO (s1BNEHMI): MoeIIel ra3a, KUIKOCTH U
I'paduueckoe MpecTaBIeHUEe ABIKCHIS MOICKYIT MACAIIBHOTO rasa TBEPZOTO (KPHCTAITHYECKOTO) Tena,
51 M30IIPOIIECCOB: U30TepMa, 20.11.2024 | (OcHOBHOE ypaBHerHe HJICaBHOTO Tasa.
H30X0pa, 1/1306apa MOJICKYJIAPHOKMHETUYCCKON Brimmorrerre yaeOHBIX 3a1aHUd Ha aHAJIA3
TEOPHH HJICATLHOTO ra3a). TETUIOBBIX TIPOIECCOB (SIBIEHUIT) C
52 OcrosHoe ypasrerre MKT CBs13b a0COIIOTHON TEMIIEPATyPhI UCIIOJIb30BAaHUEM OCHOBHBIX MOJIOKEHHN
53 Pemenue 3amau TEPMOJIUHAMUYECKON CUCTEMBI CO MKT u 3aKOHOB MOJICKYJIIPHON (DU3NUKH:

54

CBs3b a0COITIOTHOM

CpeJIHEN KUHETUYECKOUN 3Hepruei

CBA3b JABJICHUA UACAJTBHOIO ra3a Co




TeMIepaTypbl
TEPMOJUHAMUYECKOU CHCTEMBI
CO CpEIHEN KMHETUYECKON
SHEpruen MoCTyNnaTeIbHOro
TEILUIOBOTO JBIDKCHUS €&
YaCTHI]

55

56

57

58

59

60

O06006111eHE U
cucCTeEMaTHU3al g 3HAaHUU 1O
Teme "OcuoBsl MKT"

KoHntposbHas paboTta mo teme
"OcHoBbl MKT"

TepmoauHaMHuueckas cucTema.
3aaHye BHEIIHUX YCIOBUM
s T/l cucteMbl. BHenrHue u
BHYTPEHHUE NTapaMETPHI.
ITapameTpst T/l cuctemMbl kak
CpeaHUE 3HAYEHUS BEIUYMH,
OIMCBIBAIOIIUX €€ Ha
MHKPOCKOIIHYECKOM YPOBHE

Hynesoe Hauano
TEPMOJUHAMHKHU.
Camornpoun3BoJibHas
penakcauus T/l cucteMsl k
TEIJIOBOMY PAaBHOBECHIO

Monenb uaeaabHOTO Ta3a B
TepMOJMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH 3TOW MOJETU

YpaBHenue Menzeneena-
Kunaneiipona u BeipaxkeHue 1ist

26.11.2024

27.11.2024

03.12.2024

[IOCTYNATEIbHOTO TEMIOBOTO
IBYOKEHUS €€ YacTHII.
TexHuuecKue ycTponucTsa u
TEXHOJIOTUYECKHUE TTPOIIECCHI:
TEPMOMETP, OAPOMETP, OTYICHUE
HAaHOMAaTEPHUAJIOB

Tepmonunamuueckas (T]l) cuctema.
3ajaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHYECKOU CUCTEMBI.
BueliHue 1 BHyTpEeHHUE TApaMETPHI.
[TapameTpbl TEpMOIMHAMUYECKOU
CHCTEMBI KaK CPEIHHE 3HAUCHUS
BEJIMYUH, OMUCHIBAIOIIUX €€ COCTOSIHUE
Ha MUKPOCKOITUYECKOM YPOBHE.
HyneBoe Hayano TepMOJUHAMUKH.
Camonpou3BoibHas penakcanus
TEPMOJIMHAMHYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHIO. Mojenb
UJICATHHOTO Ta3a B TEPMOJUHAMUKE —
CHCTEMa YPaBHEHUI: YpPaBHEHUE
MenpeneeBa—Knaneiipona u
BBIPKCHHE ISl BHYTPEHHEH SHEPTHH.
VY ca0BUS NPUMEHUMOCTH STONH MOJEIIH:
HU3Kasl KOHUEHTPALMS YaCTHll,
BBICOKHE TEMIIEPATyphl. BeIpakeHne
JUISl BHYTPEHHEN SHEPTUu
OJTHOATOMHOTO HJICaTHLHOTO Ta3a.
KBazucrarnueckue u HeCTaTUUECKUE

cpesHel KHHETUYECKOW aHepruein
TEIUIOBOTO JIBIKEHHS U KOHIIEHTPAILUEH ero
MOJIEKYJI, CBSI3b TEMIEPaTyphl BEMIECTBA CO
cpesiHel KHHETHUYECKOW 3Hepruei
TEIJIOBOTO JIBIKEHUS €T0 YaCTHIl, CBSI3b
JTaBJICHUS UCAIBHOIO ra3a C
KOHIICHTpaIel MOJIEKY U €To
TeMIiepaTypoi, ypaBHeHue MeHaeneeBa—
Kunaneiipona

H3MepeHne yaenbHON TEMTOEMKOCTH
Pa3HBIX BEIIECTB, X CPAaBHEHUE,
MPOBEACHUE UCCIEAOBAHUMI 3aBUCUMOCTEMN
(pM3MUECKUX BEJINYMH U OIBITOB I10
MIPOBEPKE MPEIIOKEHHON THITOTE3BI IIPH
H3yYCHHUHU IPOLIECCOB TEIUIOOOMEHA U
aanrabatHoro npouecca. OnpeaeneHre
a0COJIIOTHBIX U OTHOCHUTEJIBHBIX
MOTPENIHOCTEH N3MEpeHHH (PU3NIECKUX
BenuunH. OIIEHKa TPaHUI] IOTPEIIHOCTEH.
N3ydeHre B3anMOCBSI3U SHEPTUH
MEXMOJIEKYJISIPHOTO B3aUMOJECHCTBUA U
TEeMIEPaTyphl KUIEHUS KUIKOCTEN.
W3yueHune TemnoBsIX ABUTATENCH C
WCIIOJIb30BaHHEM KOMIIBIOTEPHBIX MOJIEINIEH.
HccnenoBanue pa3HbIX cIOCOOOB M3MEHEHUS
BHYTpEHHEH sHepruu. Pemenue pacuéTHpix
3aJ1a4 ¢ SIBHO 3a/IaHHON M HESBHO 33JaHHON
(u3nIecKoi MOJIETIHIO

C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
(hopMyJT MOJICKYJIIPHON (PU3UKH H

TCPMOJNHAMUKU.




BHYTpPEHHEH SHEepruu

IMPOLUCCChI.

OneMeHTapHas paboTa B
TEPMOIMHAMUKE.
Beruncnenue paboThl 1Mo
rpaduky nporiecca

Pemenne kauecTBEeHHBIX 3aj1ad, TPEOYIOITIX
MPUMEHEHHUS 3HAHUN

61

Bripaxkenue 111 BHyTpEHHEN
SHEPrUU OJHOATOMHOIO
MJIeaIbHOrO rasa.
KBasucrarnueckue u
HECTAaTUYECKHE MPOLECCHI

04.12.2024

62

OnemeHTapHas paboTa B
TepMOIUHAMUKe. Beraucienue
paboTsl 1o rpaduKy mpoiecca
Ha pV-auarpamMmme

63

Tennonepenaua kak crnoco6
VU3MEHEHUs BHYTPEHHEN
sHepruu T/] cucrems! Oe3
COBEpILIEHUS PabOTHI

64

65

KonBekmnus,
TETJIONPOBOHOCTb,
W3JTy4YCHHUE

KonanuecTBO TEIIOTHI.
TennoéMKoCTh Tenma. Y aenbHas
Y MOJIIpHAs TEII0EMKOCTH
BEIIleCTBA. Y AelIbHAs TEII0Ta
CrOpaHUSs TOIJIMBA

10.12.2024

66

67

PacuéT xommuecTBa TEILUIOTHI
MIpY TeTUIonepeaaye

[TonsaTue 00 aguabaTHOM

11.12.2024

Ha pV-nuarpamme.

Temnonepenava kak criocod U3MEHEHUs
BHYTpPEHHEW SHEPrUU
TEPMOIMHAMUYECKON CUCTEMBI 0€3
coBepuieHus padboTsl. KonBekus,
TEIUIONPOBOIHOCTD, U3Ty4YEHUE.
KonnuecTtBo Temnotsl. TemmoéMkocTs
Tena. Y aenbHas U MOJISIpHAs
TETJIOEMKOCTH BEILECTBA. Y PaBHEHHE
Maiiepa. Y nenapHas TEIUIOTa CTOPAHMS
TormBa. Pacuér KomuuecTBa TEMIOTH
pu Teruionepenade. [lonstue 06
aanabatHOM mpotecce. [lepBbiii 3akoH
TEPMOANHAMUKH. BHYTpEeHHSISI SHEPTHsl.
KonnuecTBo TemoTs! u paboTa Kak
Mepbl U3MEHEHHUS! BHYTPEHHEH SHeprun
TEPMOJIMHAMUYECKON cucTteMbl. Bropoit
3aKOH TEPMOJNHAMUKHU IS
PaBHOBECHBIX IPOLIECCOB: Yepe3
3aJJaHHOE PaBHOBECHOE COCTOSTHHE
TEPMOANHAMUYECKON CHCTEMBI
MIPOXOJUT €MHCTBEHHAs auadaTa.
AOcoroTHas TeMIeparypa.

BTopoii 3aKk0H TEpMOAMHAMUKHN

JUTSI HEPAaBHOBECHBIX TPOIIECCOB:
HEBO3MOJKHO MEPEIaTh TEIUIOTY

M0 MOJIEKYJISIpPHOH (PU3HKE U
TEPMOJNHAMUKE.

OOBsicCHEeHHE YCTPOHCTBA U MIPUHIUIIA
JIEHCTBUS XOJOUIBHNKA, KOHAULIMOHEPA,
JIU3ENILHOTO M KapOIopaTopHOTo JIBUTATENEH,
MapoBOY TypOHHEI.

OOBsiCHEHUE TTOYYECHUS CBEPXHU3KUX
TEMIIEPATYp, YTHIN3ALNN «TEIIOBBIX)
OTXOJIOB C UCIIOJIB30BaHHEM TEIJIOBOTO
Hacoca, yTHIN3aliud OM0OPraHnIeCKOTO
TOIJIMBA AJIS1 BBIPAOOTKH «TEIIOBOW» U
3JIEKTPO3HEPTHH.

BrmonHenne yueOHbBIX 3aJaHA Ha aHAIH3
TETUIOBBIX TIPOIECCOB (SIBIICHUIT) C
WCIIOJIb30BaHHEM OCHOBHBIX ITOJIOKEHUN
MKT u 3aKOHOB MOJIEKYJISIPHON (PU3UKH U
TEPMOJIMHAMUKU: TIEPBBII 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
SHEPTrUH B TEIUIOBBIX MPOIIECCaX.
Ucnonb3oBanue IT-TexHonoruit npu
paboTe ¢ JONOIHUTEILHBIMU HCTOUHUKAMH
WHPOPMAITUH 10 TEME, WX KPUTUIECKUI
aHaJIM3 U OIIEHKAa JOCTOBEPHOCTH.

AHanu3 ¥ OIleHKa MOCIIEACTBUNA




npouecce. [lepBrIit 3aK0H
TEPMOIUHAMUKHU

KomndecTBO TENIOTH B pa60Ta
KaK MEpbI UBMCHCHUA

ot 0oJiee XOJOLHOrO Tena K Oosee
HarpeToMy 0e3 KOMIeHCAIlN!

HCIIOIB30BaHMS TETUIOBBIX IBUTATEIICH 1
TCIUIOBOI'O 3arpsA3HCHU OKp}/)Ka}OHIeﬁ

68 i v
BHYTpeHHeit sHeprun T (Kmaysuyc). Heobpatumocts Cpeabl C MO3UINH SKOJIOrMYSCKOU
IPUPOIHBIX IIPOIECCOB. 6630HaCHOCTI/I; HpCI[CTaBJ'IeHI/Iﬁ 0
CHCTEMBI .
» [TpyHIMIBL 1EUCTBUA TEIUIOBbIX MalIuH., —PalMOHAIEHOM IIPUPOAOIIONB30BaHUN (8
Bropoii 3akon KIIJT TIporiecce MOATOTOBKH COOOIICHHH,
TEPMOJUHAMMKH JIJISI BBIIOJIHEHHUH I'PYIIIOBBIX MPOEKTOB
pMOZL A MakcumanbHoe 3Hauenne KIT/I. Py P )
ABHOBECHBIX U
69 p Hukn Kapno.
HCPABHOBCECHBIX HPOLICCCOB. DKOJIOTHYECKHE aCIIEKThI
HeoOpaTuMocTh IpHpoOIHbBIX HCIO0JIb30BaHMUS TEIIOBBIX ABUraTeIICH.
MPOLIECCOB TemnoBoe 3arps3HEHUE OKPYIKAIOICH
[TpuHIMIIBI AeHCTBHS CpEbL.
70 Terossix MarmmH. KITJI 17.12.2024 ' Texupnueckne YCTpOMCTBA U
TEXHOJIOTHUECKHUE MPOIIECCHI:
7 MakcuMalTbHOE 3HAUYCHHE 18122024 | XOTOTHIBHIK, KOHIHLIOHED,
KII. Huxn Kapuo JIM3€JIbHBINA 1 KapOIOpaTOPHBIi
72 Pemenue 3anau JIBUTATEITH, TApOBasi TypOHHa,
MOJY4YEeHUE CBEPXHHU3KHX TEMIIepaTyp
DKOJIOTHYECKHE aCIIeKThI ’
YTUIM3ALHUS TEIJIOBBIX» OTXO/I0B C
HCNONIB30BaHHA TCILIOBBIX UCIIOJIb30BaHUEM TEILIOBOTO HACOCA,
73 nBurarencii. TermioBoe YTHIA3AIHS OHOOPTaHUIECKOTO
3arpsA3HEHUE OKpYXKarolen TOIUIMBA JJIS1 BEIPAOOTKH «TEIJIOBON
cpesbl 1 3JICKTPOIHEPTHH
74 Pemenue 3agau
O6o06menue
cHCTEMaTH3aINsI 3HAaHUH 110
75 " 24.12.2024
teme ""TepmoauHaMuKa.
TennoBbie ManTUHEL"
[Tapoob6pa3zoBanue u Habmronenue CBOMCTB HACHIIIICHHBIX
76 KonrtponbHas pabora no teme 25.12.2025 pOOLP A H

apoB, MaJIBIX AedopMaLuii,




"Tepmonunamuka. TenaoBbie
MAaIIuHEL"

koHjaeHcanua. Ucnapenue u

KHIIeHUE. Y IelIbHas TeIIoTa
mapooOpa3oBaHUs.

HacwIeHHbple 1 HEHACHIIIICHHBIC MapPhI.

MIPOBEIeHIEe KOCBEHHBIX N3MEPEHHI
YAETHHON TETUTOTHI IDIaBICHUS JIb/a,

77

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue u
KUTICHUE. Y IeNbHAasl TeIJI0Ta
napooOpa3oBaHus

78

Haceiuennsie n
HEHACHIIEHHBIE MapEbI.
KayecTBeHHast 3aBUCHMOCTh
IUIOTHOCTH U JIaBJICHUS
HACBIIIEHHOTr0 apa oT
TeMIIepaTyphbl, UX 1
HE3aBUCHUMOCTb OT 00bEMa
HACBHIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEpaTyphI
KHTICHUSI OT JJaBJICHUS B
KHUJIKOCTH

79

80

Brnaxnocts Bo3ayXa.
AOCOIIOTHAST 1 OTHOCUTEIbHAS 1
BJIIQYKHOCTH

Pemenue 3agau 1

30.12..2025

81

TBépnoe Teno.
Kpucramnmueckue u
amopdHbIe Tena. AHU30TPOMIHS
CBOMCTB KPHUCTAJUIOB

09.01.2025

82

[InaBneHue n KpUCTATUIU3ALIMSL.
VnenapHas TEIIOTA IDIABICHUS.

KauecTBeHHas 3aBUCHMOCTB
IUIOTHOCTH U JJABJICHUS HACBHIILIEHHOTO
mapa OT TeMIIEPaTyphl, UX
HE3aBUCHUMOCTh OT 00BbEMa
HACBIIIEHHOT0 Napa. 3aBUCUMOCTb
TEMIIepaTypbl KUTICHUSI OT AABJICHUS B
AKHUIIKOCTH.

BraxxaocTs Bo3myxa. AOCOMIOTHAS U
OTHOCHUTEIIbHAS BIaXHOCTb. TBEpIOE
teno. Kpucrannuyeckue u amopdHsie
Tena. AHH30TPOITHS CBOWCTB
Kkpuctauios. [1naBnenue u
KpUcTaJUIM3alus. Y AeiabHast TeroTa
riaBnenus. Cyomumarius.
Hedopmaruu TBEPHOTO TENA.
Pactsoxenue u cxxatue. Cnpur. Monynb
IOwra. [Ipenen ynpyrux aedopmariuii.
TernnoBoe paclIMpeHUe KUAKOCTEN U
TBEPIBIX Tel, 00BEMHOE U TUHEWHOE
pacimmpenre. AHTapMOHHU3M TETIOBBIX
KOJIeOaHUI YacTuIl BEIIECTBA KaK
MIPUYHMHA TEIUIOBOTO PACILIUPEHUS Tell
(Ha Ka4eCTBEHHOM ypPOBHE).
[IpeobpazoBanue s3HEPTrUM B (a30BBIX
repexoax.

VYpaBHeHHE TEIJIOBOro OajnaHca.
[ToBepxHOCTHOE HATSHKEHUE.
Koadunment moBepxHOCTHOTO

a0COIIIOTHOH BIQXKHOCTH BO3AYXa,
ko3 uLIEeHTa TOBEPXHOCTHOTO
HaTsDKeHus, moayis FOnra.
W3yyeHune 3akOHOMEPHOCTEN UCTIAPEHHUS U
KHUIIEHUS )KUJIKOCTEN, B TOM UUCIIE KUIICHUS
MIpY MOHWKEHHOM JIaBJIEHUH, HarpEBaHUs U
TUTaBJIEHUS! KPUCTANTNYECKOTO BEIIECTBa,
KaNWUISPHBIX SIBJICHUI, CMAYUBaHHUS.
[IpoBeneHuEe OMBITOB ¢ MBUIBHBIMU
IJIEHKAMH.
HccnenoBanne Moien HEHbIOTOHOBCKOM
JKMJIKOCTH. Perenre pacuéTHbIX 3a7a4 ¢
SIBHO 3a/IaHHOU U HESIBHO 3aJJaHHOU
¢bu3nUecKol MOAEIBIO
C UCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopMyJT MOJICKYJISIPHON (DU3UKH U
TEPMOJAUHAMUKHU.
Pemmenne kauecTBeHHBIX 3a7ad,
TpeOYIONIMX MPUMEHECHHUS 3HAHUH T10
MOJIEKYJISIpHOU (hH3HKe U
TEPMOJMHAMUKE.
OO0BsICHEHHE OCHOBHBIX MTPUHITUTIOB
CTPOEHUS KUAKUX KPUCTAIIIOB, TTOTYIECHUS
COBpEMEHHBIX MaTepuaioB. OnpeeneHue
YCJIIOBHM IPUMEHUMOCTH
MoJienielt Gu3nIeckrux Tel U MpoIecCoB
(s1BIEHMIA): MO/IeTIeH ra3a, KUAKOCTH U
TBEPAOTO (KPUCTAIITUYECKOT0) TENa,
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CyOmumariust

Hedopmariu TBEPAOTO TENA.
Pactsoxenue u cxxarue. COBur.
Moayns FOunra. [Ipenen
ynpyrux aedopmanuii

84

TemuoBoe pacmmpeHue
KUJIKOCTEN U TBEPJBIX TEIL.
AHrapMOHM3M TEIJIOBBIX
KoJe0aHuil 4acTuIl BElIecTBa

85

86

87

[IpeobpazoBanme YHEPTUU B
(ha3oBBIX Mepexoaax

YpaBHEHHE TEILIOBOTO
Oastanca

Pemenue 3agau

15.01.2025

16.01.2025

HaTsKCHUS. KaHI/IJ'IJ'IHpHLIC SBJICHUA.

JaBienue noa UCKpUBIEHHON
MTOBEPXHOCTHIO )KHIKOCTH.
®opmyna Jlannaca. TexHuueckue
YCTpPOMCTBA U TEXHOJIOTHIECKHE
MIPOLIECCHI: YKHUIKAE KPUCTAILITBI,
COBpEMEHHBIE MaTepHaIIbI

NACAJIBHOIO ra3a.

BrmonHenne yqeOHbBIX 3ajaHuid Ha
aHaJIN3 TETIOBBIX MPOIIECCOB (SBICHUH) C
HCTIOJIb30BaHUEM OCHOBHBIX MOJIOXKECHUI
MKT u 3aKOHOB MOJIEKYISIPHON (PU3UKN U
TEPMOJMHAMHUKHU: CBS3b IABICHUS
UJeabHOTO Ta3a ¢ KOHIEHTpauuen
MOJIEKYJI U €r0 TEMIIEPAaTypOl, ypaBHEHHE
MenneneeBa—Knaneiipona, nepBslif 3aKoH
TepMonuHaMuKky. PaboTa B rpynmnax npu
00CyXI€HIH BOIIPOCOB MEKIPEAMETHOTIO
xapakTepa (Hanpumep, o TeMe
«TemnooOMeH B KUBOW MIPHUPOJIE)

88

[ToBepXHOCTHOE HaATSKEHUE.
KanwmisapHeie sBienus.
JlaBneHue noa HCKpPUBJIEHHOU
ITOBEPXHOCTBIO )KMJIKOCTH.
®opmyina Jlamnaca

89

O06001mmenue u
cHCTEMaTH3aInsI 3HaHUH 110
TeMme "ArperaTHble COCTOSHUS
BenrecTBa. ©a3oBEIE
nepexonpl”

90

KonTponbnas pabora no teme
"ArperatHsle COCTOSIHHS
BemecTsa. Pa3oBbie
nepexopl"”

22.01.2025




91

92

DJIeKTpHU3anus Tell U e€
MPOSIBIICHUS. DIICKTPUUECKUI
3apsj. JBa Buna
AJIEKTPUYECKUX 3apsI0B.
[IpoBOIHUKHU, TUATIEKTPUKHU U
MOJTYIIPOBOIHUKHU

DnemMeHTapHBIN
AJIEKTPUYECKUM 3apsil. 3aKOH
COXPaHEHHUS ANEKTPUIECKOTO
3apsaa

23.01.2025

93

B3anmoneiicTBre 3aps0B.
Toueunsie 3apsiabl. 3aKOH
Kynona

94

95

96

97

98

Pemenue 3agau

Onexrpuueckoe none. Ero
JEUCTBHE HA JJIEKTPUYECKUE
3apsabl

HanpsoxénaocThb
JIEKTPUYECKOTO TOJIA.
[Tpo6uslii 3apsa. Jlunuu
HaIPsHKEHHOCTH
JIEKTPUYECKOTO TOJIA.
OHOPOAHOE AIEKTPUIECKOE
oJie

IToTeHuManbHOCTH
3JIEKTPOCTATUYECKOTO MOJIA.
Pa3nocTp noreHnuanos u
HanpsHKeHHe

[ToTrenumanpHas sHEpPIrUst

29.01.2025

30.01.2025

DOneKTpu3anus TeNl U e€ MPOsSBICHISL.
DnekTpudeckuii 3apsi. J[Ba Buma
ANEKTPUIECKUX 3apsinoB. [IpoBogauKy,
TUDIIEKTPUKH U TTOTYTIPOBOAHHUKH.
DJeMeHTapHBII AIEKTPUIECKUHN 3apsia.
3aKoH COXpaHEHHUs AIIEKTPUUECKOTO
3apsza.

BzaumoaeiicTBue 3apsioB.

Toueunsie 3apsaapl. 3akoH Kymnona.

Onekrpuyeckoe nojue. Ero neiictBue

Ha JIEKTPUYECKUE 3aPSIBL.

Hampsok€HHOCTD 3IIEKTPHUYECKOTO OIS,

[IpoGusrit 3apsia. Jluauu

HaMPsDKEHHOCTH JIEKTPHUYECKOTO OIS

OQHOpPOAHOE AIEKTPUUYECKOE MOJIE.
IToTeHumanbHOCTH
3JEKTPOCTATUYECKOTO MOJIS.

Pa3nocTh moTEHIINAJIOB U

HanpspkeHue. [loTeHuuanbHas

SHEprus 3apsaa B
3JIEKTPOCTATUYECKOM TIOJIE.
[ToTeHuuan 3J1eKTpOCTaTUYECKOTO
nosist. CBsi3b HANPSXKEHHOCTH OIS U
Pa3HOCTU NOTEHLMATIOB AJIs1
ANEKTPOCTATUIECKOTO OIS (KaK
OJIHOPOJIHOTO, TaK U HEOJHOPOIHOTO).
ITpuHuun cynepno3uuuu
anekTpuueckux nosen. [lone
TO4e4yHOro 3apsaa. [lone paBHOMEPHO
3apspkeHHOH cdepsl. [loxe paBHOMepHO
3apspKEHHOTO 110 00BEMyY mapa. [lose
PaBHOMEPHO 3apsHKEHHON OECKOHEYHOM
mockocTH. KapTuHbl TuHMiMA
HaOpsHKEHHOCTH ATUX MOJIEH U

[IpoBeneHne KOCBEHHBIX U3MEPEHUN U
OTIBITOB IO TIPOBEPKE MPEIOKEHHOM
TUTIOTE3bI IPH U3YYCHUH B3aUMOICHCTBUS
3apsHKEHHBIX Tell, 3apsaa KOHJIeHCcaTopa,
MOCJIETIOBATEIHHOTO COCTUHECHMUS
KOHJIEHCAaTOpOB.

Omnpenenenre aOCOMOTHBIX H
OTHOCUTEIBHBIX MTOTPEIIHOCTEH
M3MEPEeHMI (PU3MYSCKUX BEITHYUH.

OLeHKa rpaHul IOTrPEeIHOCTEH.
Habmonenne npeBparieHns YSHEPTHH
3apsSKEHHOT0 KOHACHCATOPA B SHEPTHIO
W3IIy4YE€HHsI CBETOUO1A, UCCIIEI0OBAHUE
paspsaa KOHACHCATOpa Yepe3 pe3ucTop.
N3yueHune 3aBUCUMOCTH AIIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOpa OT IUIOIIA N
IJIACTUH, PACCTOSIHUS MEKYy HUMH U
JIUBNEKTPUUECKON MPOHULIAEMOCTH.
N3yueHue kapTUH JIUHUNA HATIPSHKEHHOCTU
3IEKTPUUECKOTO MOJIsI TOYEUHOT'O 3apsa,
paBHOMEPHO 3apsKEHHOMN cepsl,
paBHOMEPHO 3apsKEHHOTO o0 00BEMY TI1apa,
paBHOMEPHO 3apsKEHHOW OECKOHEUHON
IJIOCKOCTH U SKBUIMOTEHIUATbHBIX
IIOBEPXHOCTEN.

Peuienue pacu€THbIX 3a/1a4 € IBHO 3aJlaHHOU
1 HESIBHO 33J]aHHOH (PU3NIECKON MOJICIIBIO C
WCITOJIb30BAaHUEM OCHOBHEIX 3aKOHOB H
(dbopMyJ1 35IeKTpOCTaTUKH. Perienne
Ka4eCTBEHHBIX 3a7ad,




3apsjia B 3JIEKTPOCTATHYECKOM
noue. ITorenman
3JEKTPOCTATUYECKOTO OIS

CBs3p HaprI}KéHHOCTI/I II0JIA "1

OKBUIIOTCHIMAJIBbHBIX HOBCpXHOCTeﬁ.

99 Pa3HOCTH MOTEHIUAJIOB JJIs
JIIEKTPOCTATHYECKOTO TIOJIS
IIpuanun cynepno3unun
100 P YHepHosH 05.02.2025
DJIEKTPUYECKUX TIOJIEU
101 Pemenue 3agau 06.02.2025  IIpOBOJHHMKH B DJIEKTPOCTATHYECKOM TPeOYIOLIMX MPUMEHEHHUS 3HAHUU 110
Tote Touedroro 3apsia. [lome roJie. Y cjIoBUE PaBHOBECHS 3aps/I0B. anekTpocraTrke. OOBsICHEHHE yCTpoiicTBa
. JMBNEeKTPUKH B 3JIEKTPOCTATUIECKOM W TMPHUHIUIA JSHCTBHS DIIEKTPOCKOTA,
102 PaBHOMEPHO 3apsKEHHOM
b nosie. Jluanexrpudeckas 3JIEKTPOMETPA, KOHAECHCATOPOB, TeHEepaTOpa
cepsrl
p MIPOHUIIAEMOCTH BEIIIECTBA. Ban ge ['paada. O0bsicHeHNE paOOTHI
one paBHOMEpHO Komnzaencarop. DeKTpoEMKOCTh AIICKTPOCTATHYECKON 3aIUTHI, 3a3EMIICHHS
3apsHKEHHOTO 110 00BbEMY KOHJICHCATOpa. DJIEKTPOEMKOCTh aneKkTponpudopoB. OnpenereHne yCIoBHA
103 mapa. [Tosne paBHoMepHO IUTOCKOTO KOH/IEHCATOPA. NPUMEHHUMOCTH MOJIesel (PU3HUECKHX Te:
BapH)KeHHOﬁ 0OeCcKOHEeUHOU HapannenLHoe COCOUMHCHUC TOYCUHBIN 3apsaia, OAHOPOAHOC
IOCKOCTH koHzaeHcatopos. IlocienoBarensHoe 3JIEKTPUIECKOE ITO0JIE.
COCAMHCHNE KOHACHCATOPOB. Brinonaenue yqeGHHx 3aJaHUA Ha aHaJIn3
[IpoBoHMKY B .
DHeprus 3apsHKeHHOTO 3JIEKTPUIECKUX MIPOLECCOB (SIBICHUM) €
104 JIEKTPOCTATUYECKOM II0JIE. .
v KOHzeHcaropa. J{BrmxeHne WCTIOJIb30BaHUEM OCHOBHBIX MOJIOKEHUH 1
CJTOBUC PABHOBCCHA 3apATI0B 3apsKEHHON YacTUIBl B 3aKOHOB JJICKTPOIUHAMUKH: 3aKOH
JII/IBHGKTPI/IKI/I H OIHOPOJHOM JJIEKTPUUECKOM IOJIE. COXPaHEHUS DJIIEKTPUUYECKOI0 3apsifia, 3aKOH
105 MOJIYTIPOBOJITHUKH B 12.02.2025 | TexHHYECKHE yCTPOWUCTBA U KyioHa, noTeHIHanIbHOCTh
ANEKTPOCTATHYECKOM I10JIC TEXHOJIOTMYECKHE TPOLIECCHI: AIIEKTPOCTATHUECKOTO TOJISI, TPHHIIUT
IJIEKTPOCKOII, DJICKTPOMET! CYHICPIO3UINHN JICKTPUICCKUX TTOJICH.
Konpgencarop. p ’ P P, ynep P "
35 . 3JIEKTPOCTATHUECKAs 3aLIHTa, Ucnonb3oBanue IT-rexHONMOTMIA TIPH
JIEKTPOEMKOCTD
P 3a3eMJICHUE JIEKTPOTIPUOOPOB, pabore ¢ JOMNOIHATEIIbHBIMU
106 KOHZACHCATOpa. 13.02.2025 WCTOYHUKAMH WHPOPMAIIH IO TEME, UX

DNEeKTPOEMKOCTD TIIIOCKOTO
KOHJIEHCATOpa

KOHJICHCATOPBI, TeHePaTop
Ban ne I'paaga

KpI/ITI/I'{eCKI/Iﬁ aHaJInu3 1 OLICHKa
JAOCTOBCPHOCTHU




HapannenLHoe COCOAUHECHUC

107
KOHJIEHCAaTOPOB
108 [TocnenoBarenbHOE
COEJIMHEHHNE KOHAECHCATOPOB
109 OHeprus 3apsKEHHOIO
KOHJIEHCATopa
110 Pemrenue 3amau 19.02.2025
JIBroKeHue 3apsoKeHHOU Cuna Toka. TToCTOSHHBIH TOK. IIpoBeneHme MPSIMBIX H3MEPEHHIA CHITBI
111 YaCTHUIIbl B OJTHOPOTHOM 20.02.2025 = YcimoBus cymiecTBOBaHUS MOCTOssHHOro  TOKA M HAIPAIKCHUA, KOCBCHHBIX
3JIEKTPUUECKOM I10JIE SJICKTPUYIECKOI'O TOKA. HUcrounuku Toka. | M3MCPCHHH YICIBHOTO CONIPOTUBJICHUA,
112 Pemterie sanau Hanpsoxerne U u JJIC € . O/1C u BHYTpEHHET O COIPOTUBIICHUS
HCTOYHHKA TOKA, IPOBEICHUE
3akon Oma aJis ydacTKa IETH. N N
0O060011eHNEe U UCCIIE0BAHUM 3aBUCUMOCTEN (DU3HUECKUX
. DNEKTPUUECKOE CONPOTUBIICHHE.
113 cucTeMaTu3alus 3HaHUH 110 BCJIMYMH U ONBITOB 10 IIPOBEPKE
3aBUCUMOCTH COIPOTHUBIIEHUS .
" " MPEUIOKEHHOM THITOTE3bI IPU U3YYCHUH
Teme "DIEKTPUIECKOE T0JIe OIXHOPOHOTO IIPOBOIHHKA OT €0 P Hv pu A3y1
Hernei MOCTOSHHOTO TOKA.
KoHntposbHas paboTta 1mo Teme JUIMHBL U IIIOIAAH IIONIEPEYHOTr0
114 " " ceueHust. Y IEIbHOE CONPOTHBIIEHHUE Onpeienerme abcomoTHEIX 1
DNeKTpUYECcKoe ToJIe BeHIeCTB.a OTHOCHUTEJILHBIX TIOTPEITHOCTEN H3MEPEHHI
Cwuna toka. [TocTOSHHBIN TOK. ) ¢usnveckux BennurH. ONEHKa TPaHHMIT
v [MocnenoBarensHOE, MapaieabHOE, -
IO norpeurHocteil. M3yueHue KopoTkoro
115 CTIOBIA CYIICCTBOBAHMA 26.02.2025 | CMEIIaHHOE COeJIUHEHNE POBOJAHHKOB. p M p
R i 3aMBIKaHUs TAIbBAHUYECKOTO dJIEMEHTA U
HOCTOAHHOT'O JJICKTPUIECKOTO Pacuér pa3BeTBIEHHBIX TEKTPUICCKHX
. OLICHKA BHYTPEHHETO COMPOTHBIICHHS.
TOKa neneit. [Ipasuna Kupxroda. b yIp i p
Perienue pacuéTHBIX 33124 C SIBHO
Ucrounnku Toka. Hanpsoxkenne Pabora 31eKTpryYecKoro Toka. . . .
116 27.02.2025 3aJaHHOM W HESBHO 3aaHHON (hHU3UUECKOMH
u3/1C 3akon [xoyns-Jlenuna. MOLENIBIO
MOmEBOCTE SNEXTPHEECKOro TOKA. C MCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
Tennosas MOIIHOCTS, BhIIE/IEMAs (bopMyI1 TOCTOSAHHOTO TOKa. Pemenue
3akon OMa JyIsl ydacTKa Lenu. Ha Pe3UCTOpE. KaUEeCTBEHHbIX 337144, TPEOYIOLIHX
117 DReKTpuIecKoe O/IC v BHYTpEHHEE CONPOTUBIIEHUE HpPUMEHEHHs 3HAHUI U 3aKOHOB
COIIPOTHUBIICHUE MCTOYHMKA TOKA. 3aKkoH OMa i MOCTOSTHHOTO TOKA.

MOJTHOM (3aMKHYTOH) 3IEKTPUIECKOM
nend. MomHocTh UCTOYHHKA TOKA.

OOBsicHeHnE yCTPOMCTBA U TPUHIHIIA
JEHCTBUSI aMIIEPMETPA, BOJILTMETPA,




Kopotkoe 3ambikanue. Konaencarop B
[[ENH MTOCTOSIHHOTO TOKA.

3aBUCUMOCTD COIIPOTUBIICHUS
OJJTHOPOJIHOTO IIPOBOTHHUKA OT

18 €ro JUIMHBI U TJIOIIaA1
MOIEPEYHOI0 CEUCHUS
VY aenpHOe CONPOTUBIICHHE DnexTpuyuecKas MPOBOJUMOCTD [TpoBenenne KOCBEHHBIX U3MEPEHUH U
119 BellecTBa. Pemenue 3anau PA3IMYHBIX BEHIECTB. DIEKTPOHHAS HCCIIEI0BAHUIT 3aBUCHMOCTEH MEXIy
TocreoBaTeNbHOe, HPOBOJIMMOCTB TBEPABIX METAIJIOB. (bU3MYECKUMH BETUUUHAME TIPH
120 HAPAIIEBHOE, CMEIAHHOS . 3aBHCHMOCTb CONIPOTHUBIICHHS METAIUIOB =~ M3y4E€HHMH MPOLECCOB IPOTEKAHMS
OT TeMneparypsl. CBEpXIPOBOAUMOCTD. | 3JIEKTPHIECKOTO TOKA B METaJLIax,
COCIMHCHUC ITIPOBOTHMKOB DNEeKTPUUECKHUI TOK B BAaKyyMe. SIIEKTPOJIMTAX U TTOJYIPOBOTHHKAX.
Pacu€r pazBeTBia€HHBIX CBoiicTBa 271EKTPOHHBIX IIyYKOB. Omnpenenenue abCOMIOTHBIX U
121 DJIEKTPUYECKUX LETICH. 11.03.2025 | INomxynposoanuku. CoOCTBEHHAs U OTHOCHTEJIBHBIX [OTPELIHOCTeH
[TpaBuna Kupxroda HpHMeCHask IPOBOTUMOCTD U3MepeHni (PU3MYECKHUX BEJTHYHUH.
122 Pentenue 3a1a4 MOJTynpoBOAHUKOB. CBOMCTBa p-n- OreHka rpaHull HOTPEUTHOCTEH.
nepexona. HOJIprOBO JTHUKOBEIC Hab6monenue 3JIEKTPOJIN3a, U3YUCHUE U
123 Pabora snekTputeckoro Toka. IPUGOPEL. 00BsICHEHHE TIPOBOJMMOCTH JIEKTPOJIUTOB,
3axon Jhkoyis —Jlerua DIEKTPUYECKHI TOK B AIICKTPOJIUTAX. OKCICPUMCHTATEHOC
124 Pemenne 3anau
MOIIHOCTB 2JIEKTPUYECKOTO
125 ToKa. TemaoBas MOITHOCTE,
BBIJIETIIEMAsl HA PE3UCTOPE
126 Pemenue 3anau
O/1C u BHyTpEeHHEE
127 CONPOTHUBIICHNE NCTOYHHKA 17.03.2025
TOKa
3akoH OMa 11 MOJTHOM
128 (3aMKHYTOI) 3JIEKTPHUUECKON 18.03.2025

eI
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Pemrenue 3anau

130 MOomHOCTh UCTOYHUKA TOKA
131 Kopotkoe 3ambikanne
Konpnencarop B uemnu
132 P 21.03.2025
MOCTOSIHHOTO TOKa
133 Pemrenue 3amau 31.03.2025 = DiEKTpOIUTHYECKAs U3yYeHUE 3aKOHOB AekTposnu3a Dapases.
A
Pellenne 33124 110 TeMe JIACCOLHALHSL. DIEKTPOIIHN3. CHsiTHE BOJIBT-aMIIEPHOM XapaKTePUCTHKH
134 "TIOCTOSHHBIM >JIEKTPUUECKUI Saxonsl @apazest s Auoza.
" 3JIEKTPOITH3A. CpaBHeHHE IPOBOIUMOCTH METAIOB U
TOK Y p p
DIIEKTPUYECKUN TOK B razax. MOJIYIPOBOJHUKOB.
Pewenne 3amau o reme N
135 "[TocTOSTHHBIN 3NEKTPUUYECKUIA CaMOCTOATEIb b i Msyteriie HCKpoBOIO paspsa i
| p HECaMOCTOATCIBHBIN pa3psiA. MIPOBOJUMOCTH BO3ayxa. Pemienue
TOK Pa3nudaHbIe THITEI CAMOCTOSTEITEHOTO PacUYETHBIX 3a1a4 C SBHO 3aaHHOMN U
PeleHue 3a1a4 1o TeMe paspsna. Mommus. [lnasma. HESIBHO 33/[aHHO# (PH3HIECKOI MOJICITBIO C
136 "TIOCTOSIHHBII AIICKTPUUSCKHIA Texnueckne ycTpoiicTsa u HCIIONIb30BAHNEM 3aKOHOMEPHOCTEH
Tok" IpAaKTHICCKOC HPUMCHCHHC: HOCTOSHHOTO TOKA B Pa3JIMYHBIX CPEIAX.
rasopaspsAHbIC JTAMITBL, Pelenye Ka4eCTBEHHBIX 3a/1a4, TPEOYIOIIMX
O6061eHne n AJIEKTPOHHOITyYeBast TPyOKa, HpPHMeHEHHS
CHUCTEMaTHU3aIMs 3HAHUN 110 TOJIYTIPOBOIHMUKOBBIC IPHOOPBL: IO .
137 . 04.04.2025 yip proop ’ 3aKOHOMEPHOCTEH MOCTOSIHHOTO TOKa B
Teme "TIOCTOSHHBIIH TPaH3KUCTOP, POTOAMO, CBETOAUO,
. Pa3IMYHBIX Cpeax.
eKTPHUECKHii TOK" rajbBaHuKa, pahUHUPOBAHIE MEIH, ;
BBIIUIABKA AJIIOMHUHHS, JJIEKTPOHHAs OGBsiCHEHNE yCTPOHCTBA 1 IPUHILHIIA
KonTtponbHast paboTa no treme MHKPOCKOITHSI JISUCTBHUS ra30pa3psIHbIX JaMII,
138 "[ToCTOSTHHBIN IIEKTPUUECKUIMA 07.04.2025 3JIEKTPOHHO-ITy4eBON TPyOKH,
TOK" HOJTYIIPOBOJHUKOBBIX TIPHOOPOB: IHO/IA,
DnexTpuueckas MpOBOANMOCTh TPaH3KUCTOPA, POTOANO/IA, CBETOAUO/IA.
Da3IMUHBIX BELIECTB. OOBsICHEHHE CYTH TTPOIIECCOB:
. raJlbBaHUKH, PaQUHUPOBAHKS ME/IH
139 DNEeKTpUYECKUH TOK B + paguiip y
BBIIUTABKY aJTIOMUHUSL, SJICKTPOHHOM
MeTajnax. MHKPOCKOITUH
CBepXIpoBOIUMOCTH
140 DNEeKTpUUYECKUN TOK B
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pacTBopax U pacruiaBax
3JEKTPOJIUTOB. 3aKOHBI
@apanes U1 3JIEKTPOIn3a

DJIEKTPUYECKUH TOK B ra3ax.
[Tnazma

142

DNEeKTPUUYECKHUI TOK B
BakyyMe. BakyymHuble
PUOOPHI

11.04.2025

143

144

145

DNEeKTPUYECKHI TOK B
MOJTYIIPOBOTHUKAX

[TomyrpoBOIHUKOBBIE
prOOpPbI

PuU3NYECKU NPAKTUKYM 110
Teme "M3mepeHue cuiibl ToKa U
HanpsDKeHUs B eNn
IIOCTOSIHHOT'O TOKa IIpU
ITOMOIIY aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
prOopoB" unu "3HaKOMCTBO C
uudpooii 1abopaTopuelt Mo
¢uzuke. [Ipumeps! u3MepeHust
(GU3NYECKUX BETUYUH MPH
ITOMOIIY KOMITBIOTEPHBIX
TaTYUKOB"

14.04.2025

CriocoOb1 n3MepeHust (PU3NIeCKux
BEJIMYHH C UCIOJIb30BaHUEM
aHaJIOTOBBIX W U(PPOBBIX
WU3MEPUTENBHBIX TPUOOPOB U
KOMITBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBbHBIE
HOTPENTHOCTH NU3MEPEHUH (PU3MIECKUX
BenmmuuH. OleHKa TPaHHIl
MIOTPEUIHOCTEN

[IpoBeneHne KOCBEHHBIX U3MEPEHUIH,
UCCIIEJOBAHUH 3aBUCUMOCTEN
(u3MUeCKUX BEIWYHH, TPOBEPKA
NPESIOKEHHBIX TUIIOTE3 (BBIOOD U3
paboT, ONMMCAaHHBIX B TEMAaTHUECKHX
paszenax «Y4YeHUYeCKUH 3KCIIEPUMEHT,
nabopaTopHbIe PAOOTHI, TPAKTHKYM))
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Pu3NYECKUil NPAKTUKYM 110
teme "M3yuenune
HEPABHOMEPHOI'O JBUKEHHUSI C
LIENIbIO OIIPENETICHUS
MTHOBEHHOM cKopocTh"
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®uU3NYECKU TPAKTUKYM I10
teMe "M3mepeHne ycKopeHus
IIPU IPSIMOJIMHEWHOM
PaBHOYCKOPEHHOM JIBH>KCHHUH
10 HAKJIOHHOU IMJIOCKOCTH"
niny "Ucciaenosanue
3aBUCUMOCTH IIyTH OT BPEMEHU
IIPU PABHOYCKOPEHHOM
IBIKEeHUN"

18.04.2025

148

149

150

PuU3NYECKU NPAKTUKYM I10
teme "M3mepeHne ycKopeHus
CcBOOOIHOTO IMageHus" Win
"N3yueHue NBUKEHUS TENa,
OpOIICHHOTO TOPU30HTAIHHO"

PuU3NYECKU NPAKTUKYM 110
Teme "M3yueHue ABUKEHUS
TeJa 0 OKPY>KHOCTH €
MTOCTOSIHHOM 110 MOAYJIIO
CKOPOCTBhIO" UITN
"HccnemoBaHue 3aBUCUMOCTH
nepuo/ia oopaieHus
KOHMYECKOTO MasiTHUKA OT €T0
napamerpoB"

Pu3nYecKnil NPaKTUKYM 10
teme "M3mepeHne
PaBHOJACHCTBYIONIEH CUIIBI TPU
JBIKEHUU OpycKa 1Mo
HaKJIOHHOM TJIOCKOCTH" WK
"IIpoBepka runoTe3sl 0

21.04.2025




HE3aBUCUMOCTU BPEMEHU
JBUKECHHS OpyCcKa 1o
HAKJIOHHO INIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €0
macchr"

151

152

®uU3NYECKUI TPAKTUKYM I10
teme "HccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH,
BO3HHUKAIOIIMX B MPY>KUHE U
PE3UHOBOM 00pasIle, OT UX
nepopmarun” win "M3ydenue
JBUKCHUSI CUCTEMBI TeII,
CBSI3aHHBIX HUTBIO,
MEPEKUHYTON uepe3 JIErKui
oox"

du3nuecKuil MpakTUKYM 110
teMe "M3mepenne

KO3 HIMEeHTa TPEHUs 10
BEJIMYHHE YTJIIOBOTO
Kod(ppurmenTa 3aBUCUMOCTH
Frp(N)" nmu "UccnenoBanue
JBUKEHMsS OpycKa o
HAKJIOHHOH INIOCKOCTH C
MIEPEMEHHBIM K03(pPUIIEeHTOM
TpeHus" wiu "M3yuenue
JIBMDKEHUS TPy3a Ha Bally C
TpeHuem"

25.04.2025

153

@u3nYeCcKuil NPaKTUKYM 110
teMe "HccnenoBanue yciaoBui

28.04.2025




paBHOBeCHs TBEPOTO Tea,
HMMEIOIIETO OCh BpaleHus"
niu "KoHcTpynpoBaHue
KPOHIITEHHOB U pacy€T CUII
ynpyrocta" wnu "MU3yuenne
yCTOMUMBOCTHU TBEPAOIO TENa,
HMMEIOILETO TUI0IIA/lb ONOPHI"

154

@uU3NYECKUl IPAKTUKYM 110
teMe "M3mepenue ummnysnca
Teja 1o TOPMO3HOMY ITyTH"
uinu "M3mepeHue CUIbl TATH,
CKOpPOCTH MOJEIH
JIEKTPOMOOMIIS U MOIIIHOCTH
cuibl TAru" uiun "CpaBHeHHe
W3MEHEHHUS UMITyJIbCca TeJia C
UMITYJICOM CUJIBI" WU
"UccnenoBanue coxpaHeHus
UMITyJIbCa IPU YIIPYTOM
B3auMOJEHCTBUMN" WK
"N3MepeHne KHHETHYECKON
SHEPrUU TeJla 10 TOPMO3ZHOMY

yTH

155

@uU3NYECKUI IPAKTUKYM T10
teMe "U3yuenue
M30TEPMHUUECKOrO Ipouecca
(pexoMeH0BaHO
UCMOJIb30BaHUE U(POBOIL
nabopaTtopun)" win
"N3y4yeHne n30XopHOTo
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157

158

npouecca" unu "M3yuenue
n300apHOTO mporecca’ Uiu
"[IpoBepka ypaBHeHUs
cocTosiHUs"

®uU3NYECKU PAKTUKYM I10
teme "M3mepenue yaenbHou
TEIIOEMKOCTH" HIIH
"UccnenoBanue mpoiecca
OCTEBIBaHHUS BelecTna" WiIn
"UccnenoBanue aguadaTHOro
npouecca" uin "U3yuenue
B3aUMOCBSI3U DHEPTUHU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA U
TeMIIepaTypbl KUTICHUS
JKUIKocren"

Pu3nuecKuil NPaKTUKYM I10
teme "U3yuenue
3aKOHOMEPHOCTEN UCIIapEHMUSI
xuakocten" unu "M3mepenue
YAEIBHOM TEIIOTHI MJIaBICHUS
apaa" wnn "V3yueHnue cBOMCTB
HACBIIICHHBIX TTApOB" WIIH
"N3mepenue abCcomOTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B MOMEIEHUN".
N3mepenue koa¢puimenrta
MIOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil NPAKTUKYM I10

07.05.2025

12.05.2025
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Teme "HaOmronenue
MIpEBpAaIICHUS YSHEPTUU
3apsKEHHOT0 KOHJIEHCATOpa B
SHEPTUIO U3NTYUCHUS
ceeroaunona" wiu "U3yyenue
MIPOTEKAHUS TOKA B IIETIH,
cojepikaileit kouaencarop"
unu "PacnpeneneHure pa3HoCTU
MMOTEHITUAJIOB (HAIMPSKEHUS )
MIPH MOCJIEI0BATEIEHOM
COEIMHEHUH KOHJIEHCATOPOB"

Ou3nyecKuil MpakTUKyM 10
TeMme "Uccnenosanue
CMEIIAaHHOTO COeIUHEHUS
pesuctopoB" unu "M3mepenue
YACIBHOTO COMPOTUBIICHHS
MIPOBOJHUKOB" MU
"HccnemoBaHue 3aBUCUMOCTH
CUJIBI TOKA OT HAMPSKEHUST TS
JIaMIIbI HaKaJTMBaHUA"
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@uU3NYECKU IPAKTUKYM 110
Teme "HaOmronenue
AIEKTpon3a" Wi
"U3mepenue 3apsiaa
OAHOBAJICHTHOTO MOHA'" HIIN
"WccmenoBanue 3aBHCUMOCTH
COMPOTHUBIICHUS
TEPMOPE3UCTOPA OT
temneparypsl” win "CHsatue
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BOJIbT-aMIEPHOI
XapaKTepUCTUKH anoaa”
PesepBHbIil ypok. O600611eHIE

U CUCTEMATHU3aLMs 3HAHUHN 110
TeMme "Kunematuka"

162

PesepBHeIit ypok. O6001ICHNE
Y CUCTEMAaTH3aIHsI 3HAHUH T10
teme "Junamuka"

16.05.2025

163

164

165

166

167

PesepBHeIit ypok. O6001ICHHE
U cucremMarni3anus 3HAHUH 110

teme "Craruka TBEpAoro tena'

PesepBHblitl ypok. O600611eHNE
U CHCTEMAaTH3aLMs 3HAHUH 110
TeMe "3aKOHbI COXpPAaHEHHUS B
MexaHuke"

PesepBHblit ypok. O60611eHNE
Y CHUCTeMaTH3allusl 3HAaHUH 110
Teme "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKOMN
teopun"

PesepBHbIit ypok. O600611eHNE
Y CHUCTEMAaTH3allusl 3HAaHUH 110
teme "TepMmoanHaMHKa.
TernmoBbie MalIUHBI"

PesepBHbIit ypok. O600111eHNE
Y CHUCTeMAaTH3alusl 3HAaHUI T10
Teme "ArperaTHble COCTOSHUSA
BemecTsa. Pa3oBbie
nepexopl"

19.05.2025
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169

170

PeseprubIil ypok. O6006111eHIE
Y CUCTEMAaTH3aIHsI 3HAHUH T10
TeMe "DnexkTpudeckoe nojue"

PesepBubIil ypok. O600611eHIE
U CHUCTEeMaTH3alusl 3HAaHUMH 110
teme "llocTosAHHBIN
AIEKTPUUYECKUNA TOK"

PesepBHbIil ypok. O600611eHIE
Y CHUCTEeMAaTH3alusl 3HAaHUMN 110
Teme "ToKu B pa3IMuHBIX
cpenax"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

23.05.2025




11 KIIACC

Ne T Jara IIporpamMmmHoe conep:kanue OcHoOBHBIE BU/ABI 1eSITeTbHOCTH
eMa ypoKa
n/n P Bcero |  usydenus 00y4aKOLIHXCsE
BzaumMopeiicTBrE ITOCTOSTHHBIX BzaumoaeiicTBre MOCTOSHHBIX [IpoBeneHre KOCBEHHBIX U3MEPEHUN CUJITBI
MarHyuToB ¥ IPOBOJIHUKOB C TOKOM. MAarHuToOB U IMPOBOAHUKOB C TOKOM. AMHepa, MPOBECACHUC UCCIICAOBAHUA
1 MaruauTthoe moie. I'umnoresa 1 02.09.2024 MarnutHoe nosue. Bektop 3aBHCHMOCTEN MEXTY (DH3UIECKUMHU
Amrnepa MarHuTHOHM WHAYKUMH. [[puHINT BEJIMYMHAMH U OIBITOB TIO TIPOBEPKE
. CYTIEPIIO3UIINN MAarHUTHBIX MOJIEH. MPEI0KEHHOMN TUIOTE3bI IPH H3YISHUN
BekTop MarHuTHOM MHIYKLIHH. . .
JlvHMM MarHUTHOW WHAYKIIWH. JIEHACTBUS MIOCTOSIHHOTO MarHNWTa Ha PaMKy C
2 Hpunimn CYNCpHo3uinn 1 MarauTHoe 1noJie MpoOBOJAHUKA C TOKOM, B3aUMOJICICTBHUSI MPOBOJHUKA C
MarHUTHBIX Honel. JlnHun TOKOM (IIPSAMOTO TIPOBOIHHUKA, MarHMTHBIM T10JeM. Onpenenenue
MarHUTHOW MHIYKIIUH KaTyIIK{ U KPYTOBOTO BUTKa). ONBIT | aOCOJIOTHBIX H OTHOCUTEIBHBIX
3 MaruuTHOE 110J1€ IIPOBOIHHKA C | Opcrena. Cuna Amrepa, eé MOTPEIIHOCTEN U3MEpEHUH PU3NISCKUX
TokoM. OmbIT Dperesa HarnpasjeHue 1 Moayin. Cuna BenuuuH. OLEHKa IPaHuLl IIOTPELIHOCTEN.
.. Jlopenua, e€ HampaBiieHHE U MOIyJb. = McciaegoBaHWe MAarHUTHOTO MOJIA
Cuiia Amniepa, e€ HanpaBJICHUE U . .
4 1 JBr>KeHue 3apsKEHHON YaCTHLIBI B MTOCTOSTHHBIX MarHUTOB, CBOHCTB
MOJYJIb .
Ay OTHOPOJHOM MarHuTHOM IOJIE. OO0BsICHEHUE B3aUMOJICHCTBHS JBYX
5 Pemienue 3amay 1 06.09.2024 ' pagora cunbl Jlopenia. MarauTtHoe MIPOBOJIHUKOB C TOKOM, JICHCTBUS CHIIBI
6 IMpumenenue 3aKoHa Amrepa. 1 09.09.2024 riosie B BemecTBe. MeppomarneTriky, — JlopeHIa Ha MOHBI AIEKTPOIUTA.
DIEeKTPOU3MEPUTEIILHBIE TPHOOPHI e napau quamaraetuku. Texandeckue | HaOumrojieHne MBMKEHUS MTy4YKa 3JEKTPOHOB B
.. YCTPOWCTBA M TEXHOJIOTHUECKUE MarHiTHOM IToJie. M3ydenne nmpuHIMna
Cuuia JlopeHua, e€ HanpaBJIeHUE U .
. MIPOLIECCHI: TPUMEHEHHE MTOCTOSTHHBIX = JIEHCTBUS AIEKTPOU3MEPUTEILHOTO MPUOOpa
MOAYJIb. JIBHKEHNE 3apSKEHHOU .
7 1 MarfiuToB MarHuTHBIM I1OJIEM. MAarauTO3JICKTPUICCKOU CUCTCMBI. Pemenne
HacTUIEL B OXAHOPOAHOM MAarHHTHOM Onpenenenne aOCOMOTHBIX U pacUETHBIX 3a/1a4 C SBHO 33/IaHHOW U HESIBHO
moJie OTHOCUTEJIBHBIX TIOTPEIIHOCTEH 3aJJaHHON (PU3UIECKON MOJECIBIO C
8 Pemenue 3anau 1 M3MEepEeHN (PU3MUECKUX BEJTHMYWH. WCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
PaGora cusl JIopeHma 1 OrneHka rpaHyl HOrPEITHOCTEN. ¢dopmyn o Teme «MarHuTHOE TIOJIEe.
WccaenoBanme MarHuTHOTO OIS Pemrenne kauecTBEHHBIX 3314, TPEOYIOMMX
10 Pemenue 3amau 1 13.09.2024 . . > TDEOY
MOCTOSIHHBIX MAarHUTOB, CBOMCTB NpUMEHEHUs 3HaHuil 1o Teme «MarHutHoe
MaruuTHOE mojie B BemecTBe. (deppomaraeTuxos. OnpeeneHne nosne». OObACHEHHE YCTPOWCTBA M IPUHIMIIA
11 deppoMarHeTHky, napa- u 1 16.09.2024

JUaMaroC€TukKu

YCJ'IOBI/Iﬁ OPpUMCHHUMOCTH MOACIIN

,I[efICTBHH QJICKTPOMArHUTOB,




OcCHOBHBIE CBOMCTBA

OOAHOPOAHOI'O MAarHUTHOI'O I1O0JIA.

TeCTepaMyJIbTUMETPA, SIEKTPOIBUTATEIS

12 (eppomarnerrkos. [IpumeHeHue 1 OrmpeneneHue HAPaBICHUs
(heppOMATHETHKOB WHAYKIIUA MarHuTHOTO TIOJIS
IIPOBOIHHKA C TOKOM,
Pemenue 3amay o treme
3NEKTPOMAarHUTOB, TECTEP-
13 n n 1
MarauTHoe nosue
MYJIBTUMETP, SIMEKTPOABUTATEb
SAxobu, yCKOpPHUTETH HIeMEHTapHBIX
YacTHIL CUJIBI AMITEpA U CHJIBI
Jlopenua. 3ydyeHne KapTUHBI JIUHUN
WHAYKIIUA MarHuTHOTO TIOJIS
14 Pemenne 3as1a4 1o teme 1 MOJIOCOBOTO U TIOJIKOBOOOPA3HOT'O
" n
MarnutHoe moJe [TOCTOSTHHBIX MArHUTOB, JJIMHHOTO
MIPsIMOTO ITPOBOJIHUKA, 3AMKHYTOTO
KOJIBIIEBOTO TIPOBOTHUKA, KATYIIKH C
TOKOM.
SIBneHne ANEeKTPOMArHUTHOM SIBEHUE 3IIEKTPOMArHUTHOU IIpoBeneHue UCCIIENOBaHUA 3aBUCUMOCTEN
15 uHIyKIuu. [1oTok BekTopa 1 20.09.2024 | uaaykun. [loTok BekTopa (hM3UYECKUX BEITMYUH U OTIBITOB IO MPOBEPKE
MArHHTHOIN MHIYKIIHH MarHuTHOM naaykuuu. 31C IPEMIOKEHHON TUIIOTE3BI IIPHU U3YYEHUU
WHAYKIWU. 3aKOH SIBIIEHUS 3JIEKTPOMArHUTHONW MHAYKITUH.
16 OJ1C unayKIIMMN 1 23.09.2024 Y . p Y
ANEKTPOMATrHUTHON WHTYKITHH Omnpenenenne NHIYKIIUN BUXPEBOTO
17 3aKOH 9JIEKTPOMAr HUTHOM 1 dapajes. BuxpeBoe 37eKTpHUeCKOoe | MarHUTHOTO moitst. OnpesencHue
uHayKkinu Papazest nosie. Toku @yko. DJIC uHAYKUMU B | aOCOJIOTHBIX M OTHOCUTEIBHBIX
18 anpeBoe JJIICKTPUUECKOEC ITOJIC. 1 MIPOBOJHHUKE, ABMKXYILIEMCS B HOFpeHIHOCTeﬁ H3MepeHHI>'I (1)I/ISI/IHGCKI/IX
Toxu Oyko OJIHOPOJIHOM MarHUTHOM IIOJIE. BennunH. OlLleHKa TpaHuI] MOTPEeIIHOCTEH.
DJIC MHAYKIMY B ABIGKYIIXCA [Ipasuio Jlenma. MHAyKTHBHOCTS. DKCepUMEHTAIIbHOE U3yUeHHEe TTPaBIIa
19 VK 4 1 Karymka nHAYKTHBHOCTH B IIETH Jlenna. MccnenoBanue siBlneHUs
NPOBOJAHUKAX
POBOA MIOCTOSIHHOI'O TOKa. SIBlieHHe caMOMHAYKINH, 3aBucumMoctu JC
20 Pemenne 3anau 1 27.09.2024 | camonumyximn. DJC CaMOMH/IyKIIUU OT CKOPOCTH U3MEHEHUS
21 ITpaBuio Jlenna 1 30.09.204 | caMOWHIYKITUU. DHEPTUS CUJIbI TOKA B 1ienu. M3ydyenue najaenus
WnaykrusHocTs. Karyika MarHUTHOTO IOJISl KATYIIKK C TOKOM. = MarHWTa B aJJlOMHHUEBOH (MeIHOMN) TpyOe.
DneKTpOMarHuTHOE TOJIe. COopka MOJIEH IEKTPOMAarHUTHOTO
22 WHIYKTUBHOCTH B LIEIIH 1

INOCTOAHHOI'O TOKa

TexHndeckue ycTpoicTBa H

re’eparopa. Pemenne paC‘léTHLIX 3a71a4 C




Asnenne camonHaykuu. JJ1C

TEXHOJIOI'MYECKUE NPOLECCHI:

SIBHO 33JJaHHOM W HEABHO 3aJIaHHOM

23 1 N
CaMOUHAYKIUHU WHAYKIIMOHHAS 11€9b, COIEHONUI, (bU3NYECKON MOJICTIHIO. UCTIONTE30BAHUEM
HEprHs MArHHTHOLO MO/ 3aluTa OT ICKTPU3AIUYU TEJ IPU OCHOBHBIX 3aKOHOB U (hOpMYJI 110 TEME
JBYDKEHUH B MATHUTHOM TIOJIC 3eMJIM | «JJIEKTPOMarHUTHAs HHIYKIUY. Pemenne
24 KaTyIIKH C TOKOM. 1 .
MPEIJI0AKEHHON TUTIOTE3bI IPU KaueCTBCHHBIX 33J1a4, TPEOYIOIUX
DJIEKTPOMArHuTHOE MOJIe .
H3YUYCHHUU SIBIICHUS MPUMEHEHUS 3HAHUM 10 TeMe
25 Pemenue 3anau 1 04.10.2024 AMEKTPOMArHUTHON HHIYKIIHH. «DIeKTpOMarHUTHAS UHAYKITHS.
OO0600IIeHNE U CHCTEMAaTH3aIIUS OnpeneneHne HHAYKIMKA BUXpeBOTO0 | OOBSICHEHUE OCHOBHBIX MPUHITUTIOB
26 SHAHUI IO TeMe 1 07.10.2024 @ MarHuTHOTrO nous. OnpeneneHue JIEHCTBUS TEXHUYECKUX YCTPOMCTB U
" NeKTPOTMHAMHKA" A0COJIFOTHBIX U OTHOCUTENBHBIX TEXHOJIOTHUECKUX MPOIECCOB, TAKUX KaK:
MOTPEIHOCTEH U3MEpEHUH WHAYKIMOHHAS TI€4b, COJICHOU I, 3al[UTa OT
¢usnueckux BennunH. OneHka AIICKTPU3AIUH TEJT TIPU IBUKCHUH B
TPaHUI] TIOTPEITHOCTEH. MarHMTHOM IT0JIe 3EMJIH.
DKCIepUMEHTANTBHOE U3YUCHUE
npasuna Jlenna. Mccnenosanue
KonTtponbHast pabora o Teme
27 " | 1 SIBJICHUS CAMOMHIYKIIHUH,
JICKTpOHAMITKA 3aBucuMocT DIC caMOMHIyKIUU
OT CKOPOCTH MU3MCHEHUS CHJIbI TOKA B
nenu. M3ydyenue najeHusl MarauTa B
ATFOMUHHAEBOH (MeHOMN) TpyOe.
KonebarenpHas cuctema. KonebarenbHas cuctema. [IpoBeneHre KOCBEHHBIX U3MEPEHUH,
28 CB06OIHEBIE KOJIEOAHMS. 1 CB00OTHBIC KOJICOaHHMS. WCCIIEIOBAHUS 3aBUCUMOCTEH MEXTY
TapMOHHYECKHE KOJIeOaHHs lapmonnueckue KojeOaHusl. (U3UYECKUMU BEJIMYMHAMH U OIBITOB 110
KuneMaTuieckoe ¥ TUHAMUYECKOE MIPOBEPKE MPEAJIOKEHHON TUIIOTE3bI TIPU
KunemaTnueckoe u TMHaAMHAYECKOE
OIHCaHuE. DHEPreTHIECKOe OnpeneseHne abCOMOTHBIX U
29 omnucaHue KonebaTeabHbIX 1 . .
onucaHue (3aKOH COXPaHEHUS OTHOCHUTEJIbHBIX ITOTPEIIHOCTEH U3MEPEHU I
ABIKCHIN MEXaHHYECKOH (PU3HMUECKUMHU ¢busnueckux BenuunH. OIEHKA TPaHUI]
DHepreTuueckoe onucanue. BeiBoa BEITMYMHAMU U OTIBITOB I10 IPOBEpKe = morpemrHocteld. Habnronenue
JMHAMUYECKOTO OTIMCAHUS MPEIJI0KEHHON TUIIOTE3bI IPH HE3aBHCHMOCTH TIEPUOJIa MAJIbIX KOJICOaHUH
30 rapMOHMYECKHX KoyeGaHuil U3 ux 1 11.10.2024 | u3y4eHUH KoJeOaHUN HUTSHOTO U rpy3a Ha HUTH OT aMILIUTY/IbI.

OHEPIreTUYCCKOTO U
KMHEMAaTHYCCKOT'O OITMCaHMUA

MIPYKUHHOTO MasiTHUKOB,
®denepanbHas paboyast mporpaMma |

OKCTepUMeHTaIbHAas MPOBEPKa 3aK0Ha
COXpaHEHHs PHEPIHH IPH KOJIEOaHUSX Tpy3a




31 Ammuintyna u ¢aza KkoaedaHui 1 14.10.2024 = Pwusuka. 10-11 xmaccel Ha npyxune. HaGroqeHne pe3oHanca.
TTepros 1 4acToTa KoJeOaHHii. (yrmyOnénnblil ypoBeHB) 65 Ornpenenenne yCJ‘IOBI/II‘/‘I"HpI/IMeHI/IMOCTI/I
TleprO MATHIX CBOGOTHBIX SHepruu). BeiBoa AMHAMHYECKOTO Mojenu Pemenne pacu€THbIX 3a1a4 C SBHO

o OTNMCaHMS TAPMOHUYECKUX 3aIaHHOHN M HESBHO 3aJaHHON (DH3UIECKOM
32 KoJIe0aHU MaTeMaTUYeCKOro 1 .
KOJIeOaHUH U3 UX PHEPTETUYECKOTO U | MOAETBIO C UCIIOIB30BAHUEM OCHOBHBIX
MasTHHKA. [lepro cBOOOHBIX
3 KMHEMaTU4eCKOTO OTMCAHUSI. 3aKOHOB M (hopmy1 o Teme «MexaHHnYecKHe
KonebaHuH NPYKHUHHOTO MasTHUKA AwmmumaTyna u ¢asza xonebaHui. KoseOaHus». Pemmenne kauecTBEHHBIX 3aa4,
3aryxaromye KojaeOaHusl. CBsI3b aMILTUTY bl KOJIEOAHUI TpeOYIOUINX MPUMEHEHUS 3HAHUH 110 TeMe

33 BrinyxaeHnble KoyiebaHusl. 1 HCXO/IHOH BEJIMYIHHBI C «MexaHnueckue Konebanus». O0bsICHeHHE
Pesonanc aMIUTATYIaMU KoJieOaHul € YCTPOMCTBA U NMPUHLIUNA AEHCTBUS

34 ABTOKONCHAHIS 1 cKopocTu u yckopeHnus. [lepuoa u METPOHOMA, 4acoB, Kauesnel, denepanbHas

ygactoTa kojebanuii. [leprox maneix | pabodas mporpamma | @usuka. 10-11 kmaccer
35 Pewenne sanaq 1 18.10.2024 CBOOOJIHBIX KoJeOaHH (yrnyOon€HHBIH ypoBeHb) 66 My3bIKaIbHBIX
Vpok-koudepenuus MaTEMaTUICCKOT'0 MasTHHKA. WHCTPYMEHTOB, celicmorpada.
36 "MexaHndeckue KojaecOaHus B 1 21.10.2024 | Tlepuoxa cBOOOAHBIX KOJEeOaHUI Hcnons3osanue IT-rexHosoruii npu pabore
MY3bIKAJIbHBIX I/IHCTp}IMCHTaX" MNPY>XUHHOTO MasTHHKA. Ilonsarue o C JOIIOJIHUTCIBbHBIMH HCTOYHUKaAMH
3aTyXarmuX KoxeOaHsX. WH(POPMAITUH 110 TEME, UX KPUTHICCKHHA
BrinyxaeHHbIe KONeOaHusl. aHaJU3 U OIIEHKa JIOCTOBEPHOCTH
Pezonanc. PezonancHast kpuasi.
Brusiaue 3aTyxaHus Ha BUIT
PE30HAaHCHOHN KPUBOM.

O0600611eHrE U crucTeMaTu3alus ABToxonebanus. TexHuueckue

37 3HaHUH 1o TeMe "MexaHndeckue 1 YCTPOWCTBA M TEXHOJIOTHIECKHE

koneOanus" MPOIIECCHI: METPOHOM, Yachl, Ka4YeH,
MY3BIKAJIbHbIE HHCTPYMEHTHI,
ceiicMorpad BHIHYKJICHHBIX U
3aTyXaoIUX MEXaHUIECKIX
KoJeOaHuil.

38 DNIeKTpOMarHuTHBIE KOJICOaHUsI. 1 KosebaTenbHblit KOHTYP. CpaBHEHHE MEXaHUIECKUX H
Kone6arenbHbIi KOHTYD CB0OOIHBIE 3JIEKTPOMarHUTHBIC 3JIEKTPOMAarHUTHBIX Kosiebanuil. OObsicHeHuE
®opmyna Tomcona. CBs3b KoJeOaHus B HJI€ATBHOM YCTPOMCTBA U IPUHILIUIIA JEHUCTBUS

39 1 KonebarenbHOM KOHType. DopMyna | 3JIEKTPUUECKOro 3BOHKA, TeHepaTopa

AMIUIMTYABI 3apsgia KOHACHCATOpPA C




40

AMILUTUTYION CHIIBI TOKA B
K0JIeOaTeTbHOM KOHTYpE

3aKoH COXpPAaHCHUSA DHECPIUuu B

ujearbHOM KoJieOaTeTbHOM
KOHTYpe

25.10.2024

41

3aryxarlue 3JIeKTPOMAarHUTHbIE
KoneOanus. BelHyXIeHHBIE
3JIEKTPOMAarHUTHBIE KOJICOAHHS

05.11.2024

42

[Iepemennslii TOK. Pe3ucrop u
KOH/JIEHCATOp B LIENH IEPEMEHHOI0
TOKa

43

44

KaTy'H_IKa HHAYKTUBHOCTH B ILICIIN
MEPEMCHHOTO TOKa

3akoH Oma 1 2JIEKTPUYECKOM
[ETH IEPEMEHHOTO TOKa

45

MoniHoCTh IEPEMEHHOI0 TOKA.
AMIUTUTYHOE U JEHCTBYIOIIEE
3HAYCHHUEC CUJIbI TOKA U HAIIPSAXKCHUA

12.11.2024

46
47

Pe3oHaHC B yIeKTpUYECKON LIETIH

Pemenue 3amau

13.11.2024

48

Wneanbublil Tpanchopmatop.
[IpousBozacTBo, epeaaya u
noTpebIeHUE ANEKTPUUECKOH
SHEPTUU

49

DKOJIOTMYECKUE PUCKHU ITPU
IIPOU3BOJCTBE AIEKTPOIHEPI M.
KynpTypa ncnonb3zoBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
KU3HU

Tomcona. CBSI3b aMITTTUTYABI 3apsiia
KOHJICHCATOpa C aMIUTATYIOW CHITBI
TOKa B KOJIeOaTeTbHOM KOHTYpE.
3aKoH COXpaHCHUS YHEPTIHH B
HAeaIbHOM K0JIeOaTeTbHOM KOHTYpE.
3aTyxaromue 3JIeKTpOMarHuTHbIE
KkojebOaHus. BeiHyKeHHbIE
3NIEKTPOMAarHUTHBIE KOJIeOaHHSI.
ITepemenHbIit TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JIEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U
HaIpsDKEHUS TIPU pazIudHon hopme
3aBHUCHMOCTH MIEPEMEHHOTO TOKa OT
BpeMeHU. CHHYCOHIaJIbHBIH
IIepeMEHHBIN TOK. Pe3uctop,
KOHJIEHCATOp M KaTyIlKa
WHAYKTABHOCTH B 1lenu Pe3oHaHc
TOKOB. Pe€30HaHC HaNpsHKEHUN.
WneansHe1ii TpanchopMaTop.
[IpownsBojacTBo, nepeaaya u
noTpedIIeHNE dIIEKTPUIESCKOH
sHepruu. Perenne kauecTBEeHHBIX
3aJ1a4, TPEOYIONUX MTPUMEHEHHUS
3HaHUH N0 TeMe
«ONEeKTPOMAarHUTHbIE KOJICOAHUS.

MIEPEMEHHOTO TOKa, JIMHUHN 3JIeKTporiepeiad.
OnpenesneHne yCIOBUNA TPUMEHUMOCTH
MOJICTH HJICANTEHOTO KOJIe0aTeIbHOTO
KOoHTYypa. M3yueHne ociuuiorpaMm
AJICKTPOMArHUTHBIX KoyicOanuii. Pemenue
pacUETHBIX 3a/1a4 C SBHO 33/IaHHOW U HESIBHO
3aTaHHOHN (HM3UIECKOU MOMIEIBIO C
WCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(dhopMy1 o Teme «DNEeKTPOMarHUTHEIE
BOJIHBI»




50 Pemenue 3amaq 19.11.2024
51 Pemenue 3anau 20.11.2024
O060011eHNEe U CUCTeMAaTU3aIHS
52 3HAHUI 110 TEME
"DNeKTpOMAarHUTHBIE KOJIeOaHws "
MexaHuuyeckue BOJIHBI.
53 XapakTepUCTUKU MEXaHUYECKUX
BOJIH
54 CBoiicTBa MEXaHMYECKUX BOJIH
55 3ByK. XapaKTEpUCTUKH 3ByKa 26.11.2024
Wudpa3Byk u yabTpa3ByK.
56 [ITymoBoe 3arpsi3HeHHE 27.11.2024
OKPYXKAaroIIel cpebl
57 Pemenue 3anau
DNEeKTPOMarHUTHBIE BOJHBI.
58 N3myuenue 31eKTpOMarHUTHBIX
BOJIH
59 DHeprus MeKTPOMarHUTHBIX BOJIH.
CBolicTBa NIEKTPOMATrHUTHBIX BOJTH
[IIkana 371eKTPOMAarHUTHBIX BOJTH.
60 [IpumeHeHue 31eKTPOMarHUTHBIX 03.12.2024
BOJIH B TEXHUKE U OBITY
[TpUHIMITBI PaTHIOCBSI3U H
61 TeneBuaeHus. Paguonokanus. 04.12.2004
DIIeKTPOMarHuTHOE 3arpsi3HEHUE
OKPYKaroIlei cpebl
& KonTpomnpHas pabota mo Teme

"Konebauus v BOJIHBIL"

MexaHn4uecKre BOJHBI, CIOBUS HX
pacnpoctpanenus. [Tornepeunsie U
MPOI0JIbHBIC BOHEL Tlepro,
CKOPOCTh PacIpoOCTPAHEHUsI U JITTHHA
BonHbI. CBOMCTBA MEXaHUYECKUX
BOJTH:

OTpaKeHHUE, IPETIOMIICHUE,
uHTEepepeHnus u audpaxuus. 3ByK.
CkopocTs 3ByKa. [ poMKOCTh 3ByKa.
Bricora Tona. TeM0p 3ByKa.
[ITymoBoe 3arpsi3HeHHE
OKpPY>Karollel cpebl.
ONeKTpOMarHuTHBIE BOJHBI.
YcioBus U3TydeHus
3JIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTanus BeKTopos B~ , E”, U B
3JIEKTPOMAarHuTHOU BojHe. CBoiicTBa
3NEeKTPOMArHUTHBIX BOJIH:
OTpakeHue, MPEeIOMIICHHE,
noJisipu3anys, UHTepdepeHus u
mudpaxmmst. [kama
3JIEKTPOMArHUTHBIX BOJIH.
[TpuMeHeHne IMeKTPOMArHUTHBIX
BOJIH B TeXHUKE | OBITY. [IpuHIHITEI
PanuoCBA3U U TEIECBUACHUSL.
Paguonokanus. DneKTpoMarHuTHOE
3arpsI3HEHNE OKPY KAIOIIEH Cpepl.

HabGmronenue o6pa3oBaHus u

pacnpoCTpaHCHUS TIOTEPEYHBIX H
MPOJIOIBHBIX BOJIH, OTPAKEHUS H
MperoMIICHHsI, HHTEp(HEPEHIIHN 1
TUPPaKIIA MEXaHHYECKUX BOJIH,

. I3yueHue CBOICTB yJabTpa3ByKa U €ro
npuMeHeHnus. McceienoBanne CBOMCTB
CpaBHEHHE MEXaHUYECKUX U
JIEKTPOMArHUTHBIX BOJIH. OmpeneieHne
YCIIOBUN MPUMEHUMOCTH MOJEIN
rapMOHHMYECKOU BOJHBI. Perienue
Ka4eCTBEHHBIX 3a/1a4, TPEOYIOIINX
NPUMEHEHUS 3HaHUil 110 TeMe
«MexaHWYEeCKHE U ANEKTPOMarHUTHbIE
BOJIHBI». I3ydeHne napamMeTpoB 3ByKOBOU
BOJIHBI. M3yueHHe pacnpocTpaHeHHs
3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.
OOBbsicHEeHHE YCTPONCTBA U IPUHLUIIA
JIEHCTBHS My3bIKaIbHBIX HHCTPYMEHTOB,
pamapa, panuonpuéMHHKA, TEIEBU30PA,
aHTeHHsbl, Tenedona, CBY-neun. Mzyuenue
CBOIICTB yIIbTpa3ByKa U €ro MPUMEHEHHS.
HccnenoBanne cBOMCTB AJIEKTPOMarHUTHBIX
BOJIH: OTpa)KEHUE, NIPEIOMIICHUE,
noJsipu3ays, 1 pakius, HHTepPepeHIIns.
OO0Hapy:xeHre HHPPaKpacHOTO U




TexHuueckue ycTporucTBa u
MPaKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHBIE HHCTPYMEHTHI, pajaap,
panuonpUEMHIK, TEIEBU30DP,
anTeHHa, Tenedon, CBU-neun,
yIBTPa3BYKOBAasl IUATHOCTHKA B
TEXHUKE U MEAUIIMHE aKyCTUYECKOIO
pe30HaHca, CBSA3U TPOMKOCTH 3BYKa U
BBICOTBI TOHA C aMILIUTYI0N U
4acTOTOU KOJICOaHUH.

yIBTPaUOIETOBOTO H3TyUCHUH.

Caer. 3aKOH MPSIMOJIUHENHOTO

IIpsamonuHeitHOe pacnpocTpaHEHHE

Habmronenue onTHYECKHUX SBJICHUA,

63 . .
pacIpoCTpaHEeH!s CBETa CBETa B OJHOPOIHOU cpene. Jlyu IIPOBEEHNE KOCBEHHBIX U3MEPEHHH,
Pelnenue 32,24 HA IPUMEHEHHE cBeTa. ToueyHslld HCTOYHUK CBETA. WCCIIEIOBAHNUS 3aBUCUMOCTEH (PU3NIECKUX
64 KON [IDSMOLIHEHHONO OtpaxeHue cBeTa. 3aKOHBI BEJIMYMH U ONBITOB 110 IIPOBEPKE
P oTpaxkeHus ceera. [locrpoenne NPEIJIOKCHHOM THIIOTE3bI IPU U3YUECHUH
acIpOCTpPaHEHUs CBETA . .
pactpoctp n300pakeHUH B INIOCKOM 3€pKale. SIBJIGHUI NPEJIOMIICHHS CBETa Ha TPaHHILIE
65 Otpaxenue csera. I[lnockoe 10.12.2024 Cdepuueckue 3epkaia. paszena AByX Cpejl, IPEIOMIICHHS CBETa B
3epkaino. Cepuyeckoe 3epKao [Ipenomnenue cBera. 3aKOHBI coOuparolel 1 paccenBaromiei JTNH3ax,
ITpenomienue cBeta. AGCOTIOTHBIH HpEIOMIIEHHs CBETa. AOCONIIOTHBIH BOJIHOBBIX CBOMCTB cBeTa. Habmonenue
1 OTHOCHTEILHELE MOKA3aTeND MoKa3aTeib NPeIOMIICHHS. MOJIHOTO BHYTPEHHETO OTPAXKEHUS, U3yUCHHE
OTHOCHUTENLHBIH TOK TCIIb M u
66 npenomiieHus. [lomHoe BHyTpeHHee 11.12.2024 ocHTer oxazared onel
N npenomienus. [loctosHCTBO
otpaxkeHue. [IpenenbHblil yroiu
HaCTOThI
IIOJTHOTO BHYTPEHHETO OTPaXXEHUS
Pemenne 3a1a4 Ha npuMeHeEHNE
67 3aKOHOB OTPAXKEHUSI U MIPETOMIICHUS
CBETa
Xop ydeit B mpusMe. Jucnepcust CBETa ¥ COOTHOILIEHHE JIJIMH BOJIH [TocTpoenne n300pakeHUit TOUKH U OTPe3Ka
68 ceera. ClIoXHBIH cocTaB 6eyoro IpU [IE€PEX0J€ MOHOXPOMATHUECKOTO  MPAMOM B COOMPAIOIINX U PACCEUBAIOLINX
cBera. L{Ber CBETa Yepe3 IpaHuIly pa3ziena AByX JMH3aX ¥ UX cucTeMax. Pemenne
Tnsss1. DOKYCHOE DACCTOSHIE I ONTHYECKUX cpell. X0z Iyueil B Ka4eCTBEHHBIX 3a/Ja4, TpeOyIOIuX
69 ' Y p npusMme. Jlucnepcus cBeTa. MIPUMEHEHUS 3HAHUH 10 TeMe «OnTHKa.

OIITHUYCCKasA Cujia JUH3bI




[TocTpoenne n3o0paxeHuit B

70 JIMH3aX U UX CUCTEMAX. Y BEJIMUCHUE 17.12.2024
JIUH3BI
Pemenune 3aay Ha mocTpoeHue
71 M300paKEHHH, ITOTy4aeMBbIX C 18.12.2024
MIOMOILBIO JINH3
72 ['na3 kak ontuyeckas cucteMa
Pewenue 3anau. IIpeneinst
73 IIPUMEHUMOCTH T'€OMETPUIECKON
ONTUKU
74 CKOpOCTb CBETA U METOBI €€
U3MEpPEHUS
75 Hucnepcus ceeta 24.12.2024
76 WnTepdepenmus ceera 25.12.2025
KorepeHTHble HCTOUHHUKU. Y CIIOBUS
77 HaAOJI0/IEHUSI MAKCUMYMOB U
MHUHHUMYMOB
78 Pemenne 3amau
79 [TpumeneHne uHTEpHEpEeHINN
80 Hudpakius cera 30.12..2025
31 JudpaximonHas pemeéTka. Y cioBue 00.01.2025
HaOJIOJICHUS TJIABHBIX MAKCUMYMOB
82 Pewenue 3anau
23 [TonepeduHOCTH CBETOBBIX BOJIH.
[Tonsipusanus cBera
84 Pemenue 3anau
85 CBeToBbIe BJICHUS B IPUPOJIE 15.01.2025
86 O06o01IeHre U cucTeMaTu3aus 16.01.2025

CroxHbIi cocTaB 6esoro ceera.
Iser. [lonHoe BHyTpeHHEE
orpaxeHnue. [Ipenensuslii yroiu
IIOJTHOT'O BHYTPEHHETO OTPaKEHUSI.
CoOwuparoriye 1 paccerBaronIne
nuH3bl. ToHkas nuH3a. PoKycHOe
paccTosiHUue U ONITHYECKasl CHila
TOHKOMW JIMH3BI. 3aBUCUMOCTh
(hoKyCHOTO pacCTOSHUSI TOHKOM
cepuuecKoii JINH3BI OT €€
reoMCTpUH U OTHOCUTCIILHOT'O
nokasaress npenomiieHus. dopmyna
TOHKOM JIMH3BI. Y BEJIUUCHUE,
JaBaeMoe JIMH30M. X0 Jy4a,
MIPOLIEIIEeT0 JUH3Y MO
IIPOU3BOJIBHBIM YIJIOM K €€ INIaBHOU
ontuueckoi ocu. IToctpoenue
n300paKeHUH TOUKH U OTpe3Ka
MIPSIMO B COOMPAIOIIHX 1
paccenBaroIInX JUH3aX U UX
cucremMax. OnTayeckre IpUOOpHI.
Paspemraromas cioco6HOCTS. ['1a3
KaK OINTHYECKasi CUCTEMa. CBETOBO/IA.
[Hony4enue n3obpaskeHHus B cUCTEME
U3 IUIOCKOTO 3epKaia U JMH3bI, B
CUCTEMC U3 NBYX JIMH3.
KonctpynpoBaHue TeiecKomuuecKux
cucreM. M3ydeHue nonsipusanuu
CBeTa, OTPAXXEHHOTO OT MOBEPXHOCTH
JIUDJIEKTPUKA, U3yYEHUE
WHTEepPEPEHIINH JTa3€PHOTO
M3ITy4eHUs Ha ABYX ILIEIAX.
[Tonyuyenue cexrpa U3ny4eHus

[TocTpoenue u pacy€T n300pakeHUH,
CO3aBAEMBIX IUIOCKUM 3€pKaJIoM, TOHKON
nuH30i. OnpeneneHue ycioBuil
MIPUMEHUMOCTH MOJIEIA TOHKOH JINH3HI,
rpanun .Ilpenenast npruMeHUMOCTH
reoMeTpuyeckol onTuky. BomHoBas ontuka.
WuTepdepenmus ceeta. KorepenTanre
WUCTOYHUKH. Y CIIOBUS HAOMIOACHHUS
MaKCHMyMOB U MHHAMYMOB B
UHTEePPEPEHIIMOHHON KapTHHE OT IBYX
KOT'€pEHTHBIX UCTOYHUKOB. [Tpumepsl
KJIACCUYECKUX MHTEP(PEPEHLIUOHHBIX CXEM.
Hudpaxuus ceeta. JudpakiuuonHas
peméTka. YciaoBue HabIoAeHNS ITIaBHBIX
MaKCHMYMOB IIpH MaJCHUU
MOHOXPOMATHUYECKOI'O CBETA Ha
IudpakuuoHHyo pemérky. lonspuzanns
cBera. TexHuueckue yCTponucTBa




3Hagui o treMe "Ontuka"

87

88

89

KontponbHast pabora o Teme
«OnTuka»

['paHUIIBI TPUMEHUMOCTH
KJ1aCCUYECKON MEXaHUKH. 3aKOHBI
3JICKTPOIMHAMMKY Y TIPHHITUIT
OTHOCHUTEJIBHOCTH

[TocTynartel cnenuanbHOU TEOPUU
OTHOCHUTEJIBHOCTH

90

IIpocTpaHCTBEHHO-BpEMEHHOM
uHTepBall. [IpeoOpazoBanus
JlopeHna. ¥YcnoBue NpU4NHHOCTH.
OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe]IeHne
BPEMEHU U COKpAIlEHUE JUTUHbI

22.01.2025

91

DHeprus U UMIYJbC
PENSITUBUCTCKON YaCTUILIbI

23.01.2025

92

93

CBs13bp Macchl ¢ SJHEPTUEH U
HMITYJIbCOM PESITUBUCTCKON
YaCTHUILbl. DHEPT U ITOKOS

PaBHOBecHOE TeIIOBOE H3JTy4YCHUC

94

95

3akoH cMenieHns Buna

I'unmoreza M. Ilmanka o kBaHTax.
doToHBI

29.01.2025

CBETOJINOJIa TIPU TTOMOIIH

I pakIMOHHON peméTku. Pemenne
pacu€THBIX 3a/1a4 C SIBHO 3aJaHHOM U
HESIBHO 3aJIaHHOHN (hHU3HIeCKON
MOJICTIBIO C UCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJI 110
teMme «OnTuKa

I'panuiel npuMeHUMOCTH
KJIACCUUYECKON MEXAHUKHU.
ITocTynaTel ciennanbHON TeOpHUU
OTHOCHUTEILHOCTH.
IIpocTpaHCTBEHHO-BPEMEHHOU
IIpoBeaeHne KOCBEHHBIX U3MEPEHUI
HUMITYJIbCa B SHEPTUU
PENSATUBUCTCKUX YACTHLL (T10
(dhoTorpadusaM TPEKOB 3apPsHKEHHBIX
yacTull B MarHuTHOM DenepanbHas
pabodast mporpamma | @uznka. 10-11
kJacchl (yriyOn€éHHbIN ypoBeHb) 72
uHTepBai. [IpeobpasoBanus
Jlopenua. YcinoBre NPUUNHHOCTH.
OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIeHHE
BpPEMEHU U COKpAI[CHNE JITHHBI.

Onpenenenue aOCOMOTHBIX U
OTHOCHTECIIbHBIX HOFpeIlIHOCTefI
M3MEepEeHU (PU3MUECKUX BEITHYMH.
OreHka rpaHuIl TOTPEITHOCTEH.

YcenoBue npuuuHHOCTH. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMeJIeHne BPEMEHHU U
COKpAaIlCHUE JIUHbL. DHEPIUsl U UMITYJIbC
PEeIATUBUCTCKON YacTUIlbl. CBSA3b MAcCCHI C
SHEPrUer U UMITYJIbCOM PEIITUBUCTCKOU
YacTULbl. DHEprust Nokos. TexHuueckue
YCTPONCTBA U TEXHOJIOTUYECKUE MPOIECCHI:
CIIyTHUKOBBIE PUEMHUKH, YCKOPUTEIU
3apsKEHHBIX YacTHI] 1oJie). AHAIN3 U
onucaHue GU3NICCKUX SBICHUH C
HCIIOJIb30BAaHUEM IIOCTYJIATOB CIIELUAIbHOM
TEOPHUH OTHOCUTENILHOCTH. OOBsICHEHUE
NPUHIUIA IEUCTBUS CIIyTHUKOBBIX
NPUEMHUKOB, YCKOPUTETIECH 3apsHKEHHBIX
JaCTHI]

PaBHOBECHOE TEIIIOBOE U3ITyUEHUE
(n3mydenune abCoMOTHO YEPHOTO TENA).
3akoH cMmenienns Buna. I'nnmore3a Ilnanka o
kBaHTax. ®OTOHBI. DHEPIHs U UMITYJIbC




96 DHeprus 1 UMIyJIbC (PoToHa 30.01.2025
®otordp¢exr. Onbite A. T
97
CroneroBa. 3akonbl (hoTodPdexra
VYpaBHeHnue DiHIITEHA 17151
98 doroaddekra. "Kpacnas rpanuna”
dororddekra
Jasnenne ceera. Onbrtel I1. H.
99
Jlebenena
100 BosHOBEIE CBOMCTBA YaCTHUII 05.02.2025
Bounsl ne bpoisia. /InuHa BoJIHBI e
101 Bpoitns u pazmepsl 06J12icm 06.02.2005
JIOKaJIM3alMK ABIKYIICHCS
YaCTHIIBI
102 KopryckynsipHO-BOITHOBOM yaJIn3M
103 Judpakius 37eKTPOHOB Ha
KpHUCTaJIax
Crneuunduka usmepeHuii B
104 Mukpomupe. COOTHOLLIEHUS
HeomnpeaenénHocrel ['elizenbepra
105 Pemenue rpaduyeckux 3amaq 12.02.2025
106 Pemenne pacu€THbIX 33124 13.02.2025
KonTposabHas padboTa no Temam:
107 "OcuoBbel CTO", "KopmyckynsipHo-
BOJIHOBOM JTyain3m"
OMBITHI IO UCCIIEOBAHUIO
108 cTpoeHus aroma. [InanerapHas
Mozenb aroma Pesepdopaa
109 [Toctynars! bopa

Pemenue pacy€THBIX 3a1a4 € SIBHO
3aJJaHHOW W HESIBHO 3aJaHHOMN
(usnueckoii Monenpio DeaepanbHas
pabouast mporpamma | Puznka. 1011
KJaccel (yrinyOnéHHbIH ypoBeHs) 73
MOTJIOIIAIOIILYIO U a0COTIOTHO
OTPaXKAIOIIYIO TIOBEPXHOCTH)..
CooTHoIIeHUS HEONPEAeIEHHOCTEN
I'eitzenbepra. Texanueckue
yCTpPOWCTBA M TEXHOJIOTMUECKHE
MIPOLIECCHI: CIIEKTPOMETP,
(hotosmemenT, hoTomaTUNK,
TYHHEJIbHBI MUKPOCKOII, COJTHEUHAs
Oarapesi, CBETOINO]T C
HCIIOJIb30BaHHUEM OCHOBHBIX 3aKOHOB
u ¢popmyi o Teme «KBaHTOBBIC
SIBIICHUS». PelieHne kauecTBEHHBIX
3aJ1a4, TPEOYIOIUX MTPUMEHEHUS
3HaHUU 10 TeMe «KBaHTOBEBIE
siBiIeHus Y. OnpeneneHue ycioBuil
MPUMEHUMOCTH KBAHTOBOW MOJIETH
cBeTa. AHAIN3 KBAaHTOBBIX
MIPOLIECCOB C UCTIONH30BAHUEM
ypaBHEHUs DUHINTEHA U1
tdhotorddekra, mpuHIHTIA
COOTHOIICHUI HEONPEIEIEHHOCTH
Ieiizenbepra.

¢dotona. doroaddext. OmbiThl AT
CroneroBa. 3akoHbI poTodddekra.
VYpaBuenue DitHmTeliHa 111 GoTodheKTa.
«Kpacnas rpanuma» gorodddekra.
JlaBneHue cBeta (B 4aCTHOCTH, JIaBICHUE
cBeTa Ha abcomoTHO IIpoBenenne
KOCBEHHBIX U3MEPEHUH, NCCIEI0BAHUS
3aBUCUMOCTEH MeXay (pr3ndeckuMu
BEIMYMHAMM [IPU U3YUCHUU SIBJICHUSA
¢doroadpdexra. Onbrtel I1.H. Jlebenera.
BoinnoBsle cBoiicTBa yacTuil. BoJHEbI e
Bpoiins. Inuna Bonusl ne bpoisns u pasmepsl
001aCTH JIOKaIH3alUK JBIKYIIeHCS
yactuusl. KopnyckynsspHO-BOIHOBOM
nyanusMm. J{ndpakuus 3J1eKTpOHOB Ha
kpuctammax. Crenuduka n3MepeHuii B
Mukpomupe. OObSICHEHNE TPUHIIHATIA
JIEHCTBUS CIIEKTPOMETPa, POTOIIIEMEHTA,
¢doTonaTunka, TYHHEIILHOIO MUKPOCKOIIA,
COJIHEYHOH OaTapen, CBETOJUOAA.
Ncnons3oBanue IT-rexnonornii
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111

Buapl ciektpoB. CriekTp ypoBHEM
SHEPrUM aTomMa BOJOpo/ia
CrioHTaHHOE U BBIHYKJIECHHOE
U3ITy4yeHHe CBeTa

19.02.2025

20.02.2025

112

113

114

115

Jlazep

Hyxnonnas monens siapa
['eitzen6epra-MiBanenko. 3apsa u
MaccoBO€ YUCIIO sapa. M30Tomsbl.
PaanoaktuBHOCTB

3aKOH paJlM0aKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
u3iydyeHus. BausHue
paauoaKTUBHOCTU HA KUBBIE
opranusmsl. /lozumerpus

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. Jledekt Macchl
anpa. Slnepusie peakuuu. SnepHeie
peaktopsl. [Ipobrembr
YIIPABIISIEMOTO TEPMOSIEPHOTO
CUHTE3a. DKOJIOIMYECKHE aCIIeKThI
Ppa3BUTHSA AIEPHON JHEPIETUKU

26.02.2025

116

Mertoabl peructpauuu u
WCCIIETOBAHUS DIIEMEHTAPHBIX
yacTull. DyHaaMeHTaIbHbIC
B3aUMOJIEUCTBYUS. bapnoHbl, ME3OHBI
u nentoHsl. [IpeacraBienue o
CranpaprtHoit Moaenu. KBapk-
TJIFOOHHAs! MOJIEIIb aJPOHOB

1

27.02.2025

117

®du3uKa 3a npenenaMmu

Hyxnonnas monens siapa
IeiizenOepra— MBanenko. 3apsin
siapa. MaccoBoe 4uco siapa.
N3oTomnel. PagnoakTHBHOCTS.
Anbda-pacnan. DNEKTPOHHBIN U
MTO3UTPOHHEIH OeTapacnan. ['amma-
n3y4yeHue. 3aKOH pali0aKTUBHOIO
pacnaga. PanuoakTuBHBIE H30TOIIHI B
npupoze. CpoiicTBa
MOHM3UPYIOIIET0 U3TYICHHUS.
BnusiHue paanoakTHBHOCTH Ha
JKUBBIE OpraHU3Mbl. ECTECTBEHHBII
(dhon mznyuenus. Jlozumerpus.
OHeprus CBs3U HyKJIOHOB B sIIIpE.

SAnepusie cuibl. JlehekT Maccsl sapa.

Snepuble peakuuu. [enenue u
CUHTE3. Afep. JAnepHbIe peakTopHI.
[IpoGiems! ynpaBisieMoro
TEPMOSIIEPHOTO CHHTE3A.
DKOJIOTHYECKHUE aCTICKTHI Pa3BUTHUS
SIIEPHOM 3HEpPreTuKu. Metoasl
PETUCTpPAIUX 1 UCCIICTOBAHUS
3JI€MEHTAPHBIX YaCTHUL.

[IpoBeneHue U3MEPEHU PaIHOAKTUBHOTO
(oHa C UCTIONB30BaHUEM JIO3UMETPA U
WCCIIEIOBAHNE TPEKOB YaCTHI] (IO TOTOBBIM
¢dotorpadusm). MzyueHue mormomeHus
Oera-uactur amomuHueM. Onpenenenue
YCIIOBUI MPUMEHUMOCTH MOJIEITH aTOMHOTO
sqipa. AHaJIM3 U ONKMCaHUe SAIEPHBIX peaKkIui
C UCTIOIH30BAHUEM TIOHATHI MacCOBOE YHCIIO
W 3apsiz SApa, SHEPTHUs CBSI3U s/1pa, 3aKOHOB
COXpaHEHHs 3apsia, MacCOBOIO YHCTIa U
SHEPTHH B SJEPHBIX PEaKINIX, 3aKOHA
panuoakTuBHOTO pacmnaia. O0bsICHEHHE
IIPUHIMIA IEUCTBUS T03UMETPA, KaMepbl
BunscoHa, simepHOTO peakropa,
TEPMOSIJICPHOTO PeaKTopa, aTOMHOM OOMOBI,
MarHUTHOPE30HAHCHOU ToMorpaduu.
AHanu3 ¥ OIleHKA BIUIHUAS
PaaOaKTUBHOCTH HaA )XMUBBIC OPraHU3MBI, a
TaK)Ke MOCIEICTBUI pa3BUTHS SIEPHON
SHEPreTUKH C MO3UIIUNA IKOJIOTMYECKON
0e30macHOCTH; MPENCTaBICHUH O
paIOHAIBHOM MPUPOIOTIOIH30BAHHH (B
MpoIIecce MOATOTOBKH COOOIIICHUA,
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CrangaptHoi Mmoaenu. TémHuas
MaTepus U TEMHAsI SHEPTusl.
EnuncTBO (DM3nveckoil KapTHHBI
Mupa

OTtanel Pa3sBUTHUA aCTPOHOMMUHU.
3HaueHME ACTPOHOMUH

119

[TpruMeHuMOCTh 3aKOHOB (PU3UKU
JUIsL OOBbSICHEHUSI IPUPO/IBI

KOCMHYECKHX 00BEKTOB. MeTO b1
ACTPOHOMMYECKHX UCCIIeI0BaHUN

120

121

122

123

CoBpeMeHHbBIE ONITHYECKHE
TEJIECKOIIbI, PaJHOTENIECKOIIbI,
BHeaTMoc(epHas acCTpOHOMHUS

Bup 3Bé3mHoro Heba. Co3Be3aus,
SIpKHE 3BE3/IBI, TUTAHETHI, UX
BUJIUMOE JIBUIKCHHE

Conneunas cucrema. CosHIe.
ConHeuyHasi akTUBHOCTb. VICTOUHUK
sHeprun CosHIa U 3BE3]

3BE31IBI, X OCHOBHEIE

06.03.2025

11.03.2025

DyHIaMEHTAIbHbIE
B3auMoJiecTBUA. baproHbI, ME30HbI
u nentoHnsl. [Ipencrasnenue o
CranmapTtHoi Mogenu. KBapk-
[JIFOOHHAs! MOZIENb aipoHOB. Pu3nKa
3a npenenamMu CTaHIapTHON MOJEINH.
Témnas MaTepus U TEMHAsI SHEPIHsL.
EnuucTBO usnuecKoi KapTHHBI
mupa. TexHnyeckue ycTpoiicTsa u
TEXHOJIOTHYECKHUE TTPOLIECCHI:
JIO3UMETP, KaMepa BunbcoHna,
SIIEPHBIN peakTop, TEPMOSIIEPHBIIA
peakTop, aToMHasi 00M0a, MarHUTHO-
pe3oHaHCHas ToMOTpadus

Otanbl pa3BUTUSL ACTPOHOMUH.
IIpuknagHoe 1 MUPOBO33PEHUECKOE
3HaUYE€HHE aCTPOHOMUMU.
[TprMEHUMOCTh 3aKOHOB (DM3UKHU IS
OOBSACHEHHS TPUPOJIbI KOCMUYECKHUX
00BexToB. MeTozpl
aCTPOHOMHUYECKUX UCCIICIOBAHUI.
CoBpeMEHHBIE ONITUYECKUE
TEJIECKOIIBL, PAJIMOTENECKOIIHI,
BHeaTMochepHas actpoHoMust. Bujg
3BE€3qHOTO HeOa. Co3Be3 UL, SIPKUE
3BE3/1bl, JIAHETHI, UX BUIUMOE
nBkeHue. ConHevHas cucTema.
Connue. ConHeyHasi akTUBHOCT.
Hcrounnk >aeprun CoiHIA 1 3BE3.
3BE311bI, UX OCHOBHBIE
XapakTepucTUKU. J(narpamma
«CHOEKTpaJIbHBIN KJIacc —

BBITIOJTHEHUS TPYTIIIOBBIX POEKTOB)

HaOnronenue 38311010 HEba
HEBOOPYKEHHBIM IJ1a30M C HCIIOIb30BAHUEM
KOMITBIOTEPHBIX NPUIOKEHAN AT
oTpeiesIeHHsI TOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHEIE
co3Be3us CeBEpHOTo MOMyIIApHUs U IpKUe
3B&31161. Habmonenune B Teneckorn JIyHBI,
IUTAaHET, TYMaHHOCTEW 1 3BE3IHBIX
CKOILJIEHUH. Y4acTue B AUCKYCCHH O POJIU
aCTPOHOMHUH B COBPEMEHHOM KapTHHE MHUpa,
B IIPAKTUUYECKOM JEATENBHOCTH Y€JI0BEKA U
JTaTbHENIIEM HayYHOTEXHUIECKOM Pa3BUTHH.
IToaroroska cooOIIEHNN 0 METOAAX
MOJTy4YEHHS] HAYYHBIX aCTPOHOMUYECKHUX
3HAHUM, OTKPBITUIX B COBPEMEHHOU
actpoHoMuu. [Ipumenenue
OCHOBOTIOJAraIOIINX aCTPOHOMHYECKUX
MOHSTHH, 3aKOHOB M TEOPUI AJIs aHAJIN3a U




XapakTepucTuku. Jlnarpamma
"CHeKTpaJbHBIN Ki1acc —
CBETUMOCTB"

3Be3 bl TIaBHOU

CBETUMOCTB». 3BE3/IbI TTIABHOM
IMOCIIEIOBATEILHOCTH. 3aBHCHMOCTh
«Macca — CBETUMOCTb» IS 3BE3]
TJIaBHOM ITOCJICA0BATCILHOCTH.

00BsCHEHHS (PU3MUECKUX MTPOLIECCOB,
MPOUCXOISIIINX B 3BE3/1aX, B 3BE3THBIX
CHCTEMAX, B MEXTAIaKTUYECKOU cpelie,

JBIDKEHUS HEOSCHBIX TEJI, DBOJIIOLIMH 3BE3 U

124 Buytpennee ctpoeHue 3BE3 . Bcenennoit
MOCJIEI0BATEIbHOCTH
CoBpeMeHHbIE MPEICTABICHHS O
Buyrpennee crpoenue 3BE31. MIPOMCXOXKIEHNH U SBOIIOIHH
CoBpeMEHHbIE MPEJICTABICHUS O ComnHua u 3BE371. DTaIlbl KU3HU
125 MIPOUCXO0XKICHUU U SBOJIIOIIUU 3B&371. Mneunsrii [1yTe — Hama
CoHIa ¥ 3BE3]1. DTambl )KU3HUA l'anaktuxa. [TonoxxeHue u ABUKEHNE
3BE3N Comanna B I'anaktuke. THITBI
. rajakTUK. Paguoraiak Ty u
Muneunsiii [1yte — Hama N
KBa3apkl. YEpHBIE IBIPHI B SAPAX
126 lNanaktuka. TUIbI TaTaKTHK.
B rajnaktuk. Beenennas. Pacimpenue
H€pHbie ABIPBI B A1pax ralakTHk Bcenennoii. 3akon Xa60ma.
Bcenennas. Pacmmpenne Paz0eranue ranaktuk. Teopus
127 Bcenennoii. 3akon Xao6ma. Teopust 17.03.2025 Bonpmoro B3psiBa. PenukroBoe
BonbInoro B3peiBa. PenukroBoe o usiy4eHue. MacuraGHas CTpykTypa
H3ITydeHHe Bcenennoii. MeraranakTuka.
Macirra6Has cTpyKTypa Hepeménnbie mpoOieMbl
128 147 CTPYRLY 18.03.2025  actpoHOMH
Bcenennoii. Merarajiaktuka
129 Hepemiénnsie mpobieMsl
aCTPOHOMUU
Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenqoBaHue MarHUTHOTO ITOJIST
MOCTOSIHHBIX MarHUTOB" WJIH
130 "UccmenoBaHue CBOUCTB

dbeppomMarHeTUKoB" UIu
"UccnenoBanue ASHCTBHSA
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"
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DuU3NYeCKU MPAKTUKYM 10 TEME
"N3mepenue cuisl AMiiepa" wim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMIiepa OT cuJibl TOKa" WU
"Onpezaenenre MarHUTHOM
MHIYKIMH HA OCHOBE U3MEPEHUS
cuiel Amrepa"

132

Pu3n4eCKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
AJIEKTPOMAarHUTHOW MHAYKIMU" WK
"Onpenenenne MHAYKIUU
BUXPEBOTO MarHUTHOTO MOJIs"

21.03.2025

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue sBJIECHUS
camouHaykiuu" wim "Coopka
MO/IEJIN 3€KTPOMArHUTHOT O
reseparopa"

31.03.2025

134

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepenue nepuojia CBOOOTHBIX
KoJie0aHUI HUTSIHOTO U
IPYXUHHOT'O MasiTHUKOB"

135

136

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"IIpeobpa3oBaHue YHEPTUU B
NPy XKUHHOM MasiTHUKE"

Pu3NUeCcKUui IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOIro TOKa
4yepe3 NOCIIeI0BATENBHO
COEIMHEHHBIE KOHEHCATOP,
KaTyILIKY ¥ pe3ucTop’ uiu
"HccnenoBanue paboOThI

Croco6s!1 n3MepeHus HU3MICeCKIX
BEJIMYXH C HCITOJIb30BaHUEM
AHAJIOTOBBIX M MU(POBBIX
M3MEPUTENHHBIX IPHOOPOB U
KOMITBIOTEPHBIX JaTYHKOBBIX
cucteMm. AOCOJIIOTHBIC U
OTHOCHTEIbHBIE TIOTPEITHOCTH
M3MEpEHUI (PU3MYECKUX BEITHYUWH.
OreHKa TpaHwuI] MOTPENTHOCTEH
[IpoBeneHNEe KOCBEHHBIX H3MEPEHUA,
HCCIIEIOBAHUI 3aBUCUMOCTEN
(hm3nyecKuX BEIMYWH, TPOBEPKA
MPeUIO’KEHHBIX TUTIOTE3 (BBIOOD M3
paboT, ONMMCAaHHBIX B TEMAaTHIECKIX
pasaenax «Y4eHu4ecKui
JKCIIEPUMEHT, JJAOOPaTOPHBIC
PpabOoTHL, TPAKTHKYM))

Cnoco0sI n3MepeHus (PU3NICCKUX BETMIUH C
WCTIIOJTb30BaHMEM aHAIOTOBBIX M U(POBHIX
WU3MEPUTENBHBIX TPUOOPOB U KOMITBIOTEPHBIX
JTATINKOBBIX ccTeM. AOCOIOTHBIE U
OTHOCHUTEJbHBIE TIOTPEITHOCTH U3MEPEHUI
¢usnueckux BenuunH. OLeHKa TpaHul]
norpemHocteit [IpoBeneHne KOCBEHHBIX
W3MEPEHUN, UCCIIEIOBAHUIN 3aBUCUMOCTEN
(hM3MYECKUX BEIMYUH, TPOBEPKA
MPEJIOKEHHBIX TUIOTe3 (BBIOODP U3 padoT,
ONMCAaHHBIX B TEMAaTHUYECKUX pa3jenax
«Y4YeHNYECKUN IKCTIEPUMEHT, JTa0OpaTOPHBIE
paboThI, IPAKTUKYM))
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MCTOYHUKOB CBETAa B LIETIH
IIEPEMEHHOT0 TOKa"
DuU3nYeCKUi MPAKTUKYM 10 TEME

"N3ydyeHue napaMmeTpoB 3ByKOBOM
BOJIHBI"

04.04.2025

138

139

140

141

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue nokazarens
MpEIOMIIEHUA CTEKIA" WIN
"ITonyuenne n3o0pakeHus B
CHUCTEME U3 IUIOCKOI0 3epKajia U
JTUH3BL"

Ou3nyecKuil MPakTUKYM IO TEME
"NccneqoBaHue 3aBUCUMOCTH
(bOKyCHOTO paccTOSIHUS OT
BeIleCcTBa (HA IPUMEPE KUIKHX
muH3)" nnu "U3mepenue GpokycHoro
paccTosiHUs pacCEeMBAOIINX JTUH3"

Du3NUEeCKU IPAKTUKYM I10 TEME
"Habmronenue nudpakuuu,
UHTEepEPEHIIMU U TTOJIApU3aLUU
ceera"

Du3NUeCKU IPAKTUKYM I10 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTHULL (T10
¢dororpadusam TpekoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1€)"

Pu3NUeCcKUui IPAKTUKYM I10 TEME
"N3mepenue nocrossHHoM 1 lnanka
Ha OCHOBE MCCJIEIOBAHUS
doroapdexra" nm "MccnenoBanue

07.04.2025

11.04.2025
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144

145

146

3aBHCHMOCTH CHUJIBI TOKA Yepe3
CBETOJIMOJ1 OT HaIpsHKeHUs"
DuU3nYeCKUi MPAKTUKYM 10 TEME

"UccnenoBanue crieKkTpa
pa3peKEHHOTO aTOMAPHOTO

BOOOpPOJa U UBMECPECHUE IMOCTOSIHHOM

Pun6epra"

DuU3nYeCKU MPAKTUKYM 10 TEME
"UccnenoBanue paguoakTUBHOTO
¢doHa C UCTIOJIBL30BAaHUEM
nosumerpa uinu "MU3yuenue
[IOTJIOLIEHUS OEeTa-4acTHIL]
amoMuHueM"

Ou3nyecKuil MPakTUKYM IO TEME
"HabGnroneuus 386314010 Heba
HEBOOPYKEHHBIM I'1a30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
IIPUIIOKEHUN JUISl ONIPEACIICHUS
MOJIOKEHHUS HEOCCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

co3Be3ausi CeBepHOro Moaymapus u
apkue 3B€3ab1" unu "Habmoienus B

teneckon JIyHbl, IIaHeT,
TYMaHHOCTEHN U 3BE3IHBIX
ckorieHui"

O0o001IcHNE U CHCTEMATH3aIINS
3Hanuil. Posb ¢pu3uku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLTMATLHON U
ATUYECKOH chepax NesTeIbHOCTH

1

14.04.2025

O06o011eHue 1 cucreMaTu3alys
COJZIEpIKaHus pa3/IesioB Kypca
«Mexanuka», «MonexkynspHas
¢$u3nKa U TEPMOJMHAMHUKA,
«QnexTponuHaMukay, «Komnebanus




YCI0BCKa

147

O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHui. Posb 1 MecTo Gpu3uku u
ACTPOHOMHUU B COBPEMEHHOM
HAy4YHOU KapTUHE MHpa

18.04.2025

148

149

150

O00011IcHNE U CHCTEMATHU3AIINS
3HaHuil. Poss pusmdeckoit Teopuu B
(hopMHUPOBAHHUH MPECTABICHUHN O
(bU3UYECKON KapTHHE MUPA, MECTO
(GU3UYECKON KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUN O IPUPOJIE
O00011IeHNE U CUCTEMATH3AINS
3HaHui 1mo reMme "Kunemarnka"

O0001IEHNE ¥ CUCTEMATHA3AIMS
3ganHui o reMe "Kunemaruka"

21.04.2025

151

152

153

O000111eHNEe U CUCTEMATU3 AL
3HaHu# 1o Teme "JluHamuka"

O06o011eHre U cucTeMaTu3alus
3HaHu# 1o Teme "CtaTtuka TBEpAOro
Tena"

O00011IeHNE U CUCTEMATH3AINS
3HAHUU 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

25.04.2025

28.04.2025

154

O00011eHNe U CUCTEMATU3 AL
3HaHUH 1m0 TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

1 BOJTHBI», «OCHOBBI CTIEITHAIEHON
TEOPUH OTHOCHUTEILHOCTHY,
«KBanrtoBas ®enepanbHas paboyast
nmporpamma | @uznka. 10-11
KJacchl (yriyOn€HHbIN ypoBeHs) 78
¢uzuku 10—11 knaccoB puznkay,
«DIeMeHTHI aCTPOHOMUH H
acTpodusukmy. Ponb Gusuku u
aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COLIMAIIBHOU 1
ITHYECKOM chepax AeITeIbHOCTH
YeII0BeKa, POIIb U MECTO (PH3HUKH H
aCTPOHOMUU B COBPEMEHHOM
HAayYHOU KapTHHE MUpa, 3HAUCHUE
OIKCATENbHOM,
CHCTEMAaTU3UPYIOLIEH,
00BSICHUTENBHOH 1
MIPOTHOCTUYECKOH (QYHKIUH
(hm3nuecKoif TEOPHUH, POIIH
(hM3UYECKOH TEOPHUH B
(hopMHPOBaHNH TIPE/ICTABICHHUN O
(u3nYecKol KapTHHE MUPA, MECTO
¢u3nuecKoi KapTUHBI MUpPa B
o011eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

VYyacTre B IUCKYCCHH O PONU GU3UKH U
ACTPOHOMUH B PA3JIMUHBIX cepax
JIeATENBHOCTH YenoBeka. Ilonroroska
coobuieHuit o Mecte PU3NIECKON KapTUHBI
MHpA B PSIIy COBPEMEHHBIX NPEICTABICHUM
0 NIPUPOJE.

Brimonnenne y4eOHbIX 3aaHui,
JIEMOHCTPHUPYIOIIUX OCBOCHUE OCHOBHBIX
MOHATHH, PU3MUECKIX BEJIMYNH U 3aKOHOB
kypca ¢msuku 10—11 xmaccos
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156

157

O00011eHre U CUCTEMATU3 AL
3HaHu# 1o treme "TepmMoauHaMuKa.
Termnosnie MaInab"

O00011eHrEe U cCUCTEMATU3ALIIS
3HaHUU 1O Teme "ArperaTHble
cocTogHud BemecTBa. Pa3oBbie
nepexo/nl"

O0001eHre U cUCTEMATU3ALIIS

3HAHUU MO TeMe "DIEKTPUIEeCcKoe
nose"

07.05.2025

158

O0001IEHNE ¥ CUCTEMATHA3AIMS
3gaHui 1o TeMe "IlocToSHHbBIH
SJIEKTPUYECKUM TOK"

12.05.2025

159

O0001IEHNE ¥ CUCTEMATHA3AIMS
3ganni 1o reme "Toku B
pa3nu4HbIX cpenax”

160

161

O000111eHHE U CUCTEMATU3 AN
3HaHU’ 110 TeMe "MarauTtHoe mose"

PesepBHslit ypok. O6001IeHNE U

CUCTEMATHU3aIHs 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKus"

162

PeseprubIil ypok. O60011eHIE U
CUCTEMATHU3aIHs 3HAaHUH 10 TEME
"Mexanndeckue KoneOanus"

16.05.2025

163

Peseprubrit ypok. O6001eHIE U
cucremMatru3anus 3HAHWI 10 TEME

"DeKTpOMarHuTHhIE KojiebaHus'

19.05.2025

164

PesepBHrlit ypok. O6001IeHHE U
cucremMatu3anus 3HAHUH 110 TEME
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"MexaHudeckue u
AJIEKTPOMATrHUTHBIE BOJIHBI"
PesepBHbIil ypok. O0001ICHHE U

cUCTEMAaTH3alNA 3HAaHUH 110 TEME
"Onruka"

166

PesepBHeiit ypok. O600IICHHE 1
cUCTEeMaTH3aIHs 3HAHUH 110 TEME
"OcnoBel CTO"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"KopmyckynsipHO-BOIHOBOMH
nyanu3m"

168

169

170

PesepBHeIit ypok. O600IICHHE 1
cucreMaru3anus 3HAHUH 110 TEME
"®u3uka aroma"

PesepBubiit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"®u3uKa aTOMHOTO S/Apa U
3JIEMEHTapHbIX yacTull"

PesepBHslit ypok. O6001IeHNE U

cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

23.05.2025







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka, 10 kinace/ Kacesnos B.A.., OO0 «/lpoda» AO «M3naTenscTBO
«IIpoceemenue»

» ®dusuka, 11 kiace/ Kacesnos B.A.., OO0 «Jlpoda» AO «M3naTenscTBO
«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

JIuans YMK Kacesaos B.A. @usuka 10-11 (b/Y)

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET

Pecypchr ombmmorexu 1JOK
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3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 359844088164368361733453392022738764111019630961
Bnageney Mucknosa MpuHa AHaTonbesHa

OedcTevTened C 25.12.2023 no 24.12.2024
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