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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3KMKe Ha ypOBHE CpeAHero oomero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
NOJIOKEHUH M TpeOOBaHMH K pe3yipTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENIbHOW IPOrpaMMBbl,
npencrasiaeHHbix B @I'OC COO, a takxe ¢ yu€toMm denepaibHON pabodeid mporpaMMbl BOCHIUTAHUS U
Konnenuuu npenopaBanust ydeOHoro mnpenmera «®Pusumka» B 00pa3oBaTENbHBIX OpraHU3aLMIX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHBIC TPOTPAMMBI.

[Iporpamma no Qusuke ompenenser o0s3aTeabHOE NPEAMETHOE COJIEpXKaHHUEe, yCTaHABIUBACT
PEKOMEHAYEMYIO MOCJEeIOBATEIbHOCTh M3YYECHHUS TEM U Pa3/eioB Y4eOHOro mpeaMera C y4E€ToM
MEXIIPEIMETHbIX M BHYTPHUIIPEIMETHBIX CBsI3e€H, JIOTMKM y4yeOHOro Ipolecca, BO3PACTHBIX
ocobeHHOCTel oOyvarommxcs. [Iporpamma mo ¢usuke Haét MpeacTaBiICHHUE O IENsAX, COJCPIKaHUU,
o01elt crpareruy 00yueHusl, BOCIIMTAHUS U Pa3BUTHUs 00yUarOIIUXCsl CpeACTBaMH y4eOHOro Ipeamera
«®Pu3nkay» Ha yriyoJEHHOM YpOBHE.

W3yuenne kypca (u3MKM yrIIyOJNEHHOTO YpOBHS — IO3BOJIIET  pEaln30BaTh  3a/1a4d
npoeCCUOHATLHON OpPUEHTAIlMK, HAMpPaBICHO HAa CO3JAaHHE YCIOBHH JJIs TPOSBICHUS CBOMX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN KaXKIbIM 00YyJaroIUMCsl, KOTOpble HEOOXOAUMBI 1151
MIPOJIOJDKCHHSI 00pa30BaHMsI B OPraHU3alUsAX MPOo(ecCHOHATHLHOTO 00pa3oBaHHS IO PA3IMYHBIM
(U3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIELIUAIbHOCTSIM.

B nmporpamme no ¢pusuke onpenensroTcs MmIaHupyeMble pe3yJIbTaThl OCBOCHUS Kypca (GU3UKH Ha
YPOBHE cpeiHero oomero oOpa3oBaHUS: JIMYHOCTHBIE, MeTalpeJMeTHbIe, NpeAMeTHble (Ha
yray0inéHHOM ypoBHE). Hay4HO-METO0IOTHYECKO OCHOBOW Il Pa3pabOTKH TpeOOBaHWN K
JIMYHOCTHBIM, METAIPEMETHBIM U IPEMETHBIM pe3yiIbTaTaM 00y4aroluXcs, OCBOMBIIUX IPOrpaMMy
1o (PM3WKe Ha YPOBHE CPETHEro 00IIero o0pa3oBaHus Ha yrIIYOJIEHHOM YPOBHE, SBISIETCS CHCTEMHO-
JesTebHOCTHBIM MOIXO.

[Iporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (PM3UKM Ha YriyOJIEHHOM YpOBHE, B TOM 4YHCIE
MPEMETHBIC PE3YIBTATHI 10 TO1aM O0YUYCHHUS;

cojiepkanue yueoHoro npeamera «Dusmkay 1o rojgaM o0ydeHus.

[Iporpamma o gu3MKe UMEET IPUMEPHBIA XapaKTep U MOXKET OBITh HCIIOJb30BaHA YUUTEISIMH
(U3UKHU 1715 COCTABICHUS CBOMX pabOYMX MPOrpaMM.

[Iporpamma mo (u3HMKe HE CKOBHIBACT TBOPYECKYIO MHHIIMATHBY YUYHTEICH W TPEIOCTABISET
BO3MOKHOCTH JUISl peau3allii Pa3InYHbIX METOAMYECKHX MOAXOJI0B K INPErnoAaBaHUI0 (U3MKU Ha
yrITyOJIEHHOM YPOBHE IPH YCIIOBHH COXPaHEHHsI 00s13aTEbHON YacTh COAEpIKaHus Kypca.

dusnka Kak Hayka o Hambosee OOLIMX 3aKOHAX MPUPOABI, BBICTYHass B KauecTBe y4eOHOIro
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHHH 00 OKpYKalolemM MHpe.
[IkonbHBIH Kypc GU3NKH — CHUCTEMOOOPA3YIOIIMHA /ISl €CTECTBEHHO-HAYYHBIX YU4EOHBIX NMpPEJIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB M SIBICHUH, HM3y4aeMbIX XUMHEH,
Ouosiorueit, ¢usnueckoir reorpadueil n actpoHomuel. lcmonb3oBaHWE M aKTHBHOE NPHUMEHEHUE
(bu3NYECKUX 3HAHUN OIpENIeNNIO XapakTep u OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHN B cepe
SHEpPreTUKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IIOJYYEHHUS HOBBIX MAaTEpHUaloB C 3a/JaHHBIMU
cBoiicTBamu. M3yueHue (puU3MKM BHOCUT OCHOBHOHM BKJIaJ B ()OPMUPOBAHHME €CTECTBEHHO-HAYYHOMU
KapTUHBI MHpa o0yJaroIerocs, B GOpMUpOBaHUE YMEHUN MPUMEHSATh HAYYHbIH METO/ MO3HAHUS IPU
BBITIOJTHCHUH MU yUEOHBIX UCCIIEIOBAHUH.

B ocHOBy kypca (u3uMKuM Ha YpPOBHE CpeAHEro oouiero oOpa3oBaHMs IOJIOKEH DA UAEH,
KOTOPBIE MOJKHO PacCMaTpUBaTh KaK MPUHIIMITEI €r0 TIOCTPOCHUSI.

Hoea uwenocmmnocmu. B COOTBETCTBUU C HEH KypC SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COZCP)KUT MaTepual W3 BCEX pa3leNoB (DHM3WKH, BKIFOYACT KaK BOIPOCHI KIIACCHYECKOW, TaK H
COBPEMEHHO! (PU3UKH.

Hoen zenepanuzayuu. B cooTBEeTCTBUM ¢ HeW marepHall Kypca (QU3MKUH OObETUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisieTcsi (OPMHUPOBAHUE MPEICTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTE€PHH, BEIIECTBE U TOJIE.



Hoea cymanumapuszayuu. EE peanuzanus mpeAnojaracT MCIOIb30BaHUE TI'yMaHUTapHOIO
HnoTeHIMana (pU3NYECKOM HAayKH, OCMBICICHUE CBS3M pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHUYECKUMH MPOOIeMaMH.

Hoea npuknaonou nanpasnennocmu. Kypc ¢uszuku yriayOGiEHHOrO ypoBHS HpeZroiaraert
3HaKOMCTBO C IIMPOKUM KPYI'OM TEXHMYECKHX M TEXHOJOTHYECKUX MPUIIOKEHUN M3YyUCHHBIX TEOpUit
u 3akoHOB. Ilpm sTOM paccmarpuBaroTCs Ha YpPOBHE OOLIMX INPEACTaBIEHUH U COBPEMEHHbIE
TEXHUYECKHE YCTPOICTBA, M TEXHOJIOTHH.

Hoea rkonocuzayuu peanusyercs IOCPEICTBOM BBEICHHUS 3JIEMEHTOB  COJEpPXKaHMA,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3BUTHEM TEXHUKHU
U TEXHOJOIMHM, a TaKkxke OOCYXIeHHMs MpoOJieM pPALUOHAIBHOIO IPUPOJONONIB30BAHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

OcBoeHne cojepxkaHusd HPOrpaMMbl MO (U3MKE JOJDKHO OBITh IIOCTPOEHO Ha MPHUHIMIIAX
CHCTEMHO-/ICATEIIbHOCTHOrO moaxona. s ¢u3uku peanu3amust 3TUX NPUHIUIOB Oa3upyercss Ha
HCIOJIb30BAHUHU CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK MOCTOSIHHO AEHCTBYIOLIETo (pakTopa y4eOHOro
nporecca. Jlnst  yrmyOn€HHOro ypoBHS — OSTO CHUCTEMa CaMOCTOATENBHOTO YYEHHYECKOTO
HKCIEPUMEHTA, BKIKOYAOLIEr0 (PpOHTAIbHbBIE YUEHUYECKHE OIBITHI IIPU U3YYEHUH HOBOI'O MaTepualla,
nabopartopHbie pabOThl U pabOTHl TpakTHKyMa. [Ipm 3TOM BO3MOXHBI JiBa CIOc0o0a peanu3auu
¢u3nyeckoro npakTukyma. B nepBom ciyuae npakTukym rpoBoauTcst n6o B koHue 10 u 11 knaccos,
00 Mmocie MEPBOTO W BTOPOTO IMOJIYTOAW B Ka)XIOM M3 3TUX KiaccoB. Bropoi cmocod — 310
MHTerpanusi paboT MpaKTHUKyMa B CUCTEMY JIAOOPAaTOPHBIX padoT, KOTOpbIE MPOBOJSATCS B Ipolecce
u3ydyeHus pasznena (temsl). IIpu sTom mox paboTamu NpakTUKymMa IOHUMAETCSl CaMOCTOSATEIbHOE
UCCIIeIOBAaHNE, KOTOpPO€ IPOBOJUTCA 10 PYKOBOJICTBY CBEPHYTOro, 0000WEHHOrO BuAa 0Oe3
IIOIIArOBOM MHCTPYKIIMH.

B nporpamme no ¢usuke cucreMa Y4EHHYECKOIO SKCHEpUMEHTa, Ja0OpaTOpHBIX paboT H
NPaKTHKyMa TPEJICTaBlieHa €IWHBIM TNepedyHeM. BBpIOOp TeMaTHKH A 3TUX BHJIOB YYEHHYECKHUX
IPAKTUYECKUX pabOT OCYIIECTBISAETCS YYaCTHUKAMH 00pa30BaTENBbHOrO IIpolecca HCXOlIsd U3
0cOOEHHOCTEH TOYpOYHOTO IUIAHMPOBAHWUS W OCHAIleHWs KaOmHera ¢usuku. Ilpm 3TOoM
obecrieyrBaeTcs OBJaleHue 00yJaroIUMUCT YMEHUSMU IPOBOIUTD MIPSIMbIE U KOCBEHHBIE U3MEPEHUS,
WCCIIC/IOBAHMSI 3aBHCUMOCTEH (M3WYECKMX BEIMYMH M TIOCTAHOBKY OIBITOB TI0 IIPOBEPKE
MPEUIOKEHHBIX THITOTES.

Bonbmoe BHUMaHME yaenseTcsl PenIeHHI0 PacYETHRIX W KAaUYeCTBEHHBIX 3a1ad. [Ipu 3ToM [uist
pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 3a]audl C SIBHO 3a/laHHON M HESIBHO 3aJlaHHOM (u3nyeckoi
MO/IEINBIO, TIO3BOJISIFOIIIME MTPUMEHSTh U3y4YeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasferna
Kypca, Tak M HHTErpUpys NpPHUMEHEHHE 3HAHUM M3 pPa3HbIX pa3nenoB. 1 KauecTBEHHBIX 3a7ay
MIPUOPUTETOM SBIISIOTCS 3a/laHMs HA OOBICHEHHE/TIpEeICKa3aHue MPOTeKaHU QU3NICCKUX SBICHUHA U
IPOIIECCOB B OKpYKAWOLIEH >XU3HU, TpeOyrouiue BblOOpa (GHU3MYECKOM MoJenu i CHUTyaluu
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ tpedoBanusmMu GI'OC COO k marepuanbHO-TEXHHUECKOMY O0ECHeUeHHIO
y4aeOHOro mporecca Kypc (GU3UKH YriIyOJIEHHOTO YPOBHSI Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
JOJDKEH M3Yy4aTbCsl B YCIOBUSX IpEeIMETHOro kaOuHera. B kaOuHere (U3MKM JODKHO OBITh
HeoOxouMoe 1abopaTopHOEe 000pyIOBaHUE ISl BBIIIOJHEHUS YKa3aHHBIX B Iporpamme no (Qusuke
YYCHUUYECKUX OIBITOB, JIA0OPATOPHBIX PabOT M pabOT MPaKTUKyMa, a TaKXKe JEeMOHCTpallMOHHOE
obopynoBaHue.

JleMoHCTpalnoHHOEe 0060pyioBaHue (POPMHUPYETCS B COOTBETCTBUH € IPUHIIUIIOM MUHUMAIBHOM
JTOCTaTOYHOCTH M O0ECIEUNBAET MOCTAHOBKY MEPEYHCICHHBIX B MPOTpaMMe 1O (U3UKE KITFOUEBBIX
JIEMOHCTpallMi Ui HCCIIEAOBAHUS M3y4aeMbIX SBJICHMA M MPOLECCOB, SMIUPUYECKHX U
(byHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHHH.

JIaGopatopHoe 000pyaOBaHHE JUIsI YUYEHHYECKUX MPAKTUYECKUX PabOT (opMHUpYyeTcs B BUIE
TEMaTHYECKHX KOMIUIEKTOB U 00ECIeUnBaeTCsS B pacuéTe OJJHOTO KOMIUIEKTA Ha IBYX O0YJarOIIUXCs.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpHOro 0OOpYIOBAaHUS JOJKHBI OBITh IOCTPOEHBI Ha



KOMIUIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M IUQPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIe U POBBIX Ja00paTOpU.

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBISIOTCS:

dbopMUpOBaHHE HMHTEpEca W CTPEMIICHUS OOY4alONIMXCAd K HAaydHOMY H3YUEHHUIO MPUPOJIBL,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE NMO3HaHUs U (HOPMUPOBAHUE HCCIIEA0BATEIHCKOTO
OTHOIICHHS K OKPY>KAIOLIUM SIBIICHUSM;

(hopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YE€HUsS OCHOB CTPOCHUSI MaTepUU
1 pyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpoBaHHE YMEHHIl OOBICHATH SBJICHHUS C HCIOJIb30BaHUEM (PU3MUECKUX 3HAHUU U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMupoBaHUE TPEJCTABICHUNA O PO (PU3UKU NOJIST PAa3BUTUA JPYTHUX E€CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIi;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oymayiieit mpodheccuoHanbHON AeITeNbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TOATOTOBKA K JaJbHEUIIEMY 00YUYE€HHUIO B 3TOM HAIPaBJICHUH.

JlocTuxkeHne 3THX 1elieil oOecreynBaeTcsl pelieHueM CIeAYIONMX 3aa4 B Mpolecce U3yueHus
Kypca (U3UKM Ha YPOBHE CPEIHETO O0IIeTr0 0Opa30BaHMUS:

MpHOOpPETEeHUE CUCTEMbI 3HAHHUHM 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsX,
BKJIIOYAsi MEXAHUKY, MOJEKYISIPHYIO (PU3HKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (DH3HKY W SIIEMEHTHI
acTpo(u3uKH;

¢dbopMHUpOBaHHE yMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHMUA Ui OOBSICHEHUS (PU3NUECKUX
SIBIIGHUHW B IPUPOJIE U JIUIsl IPUHATHUS MPAKTHUECKUX PEIICHUI B MOBCEIHEBHOM JKU3HH,

OCBOCHHE CTIIOCOOOB PEIICHHsI Pa3IMYHbBIX 33/1a4 C SIBHO 33aHHON (PU3NYECKON MOETBIO, 3a/1a4,
MO/Ipa3yMeBalOIINX CAMOCTOATEIbHOE co3/laHue (PU3MUECKON MOJIENH, aIeKBaTHOW YCIOBUSAM 3aJauH,
B TOM YHCJIE 33]1a4 NHKEHEPHOTO XapaKTepa;

MOHUMaHUe (PU3NYECKUX OCHOB U TMPUHIUIOB JCWUCTBUA TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX IPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHME METOJaMH CaMOCTOSTEIbHOIO TUIAHUPOBAHHUA M  MPOBEACHUS  (PU3UUECKHUX
OKCIEPUMEHTOB, aHalIW3a H HWHTepHpeTanud WHPOpPMAIHUU, OTpENeNeHUus] JTOCTOBEPHOCTH
MOJTyYEHHOT'O pe3yJIbTara;

CO3/IaHHME€ YCJIOBMM JJI1 Ppa3BUTHS YMEHHH MPOEKTHO-UCCIEIOBATEIbCKOM, TBOPUYECKOM
NesTeNbHOCTH;

pa3BuTHE UHTEpeca K chepam npodecCHOHATEHON A TEIbHOCTH, CBSI3aHHOM C (PU3HKOIA.

B coorBerctBun ¢ tpedoBanusiMu ®PI'OC COO yrnyOnéHHbBIM ypoBEeHb M3ydeHHUs y4yeOHOTro
npenMera «®du3uka» Ha ypOBHE cpeAaHero oOuero oOpa3oBaHUs BBIOMpaeTCss 00yYaroIIUMHUCH,
IUTAHUPYIOIIUMU MPOJIODKEHUE 00pa30BaHus MO CIEHUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha wusyuenue ¢usuxu (yriyOn€HHBIM YpOBEHb) Ha ypOBHE CPEIHErO 0OIIero oOpa3oBaHUs
otBoauTcs 340 wacoB: B 10 kmacce — 170 yacos (5 yacoB B Heneno), B 11 kiacce — 170 gacoB (5 wacoB
B HEJIEIO).

[Iperyiaraemelii B mporpamMMe mno (u3uKe NepedyeHb J1abOpaTOpHBIX W MPAKTHYECKUX paldoT
SBIISIETCS PEKOMEH/IOBAHHBIM, YUHUTENb JIeJIaeT BEIOOp MPOBEICHHS JTa00PATOPHBIX padOT U OMBITOB C
y4ETOM MHIUBUAYATBHBIX OCOOCHHOCTEH 00yJarouXcsl.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. Hayunblii MeTO MO3HAHNSI IPUPOBI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

CrniocoObl u3mepeHus: GU3NYECKUX BEJIMYMH (QHAJIOTOBBIE U IUGPOBHIE U3MEPHUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIu4uH (a0CONIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (GpU3UYECKUX SBICHHUI U MPOILECCOB (MaTepuaibHas TOYKA, aOCOIFOTHO
TBEPI0C TEII0, UACATbHAS KUIKOCTh, HACAIbHBIN Ta3, TOYCUHbIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, TPAaHULIbI €ro NpuMeHUMOCTH. Dusndeckas Teopus.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU NeATEIbHOCTH JIFOJICH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepenne cuiabl TOKAa W HANPSOXKEHUS B I[EMU IOCTOSIHHOTO TOKa MPU TOMOIIH
AQHAJIOTOBBIX U IU(POBHIX U3MEPUTENBHBIX TPHUOOPOB.

3nakoMCcTBO ¢ nu(poBoii maboparopueii mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro BMkeHus. Cucrema
oTcUéra.

[Tpsimast u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepuanibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBbl KOOpAHMHAT.
Tpaexropus.

[lepemenieHne, CKOPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. Clo)KeHHe TepeMEIIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUATbHON TOYKH OT BPEMEHU U UX TpauKu.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIbHOU TOUKHU
OT BpEMEHH U UX TpapuKu.

KpuBonuneitnoe nukeHue. /[BrxeHne MarepualbHON TOUYKH MO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vacrora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeNbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHHE MaTepPHalbHOM TOUKH.

TexHu4yeckne yCTpONCTBA W TEXHOJOTMYECKHE TMPOIECCHl: CIUJAOMETp, JIBUKCHHUE
CHApSJIOB, LIETIHEIE, IIeCTepEHYATHIC U PEMEHHBIE MepeIaul, CKOPOCTHBIEC THU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSI.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

NnntocTpanus npeieabHoro nepexoga 1 isMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpomeHHOTo Mo YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

[IpeoOpazoBanme yriioBOM CKOPOCTH B PEIYyKTOPE.



CpaBHeHue myTell, TpaeKTOpUi, CKOPOCTEW IBMKEHHSI OJJHOTO U TOIO K€ TeJla B Pa3HBIX
CHUCTeMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenne yckOpeHUss TpU MNPSAMOJIUHEHHOM PaBHOYCKOPEHHOM JIBJKEHHH IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHue aBuKEeHHs Tea, OPOLIEHHOTO FOpU30HTaIbHO. [IpoBepka rumore3bl 0 mpsiMoin
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TMeproja OOpalleHHsl KOHHYECKOrO0 MAasTHHUKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEICICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HeroToHa /1711 MaTepUAIbHONW TOYKHU.

Tpetuit 3akoH HproTOHA AJ1s1 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCChI.

Cuna TsKecTH. 3aBHCHUMOCTh YCKOPEHHUS CBOOOJHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaduyeckod IMHPOTHL. [IBHKeHHEe HEOECHBIX Tel U HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIETocs ¢ YCKOPEHHEM.

Cuwia tpenusa. Cyxoe TpeHue. Cuiia TpeHUsT CKOJIBKEHUS M CUla TPEHUS IOKOS.
KoadduimenTt tpenuns. Cuiia CONMPOTUBIICHUS TPU JBMKCHUU Tella B JKUIKOCTH HIIU Tase, ef
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKUE TPOUECCHl: MOAIIUIHUKH, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmonenue nrkeHus Tel B MHEPIIUAIBHBIX M HEMHEPIMATBHBIX CUCTEMAaX OTCUETa.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenune nByx UMIMHIPOB WJIM IIAPOB Pa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOICUCTBYIONICH MPUIIOKEHHBIX K Ty CHJI C TIPOU3BEICHUEM MAaCChI Tesa
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHMKAIOIIMX B PE3YJIbTATE B3AUMOACHCTBUS TEI.

N3mepenne macc 1o B3auMoICHCTBUIO.

HesecomocTs.

Bec tena nmpu ycKOpeHHOM NOABEME U MaJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT IPU IBIKEHUU OpycKa 10 HAKJIOHHOM MIOCKOCTH.

[IpoBepka TrUMOTE3BI O HE3aBUCUMOCTH BPEMEHHU JBWKEHHUS OpycKa IO HaKJIOHHOM
MJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €0 MACCHI.

UccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HHMKAIOUIUX B MPYKMHE U PE3UNHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUil OJIOK.



N3mepenne ko3 duirenTa TpeHus Mo BEIUYHHE YTIOBOT0 KOd((UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 10 HAKJIOHHOM TUIOCKOCTH C  TMEPEMEHHBIM
KO3 PUIMEHTOM TpEHUS.

N3ydenune nBUKEHUS Tpy3a Ha BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycTOUMBOE, O€3pa3InIHOe PABHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pel€Tyarble KOHCTPYKLUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOrO TeJd, UMEIOIIETO OCh BPALICHHUS.

KoHcTpynpoBaHHe KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMnynbc mMaTepuallbHOW TOYKHM, CUCTEMbl MAaTepUalbHBIX TOYeK. L[eHTp macc cuctemMbl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUU LIEHTPA Macc.

HMIynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT uMIylbca MaTepuaabHOM TOYKH. IIpeacraBieHne O COXpaHEHMHM MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PabGora cunel Ha MaToM M Ha KOHEUHOM IMepemenieHuu. ['paduyeckoe mpeacTaBiIeHUE
paboTHI CHITBIL.

MOIIHOCTH CHJIBL.

Kunerndeckass sHeprus MaTepualibHOW TOYKU. Teopema 00 W3MEHEHMHM KUHETHYECKOU
SHEPrUY MATEPHATBHON TOUKHU.

[loTeHumanbHple U HEMOTEHUUaNbHbIE cuibl. [loTeHnmanbHas >Heprus. [loTeHnuanbHas
SHEprust ynpyro neopMUpPOBaHHOU MpYyKWHBI. [loTeHIManbHAasE SHEPrusi Tejla B OJHOPOIHOM
rpaBUTALMOHHOM moJie. [loTeHnranbHas SHEpPrus Tejla B IPABUTALIMOHHOM I10JI€ OJHOPOAHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CKOpocTh. TpeTbst KOCMHUYECKasi CKOPOCTbh.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW DHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPAaHECHMSI MEXaHUUECKOW SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymum [ UACaIbHOM JKUJKOCTH Kak CJEACTBUE 3aKOHA COXPAaHEHHS
MEXaHUYECKOW dHEPTUH.

TexHuueckrne yYCTpONCTBA M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOII, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABMKEHHE.

N3MepeHre MOIHOCTH CUIIBL.

W3menenune sHEpruu Tena mpu COBEPIICHUH paOOTHI.

BzaumHble nmpeBpaiieHus KMHETUYECKOM M NMOTEHUHMAIBHOW JHEPrui NpHu AEHCTBUU Ha
TEJIO CUJIbI TSKECTU U CHJIBI YIIPYTOCTH.



CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

W3mepenne umirysbca Tena o TOpMO3HOMY ITyTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KHHETUYECKOM YHEPTUH Tejla II0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS TMPH JIBUKCHUH TeJa MO0 HAKJIOHHOHN IJIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsApHO-KuHeTnueckor Tteopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YyacTHIl BellecTBa. Mojiesii CTpOSHHUsI Ta30B, )KUJIKOCTEH U TBEPIBIX Tel U 0ObSICHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE A3TUX Mojened. Macca u pasmepbl Mmoiiekyn (atomoB). KomuuecTBo
BewectBa. [loctostHHas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mogens wnaeanbHOrO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUU: YaCTHUIBI Tras3a
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3akon JlanpTona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpeacTaBieHne H30MPOLEcCOB: U30TepMa,
u30Xxopa, nzobdapa.

CBs3pb MEXIy [aBJIEHUEM U CpeAHEW KHHETUYECKOW DSHEpPruer MOCTyNaTelbHOIo
TEIUIOBOTO JBMKEHHUS MOJIEKYNI HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO Ira3a).

CBs3p  aOCONIOTHOM — TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeaHel
KMHETUYECKOW dHEPruel MOCTyNaTENbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHsI YaCTHUILL BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHHUSI.

Juddyzus xxuakocteit.

Monens onbita IlTepHa.

[TputsxeHue MOJEKyII.

Mopenu KpUCTAUTINYECKUX PEIIETOK.

HaGnronenue u uccnenoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

M3yuyenue n30X0pHOro Ipolecca.

N3ydenue nzobapHoro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHEIIHUX  YCJIOBUH  JJid
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHme w  BHyTpeHHue napameTpsl. Ilapamerpsl



TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAUEHUS BEIMYMH, ONMMCHIBAIOLUINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM yYpOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpHOr0 rasa B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMH: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTU
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpaxkeHue s
BHYTpPEHHEH SHEPrUU 0OJIHOATOMHOTO HJIeaIbHOI0 rasa.

KBa3ucrtarnueckre U HECTaTUUECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoAMHaMUKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBepiIeHus: padoThl. KOHBEKIMS, TEIIIONPOBOIHOCTD, U3TyYCHHE.

KomuuectBo Ttemnotel. TemmoéMmkocTh Tena. YenbHass M MOJSpHAs TEIIOEMKOCTU
BelllecTBA. YpaBHeHHe Maliepa. YenpbHas TeIUIOTa CropaHus ToIuiMBa. Pacuér konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[lepBbIii 3ak0H TepMonMHAMHUKH. BHyTpeHHss sHeprus. KommdecTBo TeroTsl u paborta
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUH TEPMOINHAMHYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIAMHAMHMYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOAMHAMUKH JJIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh
TEIJIOTY OT O0oJiee XOJOJAHOro Tejla K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kiaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpuniMne! geiicTBUs TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KI1JI. [ukn Kapno.

OKOJIOTUYECKHUE ACTIEKThl UCIOIb30BaHUs TEIUIOBBIX ABUraresneil. TemioBoe 3arps3HeHne
OKpYKaroIlen CpeIbl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TOMyYEeHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHne TemnepaTypsl IPH aI1adaTUYECKOM PacCIIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHuE YIEIBHBIX TEIUIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnproTepHble MOJENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenne yaenbHOU TeT0EMKOCTH.

HccnenoBanue npouecca OCThIBaHHs BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3ydyeHne B3aMMOCBSA3M 3HEPTUHM MEXMOJEKYJISIPHOTO B3aUMOJIEHCTBUSA M TEMIIEPATypbl
KHTIEHHS JKHIKOCTEMN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vicmapenwe wu KumeHue. YenpHas TEIUIOTa
napooOpa3zoBaHMUs.

HacpienHsle ¥ HeHachllleHHble Mapbl. KadecTBeHHass 3aBUCMMOCTb IUIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B )KUJKOCTH.



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
[TnaBnenue u KpucTayuIM3anus. Y JenbHas TerioTa miasineaus. Cyonumarus.

Hedopmaruu tBEpHoOro Tena. Pactshkenune u cxxartue. Crnsur. Moayne FHOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JMHEHHOE pacluIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEprUn B (Ha30BBIX MEPEXOJaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspkeHHE. KoaduimeHT MOBepXHOCTHOTO HATshKeHUs. KanumispHbie
ABJICHMS. JlaBiieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpOIICTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: JKUIKHUE KPHUCTaJIbI,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnimii.

HaGuroienne Maibix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepeHue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B TIOMEIIEHUH.

N3mepenne ko3P duiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIii pe3HHOBOr0 00pasiia OT MPUIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoauHaMuka.

Tema 1. dnexmpuueckoe noe.

OnexTpu3anus Tea U e€ MposABIIEHUs. DIEKTpUYecKuil 3apaa. [IBa Buaa 3JIEKTPUUECKUX
3apsaoB. IIpOBONHMKM, NHMIIEKTPUKH W IOJYHNPOBOJHHUKH. DJIEMEHTApPHBIM 3IIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

Bsaumonericteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha dlIeKTpUIeCKUe 3apsibl.

Hanpsokéanocts  anexkrpuueckoro monsd. IIpoOubiit 3apsn. Jluaum HanpsokEHHOCTH
ANEKTPUUECKOTr0 NoJsA. OJHOPOAHOE IINEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJSA. Pa3HOCTh MOTEHIMANIOB U HAIpPSHKEHUE.
[ToreHuuanbHast ~ dHeprust  3apsga B OJJEKTPOCTATHUECKOM  IIOJIE. [Torenuunan
JIEKTpOCTaTUYeCKOro mnouid. CBs3b HaANpsHKEHHOCTH MO M PA3HOCTH IOTEHLIMANIOB IS
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJHOPOIHOTO, TAaK U HEOJTHOPOJHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOU cdepsl. Ilome paBHOMEpPHO
3apsOKEHHOTO 10 00bhEMy Tmapa. Ilose paBHOMEPHO 3apsHKEHHONW OECKOHEYHOW IIJIOCKOCTH.
KapruHbl mMHUN HANPS)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€. J[M3neKkTpudecKas NpOHULaEMOCTh BEIIECTBA.

Kongencarop. DNeKTpOEMKOCTh  KOHJIEHCATOpA. DNeKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopA.

[TapannensHoe  coeauHeHwe  KoHaeHcaTtopoB.  [locnmemoBarenbHoe — coelMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4ecKkne yCTpOICTBA M TEXHOJIOTMYECKHE IPOLIECCHI: AJIEKTPOCKOI, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE HIIEKTPOIPHUOOPOB, KOHJCHCATOPHI, TeHepaTop Ban e
I'paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITUT IEHUCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apsyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TT0JIE€ IBYX 3apsHKEHHBIX IIIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATopa OT IUIOIIAJM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOTro MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apska v pa3psiika KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cuil B3auMOJECHCTBUS 3apsKEHHBIX TEL.

Habmonenne npeBpalieHust SHEPTruu 3apsHDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOJINO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKalle KOHIeH caTop.

Pacnipenenenne pa3sHOCTH TOTEHIMANOB (HANPSOKEHHs]) TPU  MOCIEAO0BATEIHbHOM
COEITMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuiia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CyIHIeCTBOBAaHUS IOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Hanpsoxenne U n DJIC €.

3akon OMa 1711 yyacTKa LEeIu.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEYeHHUs. YJeNIbHOE CONPOTHUBIICHUE
BELIECTBA.

[locnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX dNeKkTprueckux 1eneit. [Ipasmna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MonHOCTh 3EKTPUYECKOT0 TOKa. TernnoBasi MOLHOCTb, BbIIEsieMas Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE MCTOYHMKA TOKa. 3akoH OMa Wi MOJHOM
(3aMKHYTOI) 2JeKTpUUECcKOl 1enmu. MOomHOCTh HCTOYHUKA Toka. KopoTkoe 3aMbIKaHueE.

Konzaencarop B 11enu noCTOSIHHOTO TOKA.

TexHu4ueckue yCTPONCTBA M TEXHOJIOTMUYECKHE MPOLECChl: aMIEepMETpP, BOJBTMETP,
peocTar, CYETUHUK NIEKTPUIECKON SHEPTIHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKA M HAIPSKEHMSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUS IS PE3UCTOpa, JamIlbl
HaKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IPU IMOCTOSIHHOM
HaIMpsKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHEI'0 COIPOTHUBIICHMSL.

Crioco0bI coeTMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHLMANIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIIU.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue cMEIIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mMepenue yeabHOro CONpOTUBIECHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTU CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npezaena U3MEepeHus amrnepMerpa (BoJIbTMETpa).

N3mepenune DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3apucumoctd J1C rajbBaHMUECKOT0 JIEMEHTa OT BPEMEHHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLIMAIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIH.

HccnenoBanue 3aBUCUMOCTH 110JIE3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnexkTpuyeckas IMPOBOAUMOCTb pA3IMYHBIX BEIIECTB. OJIEKTPOHHAS IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCHUMOCTb  COINPOTUBJIIEHUS  METANIOB  OT  TEMIIEpaTypBhl.
CBepXITpOBOIUMOCTb.

DneKkTpuueckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPHUMECHas MPOBOAMMOCTb IMOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DIEKTPOJIUTUYECKAS JUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazest ISt 3JIEKTPOIH3a.

OnexTtpuueckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1na3zma.

TexHnueckue yCTpPOHCTBA UM NPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIBL,
AIIEKTPOHHO-JIy4€eBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: MO, TPAH3UCTOP, (POTOIMOM,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHbI anekTposn3a Dapanes.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia 0OJHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.



Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HM3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, MPOBEpKa MPEIIOKEHHBIX TUIIOTE3 (BBIOOp M3 paldoT, ONMHMCAHHBIX B TEMAaTHYECKUX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpedmemuvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICTIMPOBAHUE, MO/IEIb, U3MEPEHHE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
npuoOopsI, U(poBas 1adopaToOpHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKoms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIMN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPHl M KX MPOEKIMH Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOH mpupoje, auddysus, ocMocC, TEII000OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOILJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTHH, IMOBEPXHOCTHOE
HATSHKEHHE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKHUE SIBICHUS B KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAUIbI, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINS, TaJbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3lyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUHN C UCIIOIb30BaHHEM MEXAHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, peméTdyarsie
KOHCTPYKIIUH), UCTIOJIH30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (THPOCKOT, BOJOMET
U JIpyrue), ABUTaTelIb BHYTPEHHETO CroOpaHus, MapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TMOJYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Fra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalITbBAHUKA.

11 KUIIACC

Pa3nen 4. daekTpoamHaMuka.

Tema 4. Maznumnmnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe IoJe.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyniepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WUHAYKIHH.

MarautHoe 1oje IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruuTtHoe nose B BeuecTse. deppomMarHeTUKHy, napa- U IMaMarHeTUKH.



TexHuueckue ycTpoMcTBa M TEXHOJIOTMUECKHE IPOLECCHl: MPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJBUTaTeNlb SKOOU, YCKOPHUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nuHUH WHAYKOIMA MarHUTHOTO IIOJIS IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
MIOCTOSIHHBIX MarHUTOB.

KapTuHa nuHUN MarHMTHOM MHIYKIMM MOJS JJIMHHOTO MPSAMOro IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xeHus MyyKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS SIEKTPOU3MEPUTENHFHOTO IPUOOPa MATHUTOAIEKTPHUUYECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue snexrpoMarHuTHOM MHAYKUWU. [loTok BekTOopa MarHuTHOM uHAyKuMu. I/C
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuUUecKoe IOJIE.
Toxku dyko.

O/1C nHAYKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NunyktuBHOCTE. Karymika HMHAYKTHBHOCTM B IL€IIM IIOCTOSHHOIO TOKa. fIBieHue
camounaykiuu. 3/1C caMonHayKIUU.

DOHeprus MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOMJI, 3aIIMTa OT JIEKTPU3ALMHU TEJ IPHU IBUKEHUHM B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

HaGnronenue siBeHus 371€KTPOMAarHUTHON MHTKIIMH.

Uccnenoanue 3aBucuMmoctd IJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHHUS] MarHUTHOI'O
MOTOKA.

IIpaBuno Jlenna.

[Tagenue MaruuTa B aTFOMHUHUEBOM (MEIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUY.

Hccnenosanne 3aBucumoctu D/C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHS CHJIbI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue siBI€HUS CAMOMHTYKIUH.

COopka MozeH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Pa3pnen S. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarennuast cucrema. CBoOOIHEBIE KOJIEOAHUS.

['apmonunueckue  konebanus. KuHemartmueckoe W JAMHAMHYECKOE  OIMCAHUE.
OHepreTuyeckoe ONHUcaHue (3aKOH  COXpaHEHHMs MeXaHM4YecKoil  sHepruum). BeiBon



TUHAMHYECKOTO ONHCAaHWS TApMOHHYECKHX KONEGOAHWA W3 WX DJHEPreTUYeCKOoro u
KMHEMATH4YECKOT O ONMCAHMS.

Amvrmutyna u ¢asa konebanuil. CBsi3b aMIUTMTYABI KOJICOAHUH MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUSI.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KOEOaHUN MPYKMHHOTO MasiTHUKA.

[Tonstne o 3aryxatommx KojeOaHusx. BoiHyxkneHHsle koneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanusi Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHuueckue yCTpONCTBA M TEXHOJIOIMUECKHE IMPOIECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

Habmroienne He3aBUCHMOCTH MIEPHO/Ia MAJTBIX KOJICOAHUH rpy3a Ha HUTH OT aMILTATY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHUun
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOM MpPYXHHE C IIeNbl0 (OPMUPOBAHUS
IpeJICTaBICHUH 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NPU KoJIeOaHusIX rpy3a Ha IPYKHUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KECHUS TeJla B X0Jie KoJIeOaHui Ha yIIPYyroM TOBeECE.

N3yueHue ABUKEHUS HUTAHOIO MAasTHHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaONINX KOIeOaHui.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnole Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIbl 3apsga KOHAEHCATOpa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJebaTeTbHOM KOHTYPE.

3aTyxaromuye SJIeKTPOMarHuTHbIE KojeOaHusl. BBIHYXICHHBIE 3JIEKTPOMATHUTHBIE
KoJie0aHusl.

ITepemenHbIi TOK. MOIIHOCTH NEPEMEHHOrO TOKAa. AMIUIMTYIHOE€ W JIEMCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHHS TIPU Pa3IndHON popMe 3aBHCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHU.

CunHycouganbHbld IEPEMEHHBIN TOK. Pe3uCTOp, KOH/IEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOIO NTIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHU.

Wneanvubiii Tpanchopmatop. [Ipon3BoacTBo, nmepegada U moTpedlieHHe AIIEKTPUIECKON
SHEPTUH.

DKOJIOTUYECKUE PUCKH TPU TPOU3BOACTBE 3IEKTpodHEepruu. KynbTypa HCIOIb30BaHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHU4yeckne yCTPOHUCTBA W TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIEKTpoIiepeiad.

Hemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumiorpaMMsbl SJIEKTPOMArHUTHBIX KOJICOaHUM.

['eHepaTop HE3aTyXaIIKUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mojienb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHbIE KOJIEOaH .

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO U IPUHIIUIT ACUCTBUS TpaHCcHopMaTopa.

Monenb TUHUY SIIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npakmuKym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepedynble u mpoOAOJbHBIC
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHUs M AjJuHa BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpeoMiieHue, HTeppepeHns U nudpakuus.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHS M3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKius.

[[Ikana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIeH Cpebl.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TOTMIEPEYHBIX U MPOIOTBHBIX BOJH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

HaGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHny 1 AUPpakiii MEXaHUUYECKHUX BOJIH.

AKyCTUYECKHI pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro MpUMEHEHHUE.

HaOnronenue cCBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHuM.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepQepeHIns.

OO6HapyxeHue HH(ppaKpacHOTo U YIbTPa(HuOIeTOBOrO U3ITyUYEHUI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHeitHOE pacnpocTpaHEeHHUe cBeTa B oaHOpoAHOM cpene. JIyu cera. Toueunslit
HCTOYHUK CBETA.

Otpakenue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune u300pa’keHUN B IJIIOCKOM
3epkane. Cepuyeckue 3epkaia.



[lpenomnenue cBeta. 3aKOHBI MpEIOMJICHHS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npesomiieHuss. OTHOCUTENBHBIM ITOKa3aTenab NpenoMieHus. IIOoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA YEpEe3 I'paHuUlly pas3jaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus ceera. CliokHbIi coctaB Oenoro ceera. L[Ber.

ITostHOE BHyTpeHHEe oTpakeHue. IIpenenbHbIi yroi MoJMHOro BHYTPEHHETO OTPaKEeHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cdepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNs IPEIOMIICHUS.

dopmylia TOHKOH JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka MPSMON B COOMPAIOIUX U PACCEUBAIOIINX JHH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaronias cnocoOHOCTh. [71a3 Kak onTHYECKas: CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJIOZIGHNUST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. IIpuMepsl KilaccuYecKuX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapaT, MHUKPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHUE OINTHUKH, BOJOKOHHAS
OITHKA, TU(PAKIIUOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue MpesioMIIEHUs CBETA.

HaO0nroneHue nosiHoro BHyTpeHHEro oTpakeHus. Mojienb CBeTOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB Y€pe3 MIIOCKOMAPAIIIENbHYIO IUTACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnn ceera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydenne quppakMOHHON peméTKH.

HabGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TpumeHeHre noaIpOnI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BelecTBa (Ha MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHue n300paxKeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue Te1eCKONMUYECKUX CUCTEM.

Habmonenue nudpaxiyu, nHTEpYEpeHIny 1 MOISpU3alluU CBETA.

W3ydeHue nonsipu3aluy CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJICKTPHKA.

N3yuenne naTepEpeHIINN Ja3epHOr0 N3IYYEeHUs Ha JBYX LIEIAX.

Hab6nronenune aucnepcum.



Habmionenue u uccienoBanue TuppakiuOHHOTO CIIEKTPA.

N3mepenne niMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA TPU OMOIIH TU(PAKIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLIBI TPUMEHMMOCTH KJIACCHMYECKOW MeXaHWUKU. llocTynaTel crnienualbHOW TEOpUU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpaLIEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl C SHEPTUEH U UMITYJILCOM PENTUBUCTCKON YaCTULbl. DHEPIUs MTOKOSI.

TexHu4yeckne ycTpOCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIIYTHUKOBBIE NMPUEMHHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHUYeCKU IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OmnpezneneHyre UMITYyJIbCAa U DHEPTUU PEIATUBUCTCKUX dacTul] (o dotorpadusM TpeKkoB
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE U3NydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@®OTOHBI. DHEPrus U UMILYJIbC POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl hoTodrddexra. YpaBHeHne DifHIITEHHA
s poroaddexra. «Kpacnas rpannna» hororddexra.

JlaBneHue cBeTa (B YAaCTHOCTH, JaBJIGHWE CBeTa Ha aOCONIOTHO MOTJOMIAIONIYI0 U
a0COJIIOTHO OTpakarolyto nmosepxHoctsb). OnbrTel [1. H. JIeOenena.

BosHoBbeie cBoiicTBa yactuil. Bonubl ae bpoitnsa. Jlnuna BonHbl e bpoitsist 1 pazMepbl
o0nacTu  JoKanu3auMu  JBHXKylIeiicss 4dactuupl.  KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 31eKTPOHOB Ha KpUCTAILIaX.

Crneuunduka usmepenuit B Mukpomupe. CooTHolIeHHs Heonpeaenénuocteit ['eiizendepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMYECKHE IMPOLECCHl: CIIEKTPOMETP, (POTODIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®dotor(h ekt Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.

HccnenoBanue 3aBUCUMOCTH COITPOTHBIIEHHS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrossHHo [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA Y€pPE3 CBETO/INO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsr bopa. M3nydenue u morsomieHne (GOTOHOB NMPH MEPEXoJe aromMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CekTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHY)KJIEHHOE HU3NlyueHue cera. Jlazep.

TexHuueckne yCTpOHCTBA U TEXHOJIIOTMYECKUE NIPOLECCHI: CHEKTPAJIBbHBIN aHAIU3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEP.

Hemoncmpayuu.

Mopnpens onsita Pesepdopra.



Habnronenne muHEHYaThIX CIIEKTPOB.

YCTpolCcTBO M ACMCTBHE CUETUNKA HOHU3UPYIOIIUX YACTHII.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3JIY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HabGmonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekTpa pa3peKeHHOr0 aTOMAPHOI'O BOJAOPOAA M U3MEPEHUE MOCTOSHHOMN
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxaens simpa I'eiizendepra—Banenko. 3apsn sapa. MaccoBoe 4mciio sijpa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJuOaKTHBHOrO pacnaaa. PaauoakTtuBHblE u30TOnbl B mpupone. CpoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha KHUBbIE OpraHn3Mbl. EcTecTBEHHbIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIOHOB B siape. Anepubie cuibl. Jledekt maccsl sapa.

Anepubie peakuuu. J[lenenne wu cuHtes snep. SAnepHbie peakropbl. IIpobGiemsl
YIOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEKThl pPa3BUTUA  SACPHOU
HHEPreTUKHU.

MeTtoabl perucTpanuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapnoHel, Me30HBI U JenToHbl. lIpencrasienune o
CranpaptHoil Mmosienu. KBapk-riit0oHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEéMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBO duznyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUECKHE MPOILECCHl: JTO3UMETp, kKamepa Buibcona,
AEPHBI  pPEaKTop, TEPMOSACPHBIM peakTop, aroMHas OomO0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAaHUEM JI03UMETpA.

N3yuenune nornomenus: 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuUTUs acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMMHU. [IpUMEHMMOCTb 3aKOHOB (U3UKU Ui OOBSCHEHUSI TPHPOJBI KOCMHUYECKUX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HccienoBaHUd. (COBPEMEHHBIE ONTHUYECKHE TEJIECKOIIBI,
PaaAMOTENECKOIIbI, BHEATMOC(EpPHAsi aCTPOHOMHSL.

Bup 3Bé3anoro neba. Co3Besust, spkue 3BE3/bl, IUTAHETHI, UX BUJIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneunas akTuBHOCTb. McTounuk sHeprun ComHIa U 3BE37.

3BE31bI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CHEKTpajJbHBIM Kilacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] TJIABHOW  IIOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE34. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajJlakTUK. PagnoranakTiuky U kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonsoro B3peiBa. PennkroBoe nzmydyeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue naonooenus.



Habmiogenuss 3BE3gHOro HeGa  HEBOOPYXKEHHBIM  TIJIa30M €  HCIIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWIOKEHUN [UId OINpElesIeHUs] IOJIOKEHHsI HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOT0 NOyLIApUs U SIPKUE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM.

Du3nYecKUil NPAKTUKYM.

Crioco0Ob! n3MepeHus (PU3NYECKUX BEIMYUH C UCIOIb30BAHUEM aHAJIOIOBBIX U LIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (usnueckux BenuuuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, MCCIEJOBAHUN 3aBHUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEpUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0oOumenne W cucTeMaTH3alus  CoAep)KaHusl  pas3fenoB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «IDJNEKTpoauHaMuka», «Konebanus u BOJHBI,
«OCHOBBI CHEIMATIBHOM TEOPHUH OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «IeMeHTbhI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHMM B SKOHOMHYECKOHM, TEXHOJIOIMYECKOM, COLMAIbHOM U
THYECKOH cdepax IeATETbHOCTH YeNOBEKa, poiib M MecTo (U3WKM M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHATENBHOM W MMPOTHOCTHYECKON (DYHKIMIA (PU3MUECKON TEOPHH, POIb (PU3UIECKON TEOPUHU
B (hopMUPOBaHUM MpEACTaBICHUN O (PU3NUECKON KapTUHE MHpa, MECTO (PU3MUECKON KapTUHBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHOro ypoBHs B 11 Kilacce OCyIIECTBISIETCS C YIETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemuvie nonamusA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3nveckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAaHUE, MOAEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIILHBIE
npuOopsbl, udposas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO. BeKTophl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIIMMA.
[Tpu3Haku no100us TPEYroIbHUKOB, ONIPEIeTIeHNE TUIOIIAIU IUIOCKUX QUTyp U 00bEMa Tel.

Buonozua: »nextpuyeckue sBICHHS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  TNpUpoAE,  DKOJOTMYECKHWE  PUCKM  TpU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
JIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelpl, YJIbTPa3ByKOBas JMArHOCTHKA B
MeAMIIMHE, ONITUYECKHUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOECHHE aTOMOB M MOJIEKYJ, KpPUCTaJIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eozpaghua: marHuTHBIE TONMIOCA 3€MIIH, 3aJIe)KW MAarHUTHBIX PyA, POTOChEMKA 3€MHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, MIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKAa, HWHAYKIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaUONPUEMHHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yIbTpPa3ByKOBasi JHArHOCTHKA B TEXHUKE, MPOEKLHMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE PUEMHHKH, SE€pHAs SHEPTeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTPaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULMUEH JMYHOCTH, CHUCTEMOM ILICHHOCTHBIX OPHMEHTAlMi, ITO3UTUBHBIX BHYTPCHHMX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaIAHCKOI0 BOCIIMTAHUA:

e CchOPMHUPOBAHHOCTh TPAXIAHCKOW MO3MLIMU OOYYaloImerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpEcax I'Pa’kJaHCKOIro OOILEeCTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3altu;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUAMHI U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTApHOW U BOJIOHTEPCKOH IEATENBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cOpMHUPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOIO IIOBE/ICHUS;

e CHoCOOHOCTh OILIGHMBaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOI'O BKJA/a B IOCTPOEHUE YCTOHYHUBOTO Oy IyIIEro.

ICTETHYECKOT0 BOCTIMTAHUSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 53CTETUKY HAyYyHOTO TBOPYECTBA,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3iuyHbIM cdepaMm NpoPecCHOHANbHON AESTENbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOHN U TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oyayleit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIHOCOOHOCTh K OOPa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (PU3HKH
Ha MPOTSHKEHUHU BCEH JKU3HH.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphbl, OCO3HaHHE IJI00ATLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHMPOBAHME M OCYILIECTBIICHUE JNEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

® pacIIMpPEeHHE ONbITa JAEATEIBbHOCTU D3KOJOTMYECKOW HAIpPaBJIEHHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUM 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e c(hOPMHUPOBAHHOCTb MMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTH (PU3NYECKON HAYKH;



OCO3HAHUE LIEHHOCTU HAy4YHOW [IE€ATEIbHOCTH, TOTOBHOCTh B MPOIECCE H3YUYEHUS
GU3MKM  OCYIIECTBIATH  MPOEKTHYIO U HCCIEAOBATENbCKYIO  JEATEIbHOCTh
WHJUBU]IyaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIHO (DOPMYITUPOBATh U AKTYaJIM3UPOBATH MPOOIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OINPEACIIATD LENH JESATEIIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;
BBISBJIATH 3aKOHOMEPHOCTHM M HPOTHBOPEUYMsSI B PACCMATPUBAEMbIX (PU3NYECKUX
ABJICHUSX;

pa3pabaTbiBaTh IJIaH peIIeHUs NpoOjaeMbl C Y4ETOM aHajaM3a HMEIOIIUXCs
MaTepHaAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJWHUPOBATh W BBINOIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELLIEHUH )KU3HEHHBIX IPOOJIEM.

ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIa/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (hU3HUECKON
HAYKH;

BIIAJICTh HABBIKAMHU Y4YEOHO-MCCIICOBATEIILCKON M MPOCKTHOM JEATEIHHOCTH B
oOmacti (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB peLICHUs 3a7a4 (QU3NYECKOTO COJICpKAHUS, MPUMEHEHHUIO pPa3INYHbIX
METO/IOB ITO3HAHUS;

BIIAJETh BUAAMH JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPHPETALINH,
npeoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUSIX, B TOM YU CIIE TPU
CO3/ITaHUHU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh ITPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJIM3UpOBaTh 3a7ady, BBIJBUIaTh
TUNOTE3y €€ pelleHus, HaxXOJuThb AapryMeHThl I JOKa3aTelbCTBa CBOMX
YTBEPKJICHH, 3a1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHUS;

AQHAJIM3UPOBATh IMOJYYEHHBbIE B XOAE pELICHUs 3a/Jauyd Pe3yJbTaTbl, KPUTUUYECKU
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;
CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEIbLHOMN JEATEILHOCTH, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsM, OLICHUBATh TPHUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HUKE B MPAKTUUECKYIO 001aCTh )KU3HEEATETbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIAJCTh HAaBBIKAMU TOJy4eHUS HHGpopMalMu (U3UYECKOTO COJAEpX aHUA U3
HMCTOYHUKOB pa3HbIX THUIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IOWCK, AaHAJU3,
CHUCTEMAaTH3allMi0 W HMHTEPIPEeTalui0 HHPOPMALMU pa3IMyHBIX BHJIOB MU (opMm
MpeJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIINH;



UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AMOHHBIX 3aJa4 ¢
coOnrofeHreM TpeOOBaHWUN  DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYSCKOTO COJCP)KAHUS B Pa3IMUHBIX (opMarax ¢ y4éTOM
Ha3Ha4YCHUS WHGOPMAIMU W IEJCBOM ayJUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIIECTBIISATH OOIICHHE HA ypOKaX (DU3MKHU M BO BHEYPOUHOU JIEATEIHHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSTYATh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHS C MCIIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U MHAMBUAYAIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN KaXKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh 1LI€JIM1 COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATH M KOOPAMHHUPOBATH
JEUCTBUSL MO €€ JOCTMXKEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIU C
y4€TOM MHEHHUM YYaCTHUKOB, 00CYK/IaTh pPe3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBAaTh KayeCTBO CBOErO BKJIAJa M KaXJOTO YYacTHHKA KOMAaHAbl B OOIIUN
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEHU C MO3ULIUHA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETMYECKOE ITOBEJCHUE B PA3IUYHBIX CUTYALMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranu3amnus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs] pacCUETHBIX M KAUECTBEHHBIX 3aj1ay, IUIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacumpsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATH €0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
petieHue;

OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh ()OPMUPOBAHUIO M TPOSIBICHUIO JPYAHIMH B 00IACTH (PHU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPIIAEMbBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, X PE3YyIbTaTOB U OCHOBAHMUIA;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHIKEHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;



NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B npornecce AOCTH)XEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOrpaMMbl MO (GU3MKE AJs
YPOBHSI CpeHero o0miero o0pa3oBaHus y 00y4JarOLIMXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIN
UHTEJJIEKT, MPEANoIaralonui chopMUPOBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIOCOOHOCTh IMOHMMAaTh CBOE OSMOIMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOIMOHAIBHOHN chepsl,
OBITH YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBaHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE  TMOBEJEHHE, CIOCOOHOCTh  aJanTHPOBAaThC K
SMOILIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIISAT THOKOCTH, OBITH OTKPBITHIM HOBOMY,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K TOCTHKEHHUIO IICNIU U YCIEXY,
ONTHUMH3M, HUHUITUATUBHOCTh, YMEHHUE JICWCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
AMIIATUH, BKIIOYAIONICH CITIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE APYTHX,
YYUTHIBATh €TO MpPH OCYIICCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTUMH JIFOBMH, 3800THUTHCS, TIPOSIBIIATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

I[MPEAMETHBIE PE3VYJIBTATHI

K xonmy oOyuenust B 10 knacce npeMeTHbIC pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

NOHUMAaTh pPOJIb (U3UKH B IKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOJIOTHMYECKOH,
COLMAIIBHOM M 3TUYECKOH chepax NesTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3HUKH B
COBPEMEHHOI Hay4YHOH KapTHuHe MUpa, 3Ha4YeHUe OIUCATEeNbHOM,
CHCTEMATH3UPYIOIIEH, OOBSICHUTEIILHOW M MPOTHOCTUYECKON (DYHKIMHA (U3NUecKoit
TEOPUH — MEXAHHMKH, MOJIEKYJISIPHOM (PU3MKM M TEPMOAMHAMMKH, POJib (PU3HUECKON
TeopHH B (HOPMUPOBAHHUHU NIPEACTABICHUHN O (GU3NIECKON KapTHHE MHPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKUX Tel M IPOLECCOB
(siBIEHUI): MHEpLMATIbHAS CUCTEMa OTCUETa, a0COJIFOTHO TBEPOE TEN0, MaTepraIbHas
TOYKa, PABHOYCKOPEHHOE JBHWXKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras
nedopmarusi, abCOMIOTHO YIPyroe M abCOMIOTHO HEYNPYroe CTOJKHOBEHHS, MOJIETH
ra3a, >KUJIKOCTH M TBEPAOro (KpUCTAJUIMYECKOIO) Tela, WACadbHbIN ra3, TOYCUHBIN
3apsij1, OMHOPOIHOE IEKTPUIECKOE TOJIE;

pasnuyath YCJIOBUS (TpaHMIbI, OONAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTb
UCTIOJIF30BaHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHWYECKHE TIPOLECChl M SBJICHUS, HCIIOIB3Ys
OCHOBHBIC IIOJIO)KEHHSI W 3aKOHBl MEXAaHUKH (OTHOCHTEIBHOCTb MEXaHHYECKOTO
JBWKEHUS, (OpPMYySIBI KHHEMATHKH PaBHOYCKOPEHHOTO IBIIKEHUS, MPeoOpa3oBaHMUS
[anuness a8  CKOPOCTM M TEpeMElIeHus, 3akoHbl HbloTOHa, MpUHLIUI
OTHOCHUTENBHOCTH ['anuiesi, 3aKOH BCEMHUPHOTO TSTOTEHUS, 3aKOHBI COXpaHEHUS
UMITYIbca M MEXaHWYECKOM DJHEpPruM, CBs3b padOThl CUJIBI C HW3MEHEHHEM
MEXaHUYECKOW OHEpPrWH, YCIOBHSI PaBHOBECHS TBEPIOTO Tela), TMPH OTOM
UCMOJIb30BaTh ~ MaTEeMaTHYeCKOE  BBIPAKEHHE  3aKOHOB,  YKa3blBaTh  YCJIOBUS
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MPeoOpazoBaHuii [ anmies, BTOPOTO M TPETHETO
3akoHOB HbIOTOHA, 3aKOHOB COXpPAHEHUS UMITYJIbCa U MEXaHUYECKON SHEPrHH, 3aKOHA
BCEMHUPHOTO TATOTCHUS;



AHATM3UPOBATh U OOBSCHATH TEIIOBBIC MPOIECCHl U SIBJICHUS, HCIOIb3Ys] OCHOBHBIE
nooxeHuss MKT u 3akoHBI MOJIGKYJISpHOW (GU3MKA W TEPMOJUHAMHKU (CBS3b
JTaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JBUKECHUS
M KOHLEHTpauued €ero MoOJIEKYyJ, CBs3b TEMIEPATyphl BEIIECTBA CO CpEIHEH
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
UJCANbHOIO Ta3a C KOHLEHTpauued MOJIEKYJ M €ro TeMIEepaTypoil, ypaBHEHUE
MengaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHUS
SHEPruu B TEIUIOBBIX MpOIeccax), MPH O3TOM HCIOIb30BaTh MaTeMaTHUYEeCKOe
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS NPUMEHUMOCTH ypaBHEHHs MeHzaeneeBa—
Knaneiipona;

AQHAJIU3UPOBATh W OOBACHATH DJIEKTPUUECKHUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija,
3akoH  KynoHa, NOTEHUMAIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  [PUHLUII
CYNEPNO3UIMU IIEKTPUUECKUX IOJIEH, TP I3TOM YKasbiBasi YCJIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe MPakTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbl Oma s
y4acTKa LEeNu U U1 3aMKHYTOM 3JIEKTPUYECKOU 1enH, 3akoH Jxoyisa—JIenna, npasuia
Kupxroda, 3axons @apazaest 1uist 3JEKTPOIH3a);

ONKCHIBATh (DU3WYECKHUE MPOIECCHl M SBJICHHSI, HCIIOJB3YysS BEIIMYUHBL: IEPEMEIICHHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHLIMAJIbHAs SHEPrus, KWHETHUYeCKas SHEprusi, MeXaHudeckas dSHeprus, pabora
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CHJIA YIPYTOCTH, CHJIA
TPEHHUsI, MOIITHOCTh, YHEPTHsl B3aUMOICUCTBUSA Tena ¢ 3eMi€i BOMU3H €€ MOBEPXHOCTH,
SHEeprus ynpyrod aedopmammu TPYKHHBI, KOJUYECTBO TEIUIOTHI, a0OCOOTHAS
Temmeparypa Tena, paboTa B TEPMOJIWHAMUKE, BHYTPEHHSS SHEPrus HJICATbHOTO
OJIHOATOMHOT'0 Ta3a, paboTa HJEaJbHOIO ra3a, OTHOCHTENIbHAs BJIAXKHOCTh BO3]yXa,
KIIJI wmneanbHOro TEMJIOBOrO JBHUraTreis; 3JIEKTPUUECKOE II0JIe, HANpPsKEHHOCTh
ANEKTPUYECKOTO MOJIA, HANPSKEHHOCTh MOJISI TOYEYHOI'O 3aps/ia WIH 3apsyKEHHOrO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUYECKOr0 MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIIAs CHJia, CUJIAa TOKa, HaNpsKEHUE, MOLIHOCTh TOKa,
ANIEKTpUUECKass €MKOCTh IJIOCKOTO KOHIEHCATOpa, CONMPOTHBJICHUE ydacTKa LENu C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  IHEPIUS
AIEKTPUYECKOTO I0JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBICHUN: MEXaHHYECKOe
JIBU)KEHUE, TEIUIOBOE JIBUKEHHWE YaCTHI] BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOE ABMXeHue, nuddy3us, ucrnapeHue, KUTIEHHE U KOHICHCAIUs, TUIaBIICHUE
M KPUCTAJUIM3alMs, HAMpaBJICHHOCTh  TEIUIONEpPEAauH,  DJIEKTpU3auus  Tell,
SKBUIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPS’KEHHOTO IMTPOBOJIHUKA;

IPOBOAMUTH HCCIIEIOBAHUE 3aBUCHUMOCTH OJHOW (M3MYECKOM BETMYMHBI OT JIPYroil ¢
WCIIOJIb30BAHUEM TMPSMBIX W3MEPEHUH, MpU HTOM KOHCTPYHPOBATH YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaguKoB C y4€TOM aOCOJIIOTHBIX IMOTPEITHOCTEH W3MEPEHHM, NeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3MYECKUX BEIWYWH, TMPU 3TOM BBIOUpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OICHUBaTh aOCOJNIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTHh  OMBITHI MO TPOBEPKE TPEIJIOKEHHOW THUIOTE3bl: TUIAHUPOBATH
OKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAHOBKY,  aHAJIM3UPOBATh
MOJIyYeHHBIE PE3YIbTAThl U JENATh BBIBOJI O CTATYCE MPEAT0KEHHONW TUIIOTE3HI;
coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOTr0 SKCTIEPUMEHTa, MPAKTHKyMa M y4eOHO-HCCIIeNOBATEILCKOW U TMPOCKTHOM



JeSITEIbHOCTH C HCIHOJb30BAHUEM H3MEPUTENbHBIX YCTPOUCTB M J1IaOOPAaTOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adydl C SBHO 3aJ[aHHOW W HESIBHO 3aJaHHON (u3mueckoit
MOJIeJIbIO: HAa OCHOBaHMM aHaM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIeNI, OTBevalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3MYECKUX TEOPHM MHpU  HUCHOJIb30BAaHUU
MaTeMaTUYECKUX METOJOB pEUIeHMs 3ajad, IPOBOAUTH pacd€Tbl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, aHAJIU3UpPOBATh PE3YJbTaTbl M KOPPEKTHPOBATH METOMbI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX Pe3yibTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrole NpUMEHEHUS 3HAaHUI U3 Pa3HBIX Pa3/iesioB
Kypca (U3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOM Ha
M3YYEHHBIC 3aKOHbBI, 3aKOHOMEPHOCTU U (U3UYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB pabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;

MPUBOJIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOLIETO MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLEHUBATh TMOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULUN
9KOJIOTMYECKOI 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTHH JUIsl TalbHEUILEro pa3BUTHS YEIOBEYECKOr0 00ILIECTBA;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil PU3NYECKOTO COAEPIKAHUS C
UCIIONIb30BAHUEM  COBPEMEHHBIX HH(POPMAIIMOHHBIX  TEXHOJOTHH, TIPU  STOM
UCTIOJIB30BAaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTHH  JUIA  TIOWCKa,
nepepaboTKU W TNpeAbsBIeHUS Y4eOHOM U HaAyYHO-MOMYJSIpHON uH(pOpMauu,
CTPYKTYpPUPOBAaHUS W MHTEpPHpETaluud HHQOpMalMM, NOJYyYEHHOW U3 Ppa3INnYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOITY4aeMyl0 HHPOPMALIUIO U OLIEHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpPMaLUY;

NPOSBISATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
IpUOOpPETEHNs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX M y4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B TpyIIE C HUCIOJHEHUWEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIAHUPOBATH
paboTy TpyImbl, palMOHAIBHO pACHpeAessaTh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBALIMIO K Oynymed npodecCHOHATBbHOM — JESTENbHOCTH IO
CIENUATLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHIA:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJIOTMYECKOW, CONHUAIBHON U
3TUYECKON cdepax HesITeTbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4HOU KapTUHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKON JEATEIIBHOCTU YEIOBEKA U
JanbHEHIIEM  HAYyYHO-TEXHWYECKOM  Pa3BUTHHM,  3HAYEHHE  OIHCATEIBHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOrHOCTUYECKON (yHKIMHA (u3nueckoit
TEOPUH — DJIEKTPOJMHAMHKH, CHEIUAIBHOM TEOPHUM OTHOCUTEIBHOCTH, KBaHTOBOU
¢u3uku, ponb Gpu3NMUEcKol Teopuu B (POPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM



KapTHHE MHUpPa, MECTO (pu3Myeckod KapTHHBI MHpa B OOILIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTABICHUI O IPUPOJIE;

pa3nnyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOLECCOB
(sABNIEHMI): OIHOPOJHOE IEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOoJIeOaHHsA, MaTeMaTHUECKUH MasTHUK, HJICAIbHBIA MPYKUHHBINA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, UJCaTIbHBIN KosleOaTenbHbI KOHTYp, TOHKAsl JINH3A,
MoJIeJIe aTomMa, aTOMHOI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath YCJiOBUS (IpaHMIbI, O0OJAacCTH) HPUMEHMMOCTH (U3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE HPOLIECCHl U SBIEHMS, HCIIOJIb3Ys
OCHOBHBIC TIIOJIO)KEHUSI M 3aKOHBl AJIEKTPOAMHAMUKM M CIELHAIbHOM TEOpUHU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia AmIiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIUM, mpaBuio Jlenma, cBsizp DJIC
CaMOMHJIYKIMU B 3JEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, OCTYJaThl CIIELMaTIbHON TEOPUU OTHOCUTEIBHOCTH DWHIITEHHA);
AQHATM3UPOBATh M OOBSCHATH KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCTIOIB3YS ITOJI0KEHUS
KBaHTOBON (m3ukm (ypaBHeHHe DiHIITEHHA a1 HoTOdPdeKTa, MEepBbId U BTOPOI
noctyiarsl bopa, mpuHLIMI COOTHOIEHUs HeomnpeaenaéHHocTel Ieiizenbepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOr0 M MacCOBOT'O YMCENl U SHEPIUU B SIEPHBIX PEAKLMSIX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATH (PU3MUECKHE MPOLIECCHI U SBIICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
JIEKTPUYECKOTO  TOJIS, I[OTEHLUMAT  3JIEKTPOCTATHUYECKOTrO  IOJid,  Pa3HOCTh
HNOTEHIMAJIOB, 3JEKTPOJBUXKYINAs CHUJIA, MHIYKLHUS MarHUTHOTO IOJISI, MarHUTHBINA
IOTOK, cuia AMIiepa, UHIYKTUBHOCTb, JJIEKTPOJBMIKYILAs CHJIAa CaMOMHAYKLIHH,
SHEepPrus MarHUTHOTO I0JI MTPOBOJHUKA C TOKOM, PEISTUBUCTCKUM MMITYJIbC, TOTHAS
DHEPTUs, SHEPTHsI TIOKOSI CBOOOIHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YUCIIO U 3apsj Apa, SHEPTHsl CBA3M A1pa;

OOBSACHATP OCOOEHHOCTH MPOTEKaHUS (UINYECKUX SIBJICHUN: AJIEKTPOMArHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, UHTep(EPEHIHs BOIH, TUPPAKIMS, JUCTepCus,
MOJIHOE BHYTpEHHee oTpaxkeHue, (potornexkrpuueckuil apdekr (poroadpdexr), anbda-
u Oera-pacmaabl  sjiep, ramMma-u3iydeHue saep, (PU3NYECKUe  MPUHIUIIBI
CHEKTPAIIbHOTO aHAJIN3a U paboThI Jla3epa;

OTpe/eNATh HAlpaBJI€HUE WHIYKIUUM MArHUTHOTO MOJI MPOBOJAHMKA C TOKOM, CHJIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTh HM300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30M, u
paccUnTHIBaTh €r0 XapaKTePUCTUKU;

IIPUMEHATh OCHOBOIIOJIAraloIe ACTPOHOMHUYECKHE TOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX MPOLECCOB, MPOMCXOJAIIMX B 3BE3AAX, B
3BE3HBIX CHCTEMAaX, B MEXrajlakTUYEeCKOW Cpeae; JBMKEHUS HEOECHBIX Tell,
SBOJIIOIMH 3BE31 U BeeneHHol;

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yIbTaThI
NOJYYeHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUMH B BHUAE TIpadukoB C y4ETOM
aOCOIOTHBIX ~MOTPEIIHOCTeH HM3MEpPEeHM, JlenaTh BBIBOABI 10  pe3ysibTaTaM
MCCIIE/IOBAHMSI;

MPOBOJANTHh KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, MpPHU 3TOM BBIOMpATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJbHbBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEAJOKEHHOM THUIIOTE3bl: IUIAHUPOBATH
9KCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHON TMIIOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnroaarh mpaBuia 0e30macHOro Tpyjaa MpH MPOBEIEHUU HCCIETOBAaHHM B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JeSITeIbHOCTH C HUCIHOJb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000opyI0BaHNS;

pemath pacdy€THBIC 3aladdl C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOW (PU3NYECKOM
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCIOBHsS BBIOMpaTh (U3MUYECKUE MOJEIH,
OTBeUalolre TPeOOBAHUAM 3a/1a4H, IPUMEHAITH GOPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTH U
NOCTyJaThl (PU3MYECKUX TEOPHHA MpPHU HUCIOIB30BAHUM MAaTEMAaTUYECKHX METO/I0B
pemieHuss 3ajad, IPOBOAMTH pPacy€Tbl HA OCHOBAHMM HMEKOIIMXCA JIAHHBIX,
AQHAIN3UPOBATh PE3YJAbTAaThl M KOPPEKTUPOBATb METOJbl PpEUIEHHS C Y4ETOM
MIOJIyYEHHBIX PE3YJIbTATOB;

pemaTh Ka4eCTBEHHBIE 3aauu, TPeOyIomre MPUMEHEHHs 3HAaHUI U3 Pa3HBIX pa3iesioB
Kypca (QH3MKH, a TaKKe HHTErpallid 3HAHUA U3 APYrHX NPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpoM Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHHUS;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB pabOThHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOINUTH IPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLIGHUBATh TMOCJEJICTBUS OBITOBOM M  IPOU3BOICTBEHHOM
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLlecCaMH, C TO3ULUN
9KOJIOTMYECKOI 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTHH JUIs TalbHEUIIEro pa3BUTHS YEI0BEYECKOr0 00IIEeCTBA;

OPUMEHSTH pa3IMyHbIe CIIOCO0BI PabOTHI ¢ HHpOpMannel GU3NIECKOTO COAECPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadOTKU M TpeAbsBICHUA Y4YeOHOW M Hay4yHO-NIOMYJISIpHOW HH(OpMauy,
CTPYKTYpUPOBAaHHUS W MHTEpPHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 Ppa3INnYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpMaLUY;

IPOSBIATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIeI0BATEIbCKUX PadoT;

paboTaTh B IpyNIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, MIIAaHUPOBATh
paboTy TpYMNIbI, palMOHAIBHO paCHpenessaTh NeATEIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMmbl Bcero 06H TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTe/bHbIe
padoThI padoThbI pecypesI
Paznea 1. HAYUHBIA METO/] TIO3HAHUS ITPUPO/IbI
11 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmorexa [IOK
' v A PHpo https://m.edsoo.ru/f16b68d7
Htoro no paznemny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika 10 . https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Hunanika 10 https://m.edsoo.ru/f16b68d7
" bubnuorexa [JOK
23 Craruia TsEproro TENA > . https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1 https://m.eds00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20 1 https://m.eds00.ru/f16b68d7
33 Arperatsble cocTossHUs BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK
' MePeXO0IbI https://m.edso0.ru/f16b68d7
Hroro no pazneny 49



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
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Paznea 4. JIEKTPOJAUMHAMUKA

bu6mmoreka [IOK
41 Onexrpiiecioe noze 24 https://m.eds00.ru/f16b68d7
. . bubmuorexa [JOK
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24 https://m.eds0o.ru/f16b68d7
bu6mmoreka [IOK
43 Tow B pasunbix cpepax 0 https:/m.edso0.ru/f16b68d7
Wroro no pazueny 54
Pa3znen 5. DUBHUYECKHUN IPAKTUKYM
. bubmuorexa [JOK
o1 PH3HHCCKHH IPAKTHKYM 16 16 https://m.edso0.ru/f16b68d7
Htoro no pazneny 16
PesepBHOE Bpems 10 bubmorexa LIOK
P p https://m.edso0.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

KoanuyecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Paznen 1. JIEKTPOANHAMUKA
bubnunorexa LIOK
11 MarrurHoe nose 14 https://m.edso0.ru/39859ef1
bubnuoreka [IOK
12 IMEKTPOMATHHTHAS HHYKIHS 13 . https://m.edso0.ru/39859ef1
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
bubnuoreka [{OK
2.1 Mexannueckne KojaeOaHus 10 https://m.edso0o.ru/39859¢f1
bubnuoreka [{OK
2.2 DJIEKTPOMAarHUTHBIC KOJICOaHUS 15 https://m.edso0.ru/39859ef1
23 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 10 1 bubmmnoreka HOK
' BOJTHBI https://m.edso0.ru/39859ef1
bu6nmorexa [IOK
24 Onruia 25 . https://m.edso0.ru/39859ef1
Hroro no paszneny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 Ocroser CTO > . Ptips i ed00 1398501
Hroro mo pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOH JTyaliu3m 15 buGmuorexa [IOK

https://m.edso0.ru/39859ef1
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bub6nmoreka [IOK
4.2 Pusmia aroma > https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOIO S1pa U AIEMEHTapHbBIX 5 Bu6mmoteka [JOK
' YaCTHUI https://m.edsoo.ru/39859ef1
Wroro no pazueny 25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1

DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKH 12

bubnunoreka LIOK
https://m.edso0.ru/39859ef1

Hroro no pazgeny 12

Pazzea 6. PU3HUYECKHAN MPAKTUKYM

. bubnunoreka LIOK
6.1 PH3HYECKHH NPAKTHKYM 14 16 https://m.edsc?(i).ru/39859ef1
Hroro no pazneny 14
Paznen 7. OBOBIIAIOHIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 NPEMETHOTO COJIEPYKAHHS U OTIbITa 19 bubmmoteka [JOK
' JEeSITeLHOCTH, IPUOOPETEHHOTO TIPH https://m.edsoo.ru/39859%f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccoB
Hroro mo pazueny 19
Pe3epBHOE Bpems 10 bubmorexa LIOK
p p https://m.eds00.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I1O 170 12

[NPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosnnyectBo yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Kounrpoabusie IIpakTuueckue S oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypchl
1 ®dusnka — pyHIaMeHTaIbHAsS HayKa O 1 bubmuorexa [JOK
npupoie https://m.edsoo.ru/1beef346
2 HayuHblil MeTO/1 TO3HAHUS U METO/IbI 1 Bbu6muoteka [JOK
UcCleI0BaHus (PU3HUCCKUX ABICHUI https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHs B IIpoIecce Bubnmorexa [IOK
3 no3HaHus npupoasl. Habmronenue u 1 hitps://m.eds00.ru/34c49931
AKCIICPUMEHT B (PU3HKE — '
4 CriocoObl m3MepeHust GU3NIECKUX 1 bubmmoreka [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOGCOIIOTHAS M OTHOCUTEIbHAS
5) MOTPEIIHOCTH U3MEPEHUI 1 bubmorexa [IOK
https://m.edsoo.ru/7f18fda3
(buU3MYECKUX BEIUYUH
MognenupoBanue B ¢pusuke. Poib n
MECTO (1)1/131/H<VM B q)ovaHpOBaHI/H/I Bubmuotexa LOK
6 COBPEMEHHOM HayYHOU KapTUHBI 1 hitps://m.edsoo.ru/eabbdedl
MHpa, B IPAKTUYECKON JAEATEIBHOCTH — '
moaen
Mexannueckoe nBuxkenue. Cucrema
7 otrcuera. OTHOCUTENHHOCTD 1 bubnuoreka [IOK
MEXaHUYeCKOTO JIBUKEHUs. [Ipsmast u https://m.edso0.ru/e9a52f02
oOpaTHas 3a1a4u MEXaHUKH
Panuyc-BekTop MarepraibHOI TOUKH,
€ro MPOEKLUU Ha OCU KOOPAHHAT. Butmiorexa [[OK
8 Tpaekropus. [Tepemenienue. 1

Ckopoctb. X mpoekuuu Ha ocu
KOOpJIUHAT

https://m.edsoo.ru/30a108a5
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PaBHOMEpHOE NIpsAMOJIMHEITHOE
nBkenue. I'paduueckoe onucanue

bubnunorexa LIOK

3 PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CnoxxeHue nepeMereHui u bubmmoreka [JOK
ckopocreii. Perrenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe ABMXEHUE.

11 MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE. Bu6mumoteka [JOK
[TpsiMosnHEHOE IBUKECHHUE C https://m.edso0.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM

12 Egiﬁg;i;i%?{gf: ;aBI:II;IIfeHHH C Bubmorexa LIOK

https://m.edso0.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBobopHOe najieHue. Y CKOpeHue

13 CBOOOHOTO MajJeHusI. 3aBUCUMOCTh bu6nmorexa LIOK
KOOPJIMHAT, CKOPOCTH, YCKOPECHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX rpapuKu

14 JIBu>xeHue Tena, OpoIIeHHOT0 MO/ bubmmnoreka HOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHelinoe 1BUKEHHE.

BIDKEHUE 110 OKPY>KHOCTH. YTJIOBast
15 gnHHzﬁHZﬂ SK(())pI())ZfL.(i?[epHgn JII/I0 ) bubmorexa LHOK
https://m.edsoo.ru/33196fbe
yacToTa. LleHTpocTpemMurensHoe u
IIOJIHOE YCKOPEHHE

16 KonrtponsHas pabota no reme bubmuoreka [IOK
"KunemaTtuka" https://m.edsoo.ru/1242f32e
[IepBs1if 3ak0oH HproTOHA.

17 HNuepuumanpHble CUCTEMBI OTCUETA. bubnunorexa LIOK
[MpuHImn oTHOCHTENBEHOCTH ["annitest. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOJEHCTBYIOIIAs CUJIa. bubnmnorexa [JOK

Bropoii 3akon HeroTona. Macca

https://m.edso0.ru/141d3837
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B3aumoneiictBue ten. Tperuii 3akoH

bu6nmoreka [IOK

19 HetoTona https://m.edsoo.ru/57dba505
20 Pemenne satit v npumenenic BuGmorera LIOK
https://m.edsoo.ru/bdf997fb
3aKk0HOB Hpl0TOHA
TR A — BuSmmorexa LOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl
29 Cuna TsKeCTH M YCKOpEHHE Bbu6muoteka [JOK
CBOOOIHOTO MAJCHUS https://m.eds00.ru/22757f26
JIBr>KkeHHe HeOeCHBIX Tell U UX
23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas Bu6moteka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIBI CHIT Bubnmorexa [IOK
25 ;E::Igﬂ' I.gBmKeHHe B ARHAROCTH | https://m.edsoo.ru/1fa86499
YACTOM CHIHL CONPOTHBICHHA https://m.edso0.ru/2cb29676
Cpesl
26 Hasnenue. I'mapocrarnyeckoe bubmuoreka [IOK
nasnenue. Cuia Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TETIO. bubmmnoreka HOK
27 IToctynarensHOE U BpallaTeabHOE bubmuoreka [IOK
JBMDKCHUE TBEPJIOTO Telia https://m.edsoo.ru/2b95d57e
28 MOMEHT CHJIbI OTHOCHUTEIIBHO OCH bubmmoteka IIOK
BpameHus. [lneuo cumsl https://m.edso0.ru/653d3459
CrnoxxeHue CuiI, IPUIOKEHHBIX K
29 TBepaoMy Teny. LIeHTp TskecTu Tena. bubmuorexa [IOK
VYcnoBus paBHOBECHS TBEPIOTO TeJa. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
30 Pemenne 3agau bu6nunorexa LIOK
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https://m.edsoo.ru/dclcaacO

KouTponbnas pabora no teme

bu6nmoreka [IOK

31
"Ilunamuka. CtaTuka TBepaoro tena" https://m.edsoo.ru/9f5a574c
NMnynbsc MmaTepualbHOM TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
Bbu6muoteka [JOK
32 LlenTp mMacc cucTeMbl MaTepHAIBHBIX hitps://m.e dS(])_E) ru/4bb8294b
To4ek. TeopeMa o IBMXKCHUH IICHTPA — '
Macc
Wmnynbe CUITBI M ©I3MEHEHUE
bubnuoreka [IOK
33 UMITyJIbCa Tela. 3aKOH COXPAaHEHUs
https://m.edsoo.ru/13f0a221
uMIyibca. PeakTuBHOE BUKEHUE D
MoMeHT uMItysibca MaTepUATIBHON
34 touku. [IpeacraBienne o coxpaHEeHUH bubnnorexa [JOK
MOMEHTa UMITYJIbCa B IEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
Bbu6motreka [IOK
35 Pemrenue 3agau ) 1
https://m.edso0.ru/f7706d63
PaGora cunbl Ha MajioM U Ha
36 KOHEYHOM IIEpPEMELICHUH. bubmmnoreka HOK
I'padmaeckoe npencraBaeHne paboThI https://m.eds00.ru/913974c7
CUJIbI. MOIIIHOCTH CUJIBI
Kunernueckas sneprus. Teopema 00
bu6nmorexa LIOK
37 M3MEHEHUH KHHETUYECKON SHEPTruu
MATepHATHHOF TOUK p https://m.edsoo.ru/9a5e2e74
[ToreHnmansHbIe ¥ HEMOTEHIIUATBHEIC
bubnmorexa LIOK
38 cuibl. [loTeHIManbHas SHEPrus.
https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CkopocTb P
Tpetbst kocmudeckast ckopocThb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHJI C 5
. n6mmorexa [JOK
39 W3MECHECHHEM MEXaHHYECKOH SHEepPTUr 1

CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHWYECKON YHEPTrUun

https://m.edsoo.ru/f57b4e01
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Yupyrue u Heynpyrue CTOIKHOBEHHUSI.

bu6nmoreka [IOK

40 YPaBHEHHE bepHyILIH JUIA HIICaTbHOT https://m.edsoo.ru/f30f43b6
KHUJKOCTU
a1 KontposbHas paboTta mo teme bubnuorexa [IOK
"3aKOHBI COXpaHEHHsI B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npencraBieHuii 0 npupoie
42 Tera0Thl. OCHOBHBIC MOJIOKEHUS bu6nmoreka [IOK
MKT. quddysus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
p | oo ot B LOK
. https://m.edsoo.ru/c44d02e2
B3aMMO/ICIICTBHS YACTHI] BEIIECTBA
4 Kommcctso seuorma, Hoctonmman. buGanorexa LIOK
' https://m.edsoo.ru/c5b72ab7
ABorajzipo
45 Temneparypa. TemioBoe paBHOBECHE. Bbu6motreka [IOK
kana Ienbcus https://m.edso00.ru/0070d493
bubnmorexa LIOK
46 Pemenme sanas https://m.edsoo.ru/1531aba5
N bubnuoreka [IOK
47 WneanbHblii ras. ['a30Bbie 3aKOHBI hitps://m.eds00.ru/1deb2367
48 YpaBHenue Menzeneena- bubnnorexa [JOK
Kuaneitpona. Pemenue 3anau https://m.edsoo0.ru/8d12c328
49 AGcomtoTHas TemnepaTypa. 3akoH bubmmnoreka HOK
JlanbToHa https://m.edsoo.ru/14e02d1f
50 W3omporeccs! B uaeanbHOM rase ¢ bubmmnorexka HOK
IMOCTOSIHHBIM KOJMYECTBOM BEILECTBA https://m.edso0.ru/68878d51
SL monpoueccon: nsorepwa, mhoxopa Bubmorexa LIOK
' ’ ’ https://m.edso0.ru/1344327b
nzobapa
52 OcnoBHoe ypaBHeHne MKT bubmmorexa [IOK

https://m.edso0.ru/c8094721
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bu6nmoreka [IOK

53 Pemerme sanas https://m.edso0o.ru/10265a05
CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpelHel KHHETUYECKON SHEPTUeH https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO
IBIKEHUSA €€ 4acTHI]
55 O060011IeHNEe U CUCTEMATU3 AL bubnuorexa [IOK
3Hanuil o reMe "OcHoBbl MKT" https://m.edso0.ru/09d12fd8
56 KoHntposbHas paboTta 1mo Teme bubnnorexa [JOK
"Ocuosr MKT" https://m.edsoo.ru/13adad59
TepmoauHaMHuueckas cucTema.
3ajganue BHEMIHUX ycinoBuil s T/
57| mapamers. Tiapamerpm T enoreons Buoteca LIOK
) https://m.edsoo.ru/5f8d38a3
KaK CpeJHHC 3HAUCHUS BEIMYUH,
OITMCBLIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
| Comomponsmonan porascams T Bu6mnotexa LIOK
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
59| repmonmame. Yorom bummorera LIOK
T https://m.edso00.ru/29355001
MIPUMEHUMOCTH 3TON MOJeNnu
o | 2 e Memneren Coneeipos Bumorera 10K
https://m.edsoo.ru/bal178d0
SHEPTUU
Bripaxkenue nmst BHyTpeHHEH SHEpPruu
OJTHOATOMHOT0 HIIEAILHOIO Trasa. but6mmoreka [IOK
61 )
KBa3ucrarnyeckue 1 HECTATHUECKHUE https://m.edsoo.ru/acscacl5s
TIPOIIECCHI
62 DOneMeHTapHas paboTa B bubnuotexa [JOK

TCPMOAUHAMUKE. Brrunciaenue

https://m.edso0.ru/741d5738
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paboTsl o rpaduky mpoiecca Ha pV-
IrarpamMmme

Tennonepenaya xak crocoo

bubnunoreka LIOK

63 W3MEHEHUs BHyTpeHHeH snepruun T/1 hitps://m.eds0o.ru/3d734561
CUCTEeMBI 0e3 cCoBepIIIeHUsI Pa0OTHI

64 KonBekuusi, TEMonpoBOIHOCTb, bubnunoreka LIOK
U3Iy4YeHHE https://m.edsoo.ru/157b54cd
KomnuectBo Teninorsl. TermmoéMKOCTh

65 Tena. Y eIbHas U MOJIsIpHast Bbu6muoteka [JOK
TEIIOEMKOCTH BelllecTBa. Y IelbHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMSI TOTLIIUBA

66 Pacuér xonuyecTBa TEIUIOTHI IPH Bu6moteka [IOK
TEIUIoNnepeaue https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 agrabaTHOM IpoIECCe. Bu6moteka [JOK
IepBhIii 3aKOH TEPMOJUHAMUKH https://m.edsoo.ru/d8098824
KomuyecTBo TemioTsl u paboTa Kak

68 Mepbl U3MEHEHUSI BHYTPEHHEH EH6H_HOTeKa HOK

ttps://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
Bropoii 3akoH TepMOAUHAMUKH IS

69 PABHOBECHBIX M HEPABHOBECHBIX bubmmnorexka HOK
nporeccoB. HeoOparumocth https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [TpuHIUIIBI AEHCTBUS TEMITOBBIX bu6mmoteka IIOK
maruH. KITJ] https://m.edsoo.ru/2e945513

71 MaxkcumansHoe 3HaueHue KIT. [{ukn bubmuoreka [IOK
Kapho https://m.edsoo.ru/fe3857b9

72 Pemenue 3agau bubmorexa [IOK

https://m.edsoo.ru/b3efal8b

DKOJOTUYECKUE aCTIEKThI

73 HCITOJIb30BaHMSI TEIIOBBIX bubmuoreka [{OK

neurareneil. TernoBoe 3arpsi3HEHNE
OKpY’Karolllen cpeibl

https://m.edso0.ru/9867aaa7



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

bu6nmoreka [IOK

4 Pemerme sanas https://m.edsoo.ru/c8c70432
HHE U CUCTEMaTHU3aLIN
75 2{621(1){?/1]11;6110 :CMZ "(’:Teepl\jOHI?:I?{L:lMI/IKa. Bubmzorexa HOK
o https://m.edsoo.ru/28d62b3f
TermoBbIe MAaITUHEI
o | Mmoo o Bumorera 10K
" ' https://m.edsoo.ru/1b6e26¢c5
MaIIIHHBI
A e B LOK
’ https://m.edsoo.ru/6f8e6777
TEII0Ta MapooOpa3oBaHUs
HacepleHHble ¥ HEHACKHIIICHHBIE
napel. KauecTBeHHAs1 3aBUCUMOCTh
IJIOTHOCTHU U JIABJICHHUS HACHIIIICHHOIO
78 napa oT TeMIlepaTypbl, UX bu6nmorexa LIOK
HE3aBHUCHMOCTE OT 00BbEMA https://m.edsoo.ru/f5¢17d02
HACBIIICHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPHhI KUTICHUS OT JABJICHUS B
KUJIKOCTH
79 BnaxHocTs Bo3ayxa. AGCOIIOTHAS U bubmmnoreka HOK
OTHOCHUTEIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bu6nmorexa LIOK
80 Pemenne sanas https://m.edsoo.ru/18e95ff3
o | e Ko Bumorera LOK
- ) https://m.edso00.ru/20a88a03
CBOMCTB KpUCTAJIOB
B2 Vremman rermora e Buwoterca LIOK
' https://m.edsoo.ru/6ee91e9f
CyOmumariust
Hedbopmaru TBEpAOTO TETA.
83 Pactsokenne u cxxatue. Casur. bu6nunorexa LIOK

Mopyns FOura. [Ipenen ynpyrux
nedopmaruit

https://m.edsoo.ru/dalaab10



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10

TennoBoe pacIMpeHue KUJIKOCTEN 1

84 TBEPABIX T€JI. AHFAPMOHU3M Bbu6muoteka [JOK
TEIJIOBBIX KOJIEOAHMI YaCTHI] https://m.edsoo.ru/7ba5edf2
BEILIECTBA

85 ITpeoOpaszoBanue sHeprun B (ha30BBIX Bu6mumotexa [JOK
nepexomaax https://m.edsoo.ru/97a0672f

bu6nmoreka [IOK

86 Y paBHeHUE TEILIOBOTO bananca https://m.edsoo.ru/ab1521fb

bubnunorexa LIOK

87 Pemenue sanas https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSHKEHUE.

88 Kanmmiapneie sBnenus. laBinenue Bu6moteka [IOK
10,1 KCKPUBJIEHHOM ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O00011IeHNE U CUCTEMATU3AIUS

89 3HaHU# no TeMe "ArperaTHbie bubmmoreka [JOK
cocTosiHUS BemecTBa. Pa3oBbie https://m.edso0.ru/0b52575c
nepexonr"

KonTponrHas Ta II0 TEM
90 "XFPSISB.I”II“HB?G £§<:6TOO:HI/I(5)1 BZerCTBa bubmiorexa LJOK
" ' https://m.edsoo.ru/7dc2a739
@a30BbIE IEPEXOABI
DneKTpu3aIys Tel U €€ IPOSBICHHUS.
' https://m.edsoo.ru/laff445f
[TpoBOAHMKY, TUINEKTPUKU U
MTOJTYIIPOBOTHUKH
o | ooy B 10K
’ https://m.edsoo.ru/f49afd24
ANEKTPUIECKOTO 3apsijia

93 B3anmoneiictBue 3apsanoB. Toueunbie but6mmoreka [IOK
3apsibl. 3akoH Kynona https://m.edsoo.ru/445b7746

94 Pemrenue 3anau bubmuorexa [JOK



https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746

Dnekrpuueckoe nose. Ero nelictsue

https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc

bubnunorexa LIOK

% Ha 3JIEKTPUIECKUE 3aPS/IbI https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB 3JIEKTPUUECKOTO
B I Bu6morera LIOK
https://m.edsoo.ru/3dac6957
nosist. OTHOPOJTHOE IIEKTPUUECKOE
rnoJie
ST — Bubmotera LIOK
) https://m.edsoo.ru/80021447
MMOTEHIMAJIOB U HANPSKEHUE
[loTeHuunanpHas HEPrus 3apsia B
98 3JIEKTPOCTATUYECKOM II0JIE. bubmmoreka [JOK
IToTeHIHa 3JIEKTPOCTATHYECKOTO https://m.edsoo.ru/af5fa389
TIOJIst
o | oo mopms ont Bumorera LOK
https://m.edsoo.ru/df7a6838
3IEKTPOCTATUUECKOTO MOJIS
100 [IpuHLUI Cyneprno3uun bubmuoreka [IOK
AIIEKTPUUYCCKUX TIOJICH https://m.edsoo.ru/Ocfed4a6c
bubmmoreka IIOK
101 Pemenme sana« https://m.edso0.ru/5a582263
102 [Tone Toueunoro 3apsna. [ome bubnmnorexa [JOK
PaBHOMEPHO 3apsKEHHOM ChephI https://m.edsoo.ru/b297b5c3
Bumorera LOK
"~ N https://m.edsoo.ru/f7a665ee
3apsOKEHHON OECKOHEYHOM TUIOCKOCTH
104 [IpoBOIHUKH B 3JIEKTPOCTATUYECKOM bubmmorexa [JOK
noJjie. YClIoBre paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKY U TIOJIYIIPOBOJHUKH B bu6muoreka [IOK

QJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5



https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5

Konpaencarop. 21eKTpoEMKOCTb

bu6nmoreka [IOK

106 KOHJICHCATOPa. DICKTPOEMKOCTh hitps://m.edso0.ru/845b4F73
IJIOCKOTO KOHJIEHCATOpa
107 [TapannensHoOE coequHEHKE bu6nmoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBaTeabHOE COCIUHCHHIE bubnunoreka LIOK
KOHJIEHCATOPOB https://m.edso0.ru/1992920
109 DHeprus 3apsH>KEHHOT0 KOHJIEHCAaTopa bubmorexa LIOK
https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Perenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
111 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B bubnuoreka [{OK
OJTHOPOJTHOM 3JICKTPHYECKOM I10JIC https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 svamni 1o rowe "mexpmacinos Bubmorexa LIOK
" https://m.edso00.ru/5752603f
oJie
114 KonTponbHas padota no teme bubmmnoreka HOK
"Dnekrpudeckoe nosie" https://m.edsoo.ru/cefe90e9
| o ocmmt o, B LOK
https://m.edsoo.ru/233311b5
MTOCTOSIHHOTO JIEKTPHUECKOT0 TOKa
116 Hcrounuku Toka. Hanpsokenue u bubmmnoreka HOK
DC https://m.edsoo.ru/0839a115
117 3akoH OMa U1t yJacTKa LETH. bubnnorexa [JOK
DJIEKTPUIECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTHUBIICHUS
118 OJTHOPOIHOTO TIPOBOIHUKA OT €T0 bubmuoreka [{OK
JUTMHBI U TIOMIA U TTOIIEPEUYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenbHOE COMPOTHUBIICHHE BEIIECTBA. bu6nunorexa LIOK



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

Pemrenue 3amau

https://m.edso0.ru/437f8300

HOCJ’IGILOB&TGJ’IBHOC, napajiCJbHOC,

120 CMEIIAaHHOE COCIUHCHHEC bubnmorexa LIOK
e https://m.eds00.ru/236f7e07
ITPOBOHUKOB
121 | oncerpmconm renc Tpasina Bubnorexa LIOK
' https://m.eds00.ru/1794cf37
Kupxroda
bub6nmmoreka [IOK
122 Pemerue sanas https://m.eds00.ru/3881b469
193 Pabora anekTpudeckoro Toka. 3akoH bubmmoreka [JOK
Jhxoyns —Jlenia https://m.edso0.ru/a3605c5c
bubnunoreka LIOK
124 Pemenne sanad https://m.eds00.ru/6761bfOf
125 | Tommoses wommoom seemmenss i BuGmotexa LIOK
’ https://m.eds00.ru/99750a6f
pe3ucrope
bubmuoreka [IOK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
197 O/J1C u BHyTpeHHEE CONPOTHUBIICHHUE bubnuoreka [IOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 171 TOJTHO#M (3aMKHYTO) bubmuoreka [IOK
AIIEKTPUUYECKON TICTTH https://m.edsoo.ru/221f40fb
bu6nmorexa LIOK
129 Pemenne sanas https://m.eds00.ru/3580b679
bubmmoreka IIOK
130 MOImHOCTE HCTOUHMKE TOKA https://m.edsoo.ru/a0ae51d8
bubnunorexa LIOK
131 Koporkoe samwikanme https://m.eds00.ru/546f5632
132 Konpaencarop B 1ienu noCcTOSTHHOTO but6mmoreka [IOK
TOKa https://m.eds00.ru/35368f3e
133 Pemrenue 3anau Bubmuorexa LIOK

https://m.edsoo.ru/4410cef0



https://m.edsoo.ru/437f8300
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https://m.edsoo.ru/a3605c5c
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https://m.edsoo.ru/4410cef0

Permrenue 3agad mo reme

bu6nmoreka [IOK

134 "TIOCTOSIHHBII HJICKTPUUECKHIA TOK" https://m.edsoo.ru/a7340a29
135 Pemrenue 3agad mo reMe bubnunorexa LIOK
"TTOCTOSIHHBII AIIEKTPHUYCCKHIA TOK" https://m.edsoo.ru/744261b8
136 Permrenue 3agad mo reme bub6nmoreka [IOK
"TIOCTOSIHHBII YJICKTPUUECKHA TOK" https://m.edsoo.ru/eb5d4687
137 swammi o rowe "Tlocrommt BuGaorera LIOK
. " https://m.edsoo.ru/bfd7a050
ANMEKTPUICCKUIN TOK
138 KonTponbhas padota no teme Bu6moteka [JOK
"TTOCTOSIHHBII DIIEKTPHUYCCKHIA TOK" https://m.edsoo.ru/1885ddf1
KTpUYecKasi POBOIUMOCTD
139 l?;eJmEHH)e(CB:mefT(;. cglneK(;;quCKHﬁ bubmmorexa HOK
https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBepXIpOBOIUMOCTD
KTPUYECKHI TOK B PACTBOPAX U
140 l?aJlIcenJIfBaxegneKTp?mnle;(.: 3:If)oaHH bubmmorexa HOK
https://m.edsoo.ru/4b423491
@apanes U1 JIEKTPOIn3a
141 DneKkTpuyeckuil Tok B razax. [lmazma E:tlg::?/()n:.e;jasc]i)(.)rﬁl92 49276
142 DIEeKTPUYECKHI TOK B BaKyyMe. bubnmnorexa [JOK
BakyymHbIe TIpuOOpBI https://m.edsoo.ru/2E+160
143 DneKTpUYeCKUi TOK B bubmmnoreka HOK
MOJTYTIPOBOTHUKAX https://m.edsoo.ru/ab61c660
144 [TonynipoBoAHUKOBEIE TPUOOPHI Eﬁg::?/%?;ii?rﬁ/%&ﬂoo
DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHue cuibl TOKa 1
145 HaMpPSDKEHUS B LMY TTOCTOSTHHOTO bubnmoreka [JOK
TOKa MPH MOMOIIY aHAIOTOBBIX U https://m.edsoo.ru/5643ea56
U (POBBIX U3MEPUTEIHHBIX
nprdopos"
146 du3nyeckuil NpakTUKYM IO TeME bubmuoreka [JOK



https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

"N3y4yeHrne HepaBHOMEPHOTO
JIBUKEHUS C LIETIBIO OIpe/IeNICHUs
MTHOBEHHOM cKopocTh"

https://m.edso0.ru/f6292f5f

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUs IpU

bubnunorexa LIOK

147 IPSIMOJIMHEHHOM paBHOYCKOPEHHOM https://m.edsoo.ru/6960b6ef
JBUKEHHMHM 110 HAKIIOHHOW IJIIOCKOCTH"
148 ?;/IH;;::;;I{(E: ;fxa;(;:gr cigggzdljoro bubmorexa LIOK
. https://m.edsoo.ru/d1ea2402
NaJCHUS
@uU3NYECKU IPAKTUKYM 110 TEME
149 "UccaenoBaHue 3aBUCUMOCTH bu6nmorexa LIOK
nepuoa oopalieHuss KOHHIeCKOro https://m.edsoo.ru/bcf53514
MasATHHKA OT €ro napameTrpon"
du3nuecKuil MPakTUKYM 110 TeMe
150 "N3mepeHue paBHOAECHCTBYIOLIEH Bbu6mmoteka [JOK
CHJIBI TIPH JIBKOKCHUHU OpycKa 1o https://m.edsoo.ru/0b34db84
HAKJIOHHOM IIOCKOCTH"
Pu3nUeCKUil IPAKTUKYM 110 TEME
" BaHHE 3aBUCUMOCTHU CU
151 yn;;?f)}clfn aBOL’»eH?IfKaKC)HlI/I?(CB n;yJ;cHHe bubmorexa LOK
’ https://m.edsoo.ru/b55b81al
U pE3MHOBOM 00pasIe, OT UX
nedopmarun"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
152 "N3mepenue ko3P PUIeHTa TpeHus bubmmnoreka HOK
0 BEJIMYMHE YTIIOBOTO https://m.edsoo.ru/b83b1607
k03 durmenta 3asucumoctu Frp(N)"
@u3nYeCcKUil NPAKTUKYM IO TEME
153 "HccnenoBanue ycloBUH paBHOBECHS bubmuoreka [JOK
TBEPJIOTO TeJIa, UMEIOIIETO 0Ch https://m.edsoo.ru/4a04f4f7
BpaueHus"
154 Pu3NYECKUil IPAKTUKYM 110 TEME bubmuoteka [IOK

"N3mepenue uMIynbca Tena mno

https://m.edso0.ru/856fb28e



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
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TOPMO3HOMY ITyTH"

155

156

157

158

159

160

161

162

163

164

DU3NYECKUI TPAKTUKYM I10 TEME
"N3ydenne n3obapHoro nporecca”

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue yaenbHOM
TEII0EMKOCTH"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3akOHOMEPHOCTEM
WCIapeHus KuaKocTen"

@uU3NYECKU IPAKTUKYM 110 TEME
"Pacnipenenienue pasHOCTH
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
IIOCJIEZI0BATEILHOM COCIUHEHUHN
KOHJIeHCaTopoB"

Ou3nyecKuil MPakTUKyM IO TEME
"HccnemoBanue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSDKCHUS JIJIS JIaMITbI
HakaguBaHus"

@uU3NYECKU NPAKTUKYM 110 TEME
"CHsTHE BOIBT-aMIIEPHON
XapaKTepUCTHKU anoaa”

PesepubIiil ypok. O6006111eHIE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"KunemaTtuka"

PesepubIiil ypok. O6006111eHIE 1
CUCTeMaTH3alusl 3HAaHUH 110 TeMe
"lmnamuka"

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3allusl 3HAHHI TT0 TeMe
"Crartuka TBep10ro Tesna”

PesepBHelit ypok. O6001IeHNE U
cCucreMarmu3anuda 3HAHUI 10 TEME

bu6nmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bu6nmmoreka [IOK
https://m.edsoo.ru/2f2faabl

bub6nmoreka [IOK
https://m.edsoo.ru/6b1a23b5

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

bubnunoreka LIOK
https://m.edso0.ru/2b179d98

bu6mmoteka IIOK
https://m.edso0.ru/64b6e901

bubnuoreka [{OK
https://m.edso0.ru/ed017d93

bubnuoreka [{OK
https://m.eds00.ru/3149956b

bubmuoreka [{OK
https://m.edsoo.ru/0f9752ac

bubmuoreka [{OK
https://m.edsoo.ru/6c0df9cc



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
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"3aKOHBI COXpaHEHUS B MEXaHUKE"

PesepBubIil ypok. O60011IeHIE 1

165 CHCTeMaTHu3alus 3HaHUH 110 TeMe 1 bubnunorexa LIOK
"OCHOBBI MOJIEKYJIIPHOKUHETHUCCKOM https://m.edsoo.ru/de148976
teopun"
PesepBHeIit ypok. O000IICHHE 1
166 cUCcTEMaTH3allMs 3HAaHUI IO TEME 1 bu6nmoreka [IOK
"Tepmonnnamuka. TeroBbie https://m.edsoo.ru/Obcc77cl
MaIIuHbBI"
PesepBHrlit ypok. O60011eH1E 1
167 CHCTeMaTH3alus 3HaHUH 110 TeME 1 bubnunoreka LIOK
"ArperaTHble COCTOSHHS BEILIECTBA. https://m.edso0.ru/59ca5c91
®da3zoBbIie IEpexoab"
168 fﬁﬁgﬁﬁﬁgﬁ e 1 bubmmorexa LIOK
" " https://m.edsoo.ru/f2381c0c
DNEeKTpUYECKOe T0JIe
PesepBHbII ypoK. O6061ueHI/Ie u Bubmorexa [TOK
169 CHUCTEMaTHU3aIMsl 3HAHHUH 110 TEME 1 j
" . N https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN PTEKTPUUYECKUN TOK
170 | cneremamsaan s mo v ) Bumorerca LIOK
" " https://m.edsoo.ru/cc7681d4
Toku B pa3nmu4HBIX cpeax
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
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11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Nen/m Tema ypoka K 1 Jata oOpa3oBaTe/ibHbIE
0 yp Beero OHTPOJILHBIE pPaKTHYeCKHe H3ydeHns p
padoThI padoThI pecypcbl
|| Do o | B LOK
POBOA ' https://m.edso0.ru/487a8593
nosie. ['unoresa Ammepa
, | Do st myen Ty | B LOK
YHEPHOIHAL ' https://m.edsoo.ru/4clabcch
MarHUTHON WHTYKITUU
3 MarsuTtHO€ 10J1€ IPOBOJHUKA C TOKOM. 1 Bu6moteka [IOK
OmnsIT DpcTena https://m.edso0.ru/d35d5262
N bubnuorexa [JOK
4 Cwia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 hitps://m.eds00.ru/26d9c5ha
bubnuoreka [{OK
S Pemerue 3anas 1 https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DJIeKTPOU3MEPHUTEIbHBIC TPHOOPHI https://m.edsoo.ru/ad7718d7
;| Comlopeme ey | Bumorera 0K
AYIIE. P H https://m.edsoo.ru/c97afaal
B OJJHOPOJHOM MAarHUTHOM I10JIE
bu6nmorexa LIOK
8 Pemenne sanas 1 https://m.edsoo.ru/504e98c7
bu6nmorexa LIOK
d Pabora cunvt Jlopenna 1 https://m.edsoo.ru/d518be4b
but6mmorexa [IOK
10 Pemerue sanas 1 https://m.edso0.ru/93617bd9
11 MarsuTHoe I0JI€ B BEILIECTBE. 1 bubnunorexa LIOK
deppoMarHeTuKy, napa- u JMaMarHeTHKH https://m.edso0.ru/30ff9608
12 OcHoBHbIE CBOCTBA (heppOMarHeTUKOB. 1 bu6muoreka [JOK

[Tpumenenue peppoMarHeTHKOB

https://m.edso0.ru/0b58190a
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Pentenue 3anau mo teMe "MarautHoe

bu6nmoreka [IOK

13 nose" https://m.edso0.ru/5b55¢307
14 Pemienne 3aga4 mmo Teme "MarautHoe bubnunorexa LIOK
nose" https://m.edsoo.ru/41c4ae8a
15 SIBlieHUE DNEKTPOMArHUTHOM UHAYKIUH. bub6nmoreka [IOK
[ToTok BekTOpa MarHUTHOW MHIYKIIUH https://m.edsoo.ru/b3efaOcl
bubnuorexa [IOK
16 IC unpyKimn https://m.edscl)f).ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bu6nmorexa LIOK
dapajes https://m.edsoo.ru/a6dec188
18 Buxpeoe snekrpuueckoe mnoie. Toku bubnnorexa [JOK
dyxo https://m.edsoo.ru/15abel40
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnunoreka LIOK
IIPOBOTHUKAX https://m.edsoo.ru/0235cc02
bu6nmorexa LIOK
20 Pewenue 3t Pitpeim edsoo nu/Adfdas1s
bubnuorexa [IOK
21 Hpasrro Jlea https://m.edscﬁ).ru/bbc22726
29 NunykruBHOCTh. KaTymika bubmuoreka [IOK
WHIYKTUBHOCTH B IEIH TOCTOSTHHOTO TOKa https://m.edso0.ru/621eae9d
23 SABnenne camonnaykuuu. IC bubmuoteka [IOK
CaMOMHTYKITHH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIS KaTYIITKH C bubnuoreka [IOK
TOKOM. DJIEKTPOMAarHUTHOE I0JIe https://m.edsoo.ru/b3cOad11
bubmuoreka [IOK
25 Pewenne 3z Nitpeim edspo nu/8B6gd2b
26 O0001IeHne 1 cucTEMaTU3aINS 3HAHUI but6mmorekxa [IOK
o TeMe "DIeKTpoauHaMuKa" https://m.edso0.ru/76484025
27 KonTtponbHas pabora o Teme bubmuorexa [IOK
"JeKTpoIHAMHKA" https://m.edsoo.ru/8ae09b98
28 Konebarenbnas cucrema. CBoOOIHEBIC bubmmorekxa [IOK

KoJIeOaHHSI. rapMOHI/I‘-ICCKI/Ie KoJIeOaHMS

https://m.edsoo.ru/7c1db385
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Kunematuueckoe u JUHaAMHUYECKOC

bu6nmoreka [IOK

29 OIIMCAaHHE KOJIe0ATENbHBIX IBKEHHUI https://m.edso00.ru/87ce9498
DHepreTuyeckoe onrcanue. BeiBos
30 rapommucoxim xoneGammt 5 nx BuSmnorexa LIOK
https://m.edsoo.ru/e3c99692
SHEPTreTHYECKOr0 U KHHEMATHYECKOTO
OIMCaHMS
. bubnunoreka LIOK
31 AmmTyza u $asa Koeoanmii https://m.edsoo.ru/7a0c439a
[Tepuon n yactora konebanui. [lepros
32 xg:ifaii?lggﬂgix;;izaa;aﬂI;[epﬂoz[ Bubmorexa LIOK
. ) https://m.edso00.ru/e0399319
CBOOOIHBIX KOJICOAHHI TIPYKHHHOTO
MasiTHHKa
33 3aryxaromue Konebanus. BelHyx1eHHbIC bu6nmorexa LIOK
Kosiebanust. Pesonanc https://m.edso00.ru/72e93d09
bubmuoreka [{OK
34 ABTOKONCOHNA https://m.edsoo.ru/6add2644
bubmmoteka IIOK
35 Pemrenue 3amau https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
; https://m.edsoo.ru/8ef587be
WHCTPYMEHTAaX
37 O00011eHNe U cCUCTEMAaTU3aLNS 3HAHUI bubmmoteka IIOK
o TeMe "MexaHndeckue Konedoanus" https://m.edsoo.ru/eb84182f
38 DNEeKTPOMAarHUTHBIE KOJICOaHMS. bubnmnoreka [JOK
KoebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
3| g omenmmopa e snmTyh bummorera LIOK
https://m.edsoo.ru/093f9af1l
CHWJIBI TOKA B KOJIeOaTeThbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUU B UJI€ATTbHOM bu6nunorexa LIOK
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K0J1e0aTEeIbHOM KOHTYpE

https://m.edsoo.ru/d1e2d543

3aTyxa}omI/Ie SJICKTPOMArHuTHBLIC

41 KoseOaHus. BeIHYX/IeHHBIC bubmaorexa LIOK
' https://m.edso0.ru/5e668619
3JICKTPOMArHUTHBIC KOJICOaHMS
42 ITepemennslii Tok. Peaucrop u bubmuorexa [JOK
KOHJICHCATOP B IICITH NIEPEMEHHOT0 TOKa https://m.edso0.ru/84836152
43 Karymika MHIyKTUBHOCTH B LIENIU Bbu6muoteka [JOK
IIEPEMEHHOI'0 TOKa https://m.edsoo.ru/cfa307af
44 3akon Oma 1l DJICKTPUYECKON 1enu bu6nmorexa LIOK
HePEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
PO A Bufmsorerca LIOK
https://m.edsoo.ru/lcac6c4c
CHJIBI TOKA W HaIPSDKEHUS
46 Pe3oHaHC B 2JIEKTPUYECKOM HIETTH Bubmorexa LIOK
https://m.edso0.ru/087506df
bubnunoreka LIOK
47 Pemenne sanas https://m.edsoo.ru/al16836a4
8 Tpomsmorcrso nepenasa n norpedene Bumaoress LIOK
o https://m.edsoo.ru/f97418ae
3JIEKTPUYECKON IHEPTUU
DKOJIOTUYECKUE PUCKHU ITPU MPOU3BOJICTBE
49 anektposHepruu. Kynerypa bubmuoreka [IOK
UCIIOJIb30BAHUS JIEKTPOSHEPTHU B https://m.edsoo.ru/a6f74d93
MMOBCETHEBHOM KU3HU
bu6nmorexa LIOK
>0 Pemenne sanas https://m.edsoo.ru/ee6677ed
but6mmorexa [IOK
o1 Pemenne sanas https://m.edsoo.ru/7cab59f8
52 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
10 TeMe "DIIeKTpOMarHuTHbIC KojieOaHus" https://m.edsoo.ru/401024a9
53 MexaHnuyeckne BOJIHbI. XapaKTepUCTUKHU bu6muoreka [JOK

MCXaHUYCCKUX BOJH

https://m.edsoo.ru/a58e109f
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bu6nmoreka [IOK

54 CBoiiCTBa MEXaHMYECKUX BOJIH hitps://m.eds0o.ru/d9ae1000
bubnunorexa LIOK
- 3BYK. XapakTepHCTHKH 3ByKa https://m.edsoo.ru/138b6f09
56 NHudpaszByk u ynprpassyk. [llymoBoe bubmuorexa [JOK
3arpsi3HEHUE OKPYKAIOIIEH cpeibl https://m.edsoo.ru/7380038f
57 Pemenue 3amau Bubmzorexa HOK
https://m.edsoo.ru/cfd918bf
58 ONeKTpOMarHuTHbIE BOJIHBL. M3myuenue bubnuoreka [IOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus 3NeKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
Ik KTPOMAarHUTHBIX BOJIH.
60 HpI/Iali/II:IfeJIHGI/IC I;?1e12<1Tp0Mau“HI/ITSIJI:IX BOJIH B bubsmorexa [IOK
https://m.edsoo.ru/49belf9e
TEXHUKE U OBITY
[TpuHIMIBI PATUOCBSI3U U TCJICBUICHHUS.
61 P;),I[I/IOIjIOKaHII)/Iif ;ﬁeKEpOMale"ﬁ;THﬂoee Bubmorexa HOK
N https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKPYXKAIOIIEH CpPeIbl
62 KonTposnbHas pabora no teme bubmmnoreka HOK
"Konebanus 1 BOJTHBI" https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSMOIMHENHOTO bubnmnorexa [JOK
pacrnpocTpaHeHHsI CBETa https://m.edso0.ru/f9566406
64 Pemenue 3ana4 Ha IpUMEHEHHUE 3aKOHA bu6nmorexa LIOK
NPSIMOJIMHEHHOTO PacpoCTpaHEHHsI CBETa https://m.edsoo.ru/ea32d455
65 OTtpaxenue ceta. [lnockoe 3epkaino. bubmuoreka [IOK
Cdepuueckoe 3epkaiio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOMIOTHBIN U
66 E:)I;J?gi?glfsf Iplilgﬁﬁiia;e{;ipeﬂme bubmorexa LIOK
i . https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenenbHpIN yroJ MoaHoTo
BHYTPEHHETO OTPaKeHUS
67 Pemenue 3a1ay Ha MPUMEHEHHE 3aKOHOB bubnmnoreka [JOK
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OTpaXXCHUA U ITPEIIOMIICHUA CBETA

https://m.edso0.ru/49d830a9

68 Xon aydeit B mpusme. Jlucnepcus cBera. bubmuorexa [IOK
CroxxHbIN cocTaB Oenoro ceera. LBer https://m.edsoo.ru/d8elc3be
69 JInn3pl. DOKYCHOE PacCTOSTHUE U bubmmoreka [JOK
ONTHYECKAsk CHJIA JINH3BI https://m.edso0.ru/60441359
70 [TocTpoenue n3o0pakeHU B JIMH3AX U X bubmuorexa [IOK
cucTeMax. YBEIUYCHUC JTHH3BI https://m.edsoo.ru/bb53b1d5
71 ij(iléeipjlfe?{a;; qnlj)?I HO:;\I/)IEIE;(HZI EI:'IOMO bIO bubmmorexa LIOK
HHng > HOTYH H https://m.edsoo.ru/5a868f09
72 I'11a3 kak onTuyeckas cucrema bubmorexa [IOK
https://m.edsoo.ru/ecd480a2
73 Pewmrenne 3anau. IIpenensl npuMeHMMOCTH Bu6moteka [IOK
re€OMETPHYECKOM ONTHUKU https://m.edsoo.ru/cd174al0
74 CkopocThb cBeTa U METO/IbI €€ U3MEpPEHUs bubmorexa HOK
P A P https://m.edsoo.ru/f32aab06
bubnunoreka LIOK
7 Jneniepens ceera https://m.edsoo.ru/lel6cc6e
bubnmorexa LIOK
76 Hutepgepenms caera https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHUS bubmuoteka [IOK
HaOJIFO/ICHNSI MAKCHMYMOB 1 MUHHMYMOB https://m.edsoo.ru/c6416d48
bubmmoteka IIOK
8 Peenne 3axas https://m.edsoo.ru/3061de2b
bu6nmorexa LIOK
7 [pmvenerie marepdepeniun https://m.edsoo.ru/668edbc8
but6mmorekxa [IOK
80 Jlpaxius ceeta https://m.edsoo.ru/12ed04b5
81 Judpakumonnas pemeérka. Y cioBue bubmuorexa [IOK
HaOJIFO/ICHHUS TIIABHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
82 Pemenue 3amau bubmorexa LJOK

https://m.edsoo.ru/d58c411a
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HOHCpC‘IHOCTL CBETOBBIX BOJIH.

bu6nmoreka [IOK

83 [Monstpuszanus ceera https://m.edsoo.ru/e9890fe9
bubnunorexa LIOK
84 Pemenue 3anau https://m.edsoo.ru/c56¢8158
85 CBeToBbI€ BJICHUS B IPUPOJIE bubmorexa LOK
https://m.edso0.ru/0b36363d
86 O06001IeHre U CUCTEMaTH3aIis 3HAHUI bubnuorexa [IOK
o reme "Onruka" https://m.edsoo.ru/8a14748b
bubmuoreka [IOK
87 KonTponpsHas padora mo teme «OnTukKa» hitps://m.eds00.ru/82315dd4
B | saocownen, Jaxomt nerpomsma BuGmorera LIOK
) https://m.edsoo.ru/c9bd77cb
MPUHITAIT OTHOCUTEILHOCTH
89 [TocTynatel cienuanbHOU TEOPUHU bu6nmorexa LIOK
OTHOCHTEIEHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJL.
0 | mwmemoens Omommonoen BuGmorera LIOK
b ' https://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeIJIeHIe BpEMEHHU
U COKpAIICHHUE JTHHBI
91 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubmuoreka [JOK
YaCTHIIBI https://m.edsoo.ru/853a64fc
92 | pewmmesctott nams. Drcprs BuGmiorera LIOK
P Bt p https://m.edsoo.ru/b6258ffa
IOKOS
93 PaBHOBeCHOE TEILIOBOE U3ITYUECHUE bubmorexa LOK
ya https://m.edso0.ru/f54035a5
bubnunorexa LIOK
& 3akon cmemenus Bura https://m.edsoo.ru/1c5ff752
bubmmorekxa [IOK
95 I'nnoresa M. [Tnanka o kBaHTax. @OTOHBI hitps://m.edsoo.ru/a5ffa218
96 OHeprusi 1 UMITYJIbC POTOHA bubmuoteka [IOK
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https://m.edsoo.ru/7fb307ec

®dotordpdext. OnbiTer A. I'. CtoneTona.

bu6nmoreka [IOK

37 3akonbI hoToddhdexTa https://m.edsoo.ru/8c68e5b9
o | SR e Bumores 110K
- P Tpanui https://m.edso0.ru/01ef4556
dororddekra
bubnunoreka LIOK
99 Hasnenue cBera. OnbiTel [1. H. JIeObenena hitps://m.eds00.ru/64b4f966
. bubmuoreka [IOK
100 BosHoBbIE CBOACTEA HaCTHIL https://m.edsoo.ru/f59cfcec
101 | Bpoin s prosteps obaatrs noxamaIE BuGmorexa LIOK
o https://m.edsoo.ru/5df8bafl
JIBYDKYILEHCS YaCTUITBI
102 KopnyckyiisipHO-BOJIHOBON AyajIn3M Bubmorexa LIOK
PHYCKY AP Ly https://m.edsoo.ru/8ccab62a
bubnunoreka LIOK
103 Judpakius 3JIeKTPOHOB Ha KPHCTAJIIAX hitps://m.eds00.ru/30dbal8c
108 | Coummmmme e e BuGorexa LIOK
N https://m.edso00.ru/65783dec
['eiizenbepra
bu6nmorexa LIOK
105 Pemenne rpaguieckmx sanad https://m.edsoo0.ru/e70195hd
. bu6nmorexa LIOK
106 Pemenme pacaeTHpIx sazad https://m.edsoo.ru/ee9b3182
7| e oor o e oo Bumorera 10K
. https://m.edsoo.ru/c3de891a
Ty aTi3M
108 | arows Toranemapeas siogerm wronts. BuGiorera LIOK
: https://m.edso0.ru/312b750a
Pezepdopna
109 [Toctynars! bopa bubmorexa LIOK

https://m.edsoo.ru/404dfa9a
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110 Buapl ciektpoB. CriekTp ypoBHEH bubnuorexa [JOK
SHEPIUU aToMa BOA0pPO/Ia https://m.edsoo.ru/cf74blla

111 CrioHTaHHOE U BBIHYKJEHHOE U3ITyUYEHUE Bu6muoteka [JOK
cBeTa https://m.edso0.ru/f945d85¢c

bub6nmoreka [IOK

112 Jlasep https://m.edsoo.ru/2288a0c4

113 Haaenso. Japmtn waceonoe anero s BuGmorexa LIOK

' ’ https://m.edsoo.ru/34adaSde
H3otonsl. PagnoakTuBHOCTH
3aKOH paiM0aKTUBHOTO pacnaja.

114 CBolicTBa HOHU3UPYIOIIETO U3JIy4YEHUS. bubnuoreka [IOK
BrusiHue pagroakTHBHOCTH HA JKUBBIC https://m.edsoo.ru/aab98bef
opranusmsl. Jlo3umerpus
DHeprus CB3U HYKJIOHOB B SIIpE.

SAnepuble cunbl. Jledekt maccsl spa.

115 SInepHsle peakuuu. S nepHbie peakTophl. Bbu6motreka [IOK
[TpoGiieMbl yIpaBiIsieMoro https://m.edsoo.ru/ff1758d0
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTHYECKUE
ACIEKThl Pa3BUTHUS IEPHON SHEPTETUKH
MeTto1bl perucTpalvy U UCCIIEIOBAHUS
AJIEMEHTAPHBIX YaCTHII.

116 DyHIaMEHTAIbHBIE B3aUMOJACHCTBU. bu6nmorexa LIOK
bapuoHBI, ME30HBI U JICITOHBI. https://m.edsoo.ru/lac08a5h
[TpencraBnenne o CTaHIapTHON MOJIENH.

KBapk-TirooHHas MOJIENb aIpOHOB
®usuka 3a npeaenamu CtannapTHON

117 Mozaenu. TéMHast maTepus U TEMHAas bubnunorexa LIOK
sHeprusi. ETMHCTBO (U3nueckoil KapTHHBI https://m.edsoo.ru/c026fd37
Mupa

118 Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE bubmuoreka [JOK
aCTPOHOMHH https://m.edsoo.ru/ad73e145

119 [TprMeHUMOCTH 3aKOHOB (PU3UKU AJIs bu6muoreka [JOK

00BsICHEHHS mprupoaAbl KOCMHUYCCKHUX

https://m.edso0.ru/39¢c44028
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00BEeKTOB. METOIbI aCTPOHOMHYECKHX
HUCCIIENOBAHUI

COBpeMeHHBIe OIITUYCCKUEC TCIICCKOIIDI,

120 aJIMOTEJICCKOIIbI, BHEaTMOC(hepHas bubmorexa [IOK
pas ’ p https://m.edsoo.ru/4877aale
ACTPOHOMHUS
Bun 3Bé3gHoro HeOa. Co3Be3aus, spKue bubnunoreka LIOK

121 . .
3BE3/1bI, IUIAHETHI, UX BUAUMOE JIBUKECHUE https://m.edsoo.ru/aac588eb

| o e Comp, Commer B LOK

B, ' p H https://m.edsoo.ru/22748eb4
1 3BE3]]
oy | S B LOK
p " p https://m.edso00.ru/42169944
CBETUMOCTD
124 3Be3/bI TIIABHOM MOCIIEI0BATEIIBHOCTH bubsmorexa [IOK
A . https://m.edsoo.ru/b3ch766¢
BuytpenHnee crpoenue 3BE31.

125 CoBpeMeHHbIE TTPEICTABICHUS O bubmmoreka [JOK
MPOUCXOXKACHUH | dBoJroIK COJHIA 1 https://m.edsoo.ru/d09da494
3BE3. DTaIbl )KU3HU 3BE3]]

126 Tomt rarasoa, Gepnste topot» A Butmtorexa LIOK

- ep AbIp AP https://m.edsoo.ru/7cd10a0a
rajaKTHK

gy | S, Pemmpeme B BGaorss LOK

- cop https://m.edso0.ru/3dbdf0d2
B3pbIBA. PenmMKTOBOE M3ITyueHNE

128 Macmrabnas crpykTrypa Beenennoil. bubmmnoreka HOK

MeraranakTuka https://m.edsoo.ru/ce234633
i bubnuotexa [JOK

129 Hepeménnpie mpoGiieMbl acTpOHOMUU https://m.edsoo.ru/d37doffe
;I)mnqecxnn MIPaKTUKYM T10 TEME Bubmorexa IIOK

130 HccenegoBanne MarHUTHOTO TOJIS

HOCTOSIHHBIX MAarHuTOB"

https://m.edso0.ru/67361aef
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DuU3nYeCKU MPAKTUKYM 10 TEME

bu6nmoreka [IOK

131 "U3mepenue cuiibl Amrepa" https://m.edsoo.ru/fcae91e9
Pu3n4eCcKuil IPAKTUKYM 110 TEME

132 "UccnenoBaHue SBIEHUS https://m.edsoo.ru/c36658da
AJIIEKTPOMATHUTHON UHAYKITUN"

133 Pu3N4eCKU IPAKTUKYM 110 TEME Bu6muoteka [JOK
"HccnenoBanue SABJICHNS CAMOMHTyKIHH" https://m.edsoo.ru/b8fb6391
DuU3nYeCKui MPAKTUKYM 10 TEME

134 "N3mepenue neproaa cBOOOIHBIX Bbu6muoteka [JOK
KOJIcOAHHI HUTSHOTO U TPYKUHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"

135 ?ﬁsg:g;;(sﬂoi:ﬁlizzlillce};}sntloBT?;;mHHHOM bubmorexa [IOK

. https://m.edso0.ru/a28026hbd
MasiTHUKE
dusnueckuil NpakKTUKYM 10 TeMe

136 "HccnenoBaHue NepeMEHHOI0 TOKa Yepe3 Bbu6motreka [IOK
MOCJIEIOBATEILHO COSIUHEHHBIE https://m.edso0.ru/89dc2d90
KOHJIEHCATOp, KaTyLIKY U pe3uctop"”

137 ®uznyeckuil NPakTUKyM IO TeEME bubmmnoreka HOK
"3y4eHue napameTpoB 3ByKOBOM BOJHBI" https://m.edsoo.ru/b100661a

138 “lsepenme nosasaremn nperowrei ubmiorexa LIOK

2 https://m.edsoo.ru/42569eal
CTeKJIa
130 “liswepernne doryerors paccrona ubmiorexa LIOK
" https://m.edsoo.ru/b879fb3f
pacceuBaroIlnX JIMH3
o | St e o o Busorea 10K
’ " https://m.edsoo.ru/8b7ac737
UHTEepEPEHIIMH U TOJISIPU3AIMH CBETa
?nmqewnn MPAKTUKYM TI0 TeMe Bu6motexa LIOK
141 Omnpenenenye UMITyJbCa U SHEPTUN

PEIATUBUCTCKUX YaCTHUI] (1'[0

https://m.edso0.ru/63756¢47
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doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM 10J1e)"

O0001eHUE U CUCTEMATU3ALIUS 3HAHUI.

Pounpb dusuku u actpoHOMUM B

bub6nmoreka [IOK

142 3KOHOMI/I‘ICSKOI/I, TGXHOHE)I‘I/I‘-IGCKOI/I, hitps://m.edsoo.ru/adéddeed
COILIMAJILHOM 1 ATHYECKOM chepax
JIeATEIIbHOCTHU YECJIOBEKA
O0001IcHNE U CHCTEMATH3aLKs 3HAHHUI.
143 Poinb E-IMCCTO bu3ukn u aCT][-)IOHOMI/II/I B bubmmorexa LIOK
. . https://m.edsoo.ru/18f19f7c
COBPEMEHHOW Hay4YHOU KapTHHE MUpa
O00011IeHNEe U CHCTEMATH3aLKs 3HAHHUI.
Ponb pusndeckoii Teopun B
OPMHUPOBAHUH IIPEICTABICHUN O
144 $I/I§I/I‘ICI::JKOI71 KapTII?IHIé MHpa, MECTO bubmorexa [OK
. ’ https://m.edsoo.ru/e7d400f4
(bU3HYECKON KapTUHBI MUPa B 00IIEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEICTABICHUN O PUPOIC
145 O06o001IeHre U CUCTEMAaTH3alis 3HAHUM bubnuorexa [IOK
o TeMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
146 O00011eHNe U cCUCTEMAaTU3AIINS 3HAHUI bubmmoteka IIOK
o TeMe "Kunemaruka" https://m.edsoo.ru/4e31b507
147 O06o0meHre U cucTeMaTr3aIusa 3HaHUH bubnuoreka [{OK
no teme "/lunamuka" https://m.edsoo.ru/2dfbafcs
O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI bubmmoteka IIOK
148 " " )
no Teme "CTaTuka TBep0ro Teia https://m.edsoo.ru/3cca482e
O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
149 o Telt/lue "3aKOHBI coxpaHeHEﬂ B bubmorexa LOK
i https://m.edsoo.ru/32a4d1a0
MEXaHUKeE
O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH
150 1o TGII\J/I-IG "OCHOBBI MOJ'IGKYJ'ISII-IpHO- bubmmorexa HOK
N " https://m.edsoo.ru/ed440ca8
KMHETUYECKOU TeOpuu
151 O00011eHne 1 cucTEMaTU3AINS 3HAHWUI but6mmorexa [IOK
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o teMe "Tepmoaunamuka. TerioBsie
MaIIuHe!"

O0001IeHUE U CUCTEMATU3ALIUS 3HAHUM

https://m.edso0.ru/c63f7c10

152 o TeMe "ArperaTHble COCTOSHUS Bubmorexa HOK
p " https://m.edsoo.ru/1d36b5b1
BelecTsa. PazoBble NEPEXObI
153 O06o001IeHre U CUCTEeMaTH3aIis 3HAHUH bubnuorexa [JOK
o Teme "DieKTpryecKoe moJe” https://m.edsoo.ru/3bf0def9
154 | 5o sons "Hosommama smextosmecett BuGmiorera [[OK
ToK" p https://m.edsoo.ru/71453ee6
155 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN bu6nmorexa LIOK
1o Teme "Toku B pa3iu4HbIX cpenax” https://m.edso0.ru/3d40077a
156 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6nmorexa LIOK
o Teme "MarauTtHoe 1mose" https://m.edsoo.ru/3b4c06ae
157 | comrtrn anasat no see BuGnmorexa LIOK
" ! " https://m.edso00.ru/053e2248
DNEKTPOMArHUTHAS WHTYKITHSI
155 | cncamaiemmn ot no s BuGmorexa LIOK
" 1 " https://m.edsoo.ru/d6310bfd
MexaHnueckue KoJieOaHns
159 | cncoamiiemmn ot no s BuGmorexa LIOK
" " " https://m.edsoo.ru/5e2bb83d
DNEKTPOMArHUTHBIE KOJICOAHHSI
Peseprubiit ypok. O60011eHIE U
160 CHCTEMATHU3alNS 3HAHUH T10 TEME bubmuoreka [IOK
"MeXxaHUYECKHE U ITIEeKTPOMATHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
161 | oo o no s BuGanorexa LOK
" " 1 https://m.edsoo.ru/52ad1603
Onrtuka
162 PesepBublit ypok. O60011eHNE U bu6muoreka [IOK

cHCTeMaTHu3alus 3HaHul 110 TeMe

https://m.edsoo.ru/5beclc65
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"OcHoBrsl CTO"

PesepBHbIil ypok. O0001ICHNE U

163 CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe 1 bubmorexa LIOK
" H . " https://m.edsoo.ru/f7¢59d38
KopryckyisipHO-BOJTHOBOH JTyain3m
160 oncrevamann s o teve ) buGmiorexa IOK
N 1 i https://m.edso0.ru/1f511654
®dusuka aToma
PesepBHbIil ypok. O0001ICHHE U
165 CHCTeMaTHU3alus 3HaHUM 110 TEMe 1 bubnunorexa LIOK
"du3MKa aTOMHOT'O SIIpa U 3JEMEHTAPHBIX https://m.edsoo.ru/905c5ce0
qacrur”
166 e i 76 60 1 Bubmmorexa HOK
" ! " https://m.edsoo.ru/2bffb94c
DJeMeHTHI acTpO(YU3UKH
167 [ToaroToBka K KOHTPOJILHOM paboTe 1
168 [ToaroToBka K KOHTPOJIBHOM paboTe 1
16738- UTOI'OBAS KOHTPOJIBHAS PABOTA 2
OBIIEE KOJIMYECTBO YACOB I10 170 12

[NPOT'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOI IMPOI'PAMMBI10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMOHCTpHUpOBaTh Ha MPUMEpPax pPoJib U MeCTO (U3UKU B (HOPMHPOBAHUH
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

VY4uuThIBaTh TPAHMILBI NPUMEHEHUS HW3YYEHHBIX (HU3UUYECKUX MOJEIeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cUcTeEMa OTCUETa, aDCOJIFOTHO TBEPI0E
TEJI0, UJI€AVIbHBIN ra3; MOJEIHN CTPOEHUS I'a30B, KUJIKOCTEH U TBEPIBIX Tell,
TOYCYHBIN AJIEKTPUUYECKUH 3apsiji — IPH pelICHUH (PU3NIECKUX 3a/1a4

10.3

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLIECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KMHETUUYECKOM TEOpUH  CTPOEHUS
BEUIECTBA M JJIEKTPOJAWHAMUKHM: DPABHOMEPHOE U PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOEe JIBUXKEHHE, CBOOOAHOE TMaJeHHE TeJl, JABHKEHHE II0
OKPY)KHOCTH, HMHEpIHA, B3auMmojeiictBue Tten; auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE KUIKOCTEH M TBEPABIX TeN, U3MEHEHUE 00bEMa Tel
IpU HarpeBaHuM (OXJIAXAEHWH), TEIUIOBOE pPAaBHOBECHE, HCHApEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KPUCTAJUIN3aLUs, KUIIEHHE, BIAXKHOCTh BO3/lyXa,
NOBBILICHHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEX]y napaMeTpaMH COCTOSTHHSI ra3a B HU30IPOLECcCax; 3JEKTpU3aLus Ted,
B3aUMOJICVICTBUE 3apsJI0B

10.4

OnucelBaTh MEXaHUYECKOE JBUKEHHUE, UCIONb3Ysl (U3NUYECKUE BEITUUYHUHBIL:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KUHETHYEeCKas DSHEpPrus, IOTECHIUMAIbHAs JHEPIusi,
MexaHu4deckass paboTa, MeXaHW4YecKas MOUIHOCTb, IpU  ONHCAHUHU
MPAaBWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCMOJIb3YEMbIX BEIMYUH, HUX
0003HaueHUsI M E€AMHUIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(U3HYECKYIO BEIMYMHY C APYTUMU BEIUYUHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€I W TEIUIOBBIC SIBIICHUS,
UCTIONB3YS (hM3MUECKHE BEMYHMHBL: JaBJICHUE ra3a, TeMmrepaTrypa, CpeaHss
KHHETHYeCKast SHEPTHUsI Xa0THYECKOTO JIBI>KECHUSI MOJIEKYII,
CpPEIHEKBaJIpaTU4YHAasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISI »HEprus, pabora raza, KOIP(GUIMEHT IOJIE3HOTO JACUCTBUS
TEIUIOBOTO JBUTATENsl; MPU OMKMCAHUU MPABUIBHO TPAKTOBATh (M3MUYECKUN
CMBICJI MCIIOJIb3YeMbIX BEJIMYWH, UX OOO3HAYCHHS W €IWHUIIBI, HaXOJUTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3UYECKYI0 BEIMYUHY C JIPYTHMH
BEITUYMHAM

10.6

OmnunceiBaTh  W3y4YEHHBIE  JJIEKTPUYECKHE  CBOMCTBA  BEUIECTBA U
AIIEKTPUUYECKHUE SIBIEHUS (TIPOLECCHI), UCHOb3YsI (PU3NUYECKUE BEIUYHHBI:
JJIEKTPUYECKUNA 3apsAll, DSJEKTPUYECKOE TI0Jie, HaNpsHKEHHOCTh OIS,
MIOTEHIUAJ, PA3HOCTH ITIOTEHIUAJIOB; IIPY ONKMCAHUU IIPAaBUIBHO TPAKTOBAThH
(bu3nYeCKui CMBICIT UCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBI;
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (U3NYECKYIO BEIMYHHY C
JPYTUMU BEJTMYUHAMU

10.7

AHAJIN3UPOBATH (1)I/IBI/I‘IeCKI/Ie IMMPOLCCChI U ABJICHUA, HUCITOJIB3Ys (bl/ISPI‘-IeCKI/Ie




3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoOro TsroteHus, |, Il u Il 3axonbI
HrroToHa, 3aKOH COXpaHEHUS MEXaHUYECKOW IYHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCA, TPUHIUI  CYNEPIO3UIIMU  CHUJI, TPHUHIMI  pPaBHOIPABUS
MHEPLHAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO
CTPOCHHMsI BEILECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEAHEH KHHETUYECKOU
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJIEKYJI C aOCONIOTHOW TeMIepaTypow,
MEPBbI 3aKOH TEPMOJIWHAMHMKH; 3aKOH COXPAHCHHs SJIECKTPUUYECKOTO
3apsiga, 3akoH KyroHa; mpu 3TOM pa3iaudarh CIOBECHYIO (DOpPMYIHPOBKY
3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKECHHE U YCJIOBUS (TpaHHUIIBI, 00IaCTH)
HpI/IMeHI/IMOCTI/I

10.8

OOBSICHATH OCHOBHBIE [PUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iauuyaTb  YCIOBUS HMX  0€3011acHOro
MICII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

Brimonaare OKCIICPUMCHTBI II0 HCCICAOBAHHIO (1)I/IBI/I‘I€CKI/IX SIBJICHUU U
IPOIIECCOB C UCIIOJIB30BAHUEM TPSMBIX H KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
dbopmynupoBars npobiemy (3a7ady) U THUIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
COOMpaTh YCTAHOBKY M3 NPEIJIOKEHHOTO 000pYyIOBaHUS, TIPOBOJUTH OIBIT
1 GOPMYIHPOBATH BHIBOJIBI

10.10

OcyiecTBiIsITh MpsIMbIE M KOCBEHHBIE HM3MEpPEHHUS (PU3NYECKUX BEIMYUH;
OpU 3TOM BBIOMpATh ONTUMAJIBHBIA CIOCOO0 M3MEPEHHS U MCIIOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKHU NOTPEIIHOCTEN U3MEPEHHUI

10.11

HccnenoBaTh  3aBHCHUMOCTH  MEXIY (U3WYECKMMU  BEIMYMHAMU  C
WCIIOJb30BAHUEM IMPSAMBIX HM3MEPEHUH; MPU ITOM KOHCTPYUPOBATH
YCTAHOBKY,  (UKCHUPOBATH  PE3YyNbTaThl  IOJYYCHHOW  3aBHCHMOCTH
busznyecKkux BEIWYUH B BUAEC TAaONHIl U TpaUKOB, AENaTh BBIBOIBI IO
pe3yabpTaTaM UCCIET0BAHNS

10.12

Cobmronats mpaBuia 0€301MacHOTO TPy MPH MPOBEIACHUN UCCIICAOBAHHHA B
paMkKax  y4eOHOro  S3KCIEpHUMEHTa, y4eOHO-MCCIIEeOBAaTENbCKONM U
MIPOEKTHOM AESITETbHOCTH C MCIOIb30BAaHUEM M3MEPUTEIbHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYIOBAHMS

10.13

Pemare pacuérHpie 3amauu Cc SBHO 3aJaHHONW (pU3MYECKOW MOJENbIo,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M MPUHITUIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4¥l BBIOUpaTh (PU3NYECKYIO MOJEINb, BBIACTATh (PU3UUECKHE BEIUYUHBI
u GopMysbl, HEOOXOAWMBIE ISl €€ pEIIeHHs, MPOBOAUTH PACUEThl H
OIICHMBATh PEAIbHOCTh MOJIYYCHHOTO 3HAYeHHS (PU3NUECKON BETHMUHHBI

10.14

Pemars Ka4eCTBEHHbIE 3a7a4H: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUMUBYIO IIEMOYKY PACCYXKICHHUN C OMNOpOM Ha H3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PU3UYECKHE SIBICHUS

10.15

Hcnonb3oBaTh  HpU  pelIeHuH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(GOPMALlMOHHBIE  TEXHOJOTHMHM  JUIi  TOWUCKA, CTPYKTYpPHpPOBaHUS,
UHTEpHpeTallid ¥ TpeJICTaBleHUs Y4eOHOH M  HayYyHO-TOMYJISIPHOMN
uH(pOpMallMK, TOIYYEHHONH W3 pa3jIMYHbIX HCTOYHHMKOB; KPUTUYECKH
aHAJIM3UPOBAThH MOJy4aeMyro HH(OpMaIUio

10.16

[TpuBOANTE IPUMEPHI BKJIaZIa POCCUHCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TPOIECCOB OKPYXKAIOIIET0O MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb30BaTh TEOpETUUECKUE 3HAHUS MO (PU3MKE B MOBCETHEBHON KU3HU
Juist  obecrieyeHus 0€30MaCHOCTM MpU  oOpallleHuu ¢ npudbopamMu U




TEXHUYECKUMU YCTPOMCTBAMHU, Ui COXPAHEHHS 370POBbS M COOJIIO/IEHUS
HOPM 3KOJIOTMUECKOTO MOBEJICHUSI B OKPYXaIOLEh cpejie

10.18

PabGorare B rpymme C BBIIOJHEHUEM pa3INYHbIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO PACHPEACISATh OOS3aHHOCTU U
IJIaHUPOBATh JACATCIBHOCTb B HCCTAHAAPTHBLIX CHUTYyallUdX, aJACKBATHO
OLICHUBATh BKJAQJ KAKIOTO W3 YYaCTHUKOB TPYIIBI B PEIICHHE
paccMaTpuBaeMoid MPOOIEMbI

11 KJIACC

Kon
NPoBEPsIEMOro
pe3yJbTara

111

11.2

11.3

11.4

11.5

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJIOTUH, B NPAKTHYECKOM IEATENBHOCTH JIOJEH, LEIOCTHOCTh U
€IMHCTBO (PM3NIECKON KapTHHBI MUpa

Y4uThIBaTh TpaHUIBl NPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEYHBIN DJIEKTPUYECKUM 3apsf, sANEpHas MOJEIb aToMa, HYKJIOHHas
MO/I€Ib ATOMHOTO sJIpa MPHU pEeLIeHUH (PU3NUECKUX 3a]ad

Pacno3naBate ¢u3nveckue sSBiIeHUs (TIPOLECCH) U OOBSICHITD UX Ha OCHOBE
3aKOHOB  IEKTPOJMHAMUKUH M KBAaHTOBOW (DU3UKU: DIIEKTpUYECKas
IIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJICIICTBHE MarHUTOB, 3JIEKTPOMAarHUTHAsE UHAYKLUS, 1eHCTBHE
MarHUTHOTO IIOJI1 Ha MPOBOJHUK C TOKOM M JBIXKYILUHCA 3apaf,
3JIEKTPOMAarHUTHbIE KoJIeOaHus u BOJIHBI, IpsSMOJIMHEHHOe
pacnpocTpaHEHUE CBETa, OTpaXXeHHe, IMpeJIoMIIeHHe, HWHTephepeHIus,
JUdpakuus U MOJIpU3allus CBETa, AUCHEPCUs CBETa, (POTOINEKTPUUECKUI
abdext (pororddexT), cBeTOBOE AaBiIeHUE, BOSHUKHOBEHHE JTMHEHYATOTrO
CIEKTpa  aromMa  BOJOpPOJA,  €CTECTBEHHAas U HCKYCCTBEHHas
PaAMOaKTUBHOCTh

OnuceiBaTh M3Y4YEHHbIE CBOMCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE, JJIEKTPHUECKYI0 MPOBOJUMOCTh pPa3IMYHBIX Cpel) H
AIIEKTPOMAarHUTHBIE  SBJIEHUS  (IIPOLECCHI), HCHOJIB3Ys  (U3NUYECKUe
BEJIMYMHBL: AJIEKTPUUECKHUH 3apsi]l, CHJIa TOKa, SJEKTPUUYECKOe HalpsHKeHue,
ANEKTPUYECKOE COMPOTUBIIEHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKa, WMHIYKIMS MarHUTHOTO Tmojs, cuia Awmnepa, cwia JlopeHua,
WHIYKTHBHOCTH KATYIIKH, SHEPTHS SJEKTPUIECKOTO M MarHUTHOTO TIOJEH,
HEepuoJl U 4acToTa KojieOaHWH B KoyieOaTelNbHOM KOHTYpE, 3apsa M cuja
TOKa B TIpOIECCe TapMOHMYECKHX JJIEKTPOMAarHUTHBIX KOJEeOaHUH,
¢okycHOe paccTOsIHM€ M ONTHYECKas CHja JIMH3BI; TPH OMHCAHUH
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEeMbIX BEJIWYHH, WX
0003HAUEHHsI W EIUHMIIbI; YKa3bIBaTh (POPMYJIbl, CBS3BIBAIOILINE JAHHYIO
(U3NIECKYIO BETMUNHY C IPYTHMHU BETMIHHAMHI

OnuceiBaTh HU3YUCHHBIC KBAHTOBBIC ABJICHHUA W MPOUCCCHI, HUCIOJIb3Yys
(1)I/ISI/I'—IeCKI/Ie BCJIIMYHHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
U YaCcTOoTa CBCTA, SHCPTHUA U HMITYJIBC (1)0TOHa, nepuoa 1moJtrypacrana,
OHCPIrusaA CBA3HM ATOMHBIX SAJCP, MPHU OMNMHMCAHWH IPABUJIBHO TPAKTOBATH




(Gu3n4ecKnil CMBICI MCNOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €AUHULIBI;
yKa3bpIBaTh (HDOPMYIIbI, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO0 BEIMUYUHY C
JPYTUMH BEJITMUYMHAMM, BBIYUCIATh 3HaUCHHE (PU3NYECKOI BETMUNHBI

11.6

AHann3upoBath (U3NYECKHE IPOLECCH] U SABICHUS, UCIIOIb3Ys (pru3nueckue
3aKOHBI W NPUHOMNBL 3akoH OMa, 3aKOHBI IOCIIEAOBATENBHOIO U
HapajjIeIbHOTO COEAMHEHUs NTPOBOJHUKOB, 3aKoH Jlkoynsa — JIeHua, 3akoH
AIIEKTPOMArHUTHON WHAYKIUH, 3aKOH MPSIMOJIMHEHHOTO pacripoCTpaHeHHs
CBETa, 3aKOHbl OTPA)KEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YpaBHEHUE
OnnmreitHa ans  QoTorddexra, 3aKOH COXpAaHEHHS DJHEPruH, 3aKOH
COXpPaHEHMsI UMITYJIbCa, 3aKOH COXPAHEHUs 3JIEKTPUYECKOIo 3apsjaa, 3aKOH
COXPaHEHMsI MAacCOBOIO 4HCla, MOCTYJNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacriaza; mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE  BBIpAXEHHME M ycioBMsl  (TpaHMLbI,  oOnacTu)
IPUMEHUMOCTH

11.7

11.8

OnpenensaTb HampaBieHHE BEKTOpa HHIAYKIUM MAarHUTHOTO  IOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl Jlopenia

Crpoutpb U omnuceiBaTh H300pakeHHE, CO37aBAaEMOE IIJIOCKHM 3€pKajoM,
TOHKOM JIMH301

11.9

11.10

11.11

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU U
IPOIIECCOB C UCIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPCHHI; IPU ITOM
dbopMynupoBath npodiemy (3aady) U TUIOTE3y Y4eOHOro 3KCIICPUMEHTA,
COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYIOBaHUs, TIPOBOJUTH OIBIT
U GOPMYIIMPOBATH BHIBOJIBI

OcyiecTBiIsITh MpsIMbIE M KOCBEHHBIE HM3MEpPEHHUS (PU3NYECKUX BEIMYUH;
OpU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCO0 M3MEpPEHHs U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCHMOCTH  (U3WYECKUX BEIHMYMH C HCIOJIH30BAHUEM
OpSMBIX U3MEPEHUH; MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBAThH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BHJE
TabJIMI U TpaUKOB, A€TaTh BBIBOABI [0 pe3yJbTaTaM HCCieI0BaHUs

11.12

11.13

11.14

Cobmronats npaBuia 6€30MacHOrO TPYAa MPH MPOBEICHUN UCCIIE0BAaHHM B
paMKax  y4eOHOro  JKCIEpUMEHTa,  Y4eOHO-HCCIEAOBATEIbCKOM U
HPOEKTHOHN AEATENbHOCTU C UCIOIb30BAaHUEM M3MEPUTENIbHBIX YCTPONCTB U
1a00paTopHOro 00OpyI0BaHUs

Pemate pacu€THble 3amauM C SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCIOBHUS
3aga4dn BBI6I/IpaTB (1)I/I3I/I'-IGCKYIO MOJICJIb, BBIACIIATH (1)I/ISI/I‘~IGCKI/I€ BCJINYUHBI
U Qopmynbl, HEOOXOAWMBIE sl €€ pelieHHs, MPOBOAUTH pPAacuéThl U
OIICHUBATH PEATHLHOCTh MOJTYUYEHHOTO 3HAYCHUS (PU3MUECKOM BEIIMUHNHBI
Pemate KauyeCTBECHHEIE 3aJ1a4u: BBICTPAUBaTh JIOTHYECKH
HETPOTUBOPEUUBYIO IIEMOYKY PACCYXKIECHHM C OMNOpOM Ha H3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS

11.15

Hcnonp3oBaTh  MpH  pemIeHWH  y4yeOHBIX  3aJad  COBPEMEHHbIE
MH(GOPMALlMOHHBIE  TEXHOJOTMHM Ui  TOUCKA, CTPYKTYpPHpPOBaHUS,
UHTEpHpeTallid ¥ TpeJICTaBleHUs Y4eOHOH M  HayYyHO-TOMYJISIPHOMN
uH(pOpMallMK, TOJTYYEHHOH M3 pa3IUYHbIX HCTOYHHKOB; KPUTHUECKU
aHaAJIM3UPOBATh MOJy4aeMyro HH(OpMaIuio

11.16

0OBACHATH IIPUHOUIIBI JefCTBUS MalinH, HpI/I60pOB N TCXHHUYCCKUX



YCTPOWCTB; pa3auvaTh YyCIOBUS UX OE30MacCHOTO HWCIOJIL30BAaHUS B
OBCEIHEBHOMN XU3HU

11.17

11.18

[IpuBoAMTH MpUMEPHI BKJIaJa POCCUHCKUX U 3apyOSKHBIX yUEHBIX-(DU3HKOB
B Da3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb3oBaTh TeOpeTUYeCKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON KU3HU
s obOecrieueHrss O€30MACHOCTH TpH  OOpallleHHH ¢ TNpUOOpaMHu M
TEXHUYECKUMHU YCTPOMCTBAMH, IJII COXPAHEHHS 370POBBS M COOIIIOJICHUS
HOPM JKOJIOTHYECKOTO TIOBE/ICHUS B OKPYKAIOIILH cpele

11.19

PaGoraTte B rpymnme C BBIIOJHEHHEM pA3IUYHBIX COLIMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy IPYIIIbI, PALMOHATIBHO PACHPEACIATh 00I3aHHOCTU U
IJIAHUPOBATh JIEATENIbHOCTh B HECTAHIAPTHBIX CHUTYalMsSX, aJCKBaTHO
OLICHUBATh BKJAJ Ka&XJIOrO0 U3 YYAaCTHUKOB TIpYyIIbl B peUICHUE
paccMaTpuBaeMoii MpoOIeMbl



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Koxa
pasneia

Kon

NpOBePAEMOro

IJIECMCECHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

D

N31UKA U METOJIbl HAYYHOI'O IIO3HAHUW A

1.1

1.2

®usuka — Hayka o mpupoiae. Hayunble MeTOAbl MO3HAHMS
OKpykawluero Mupa. Ponb sKkcnepuMeHTa W TEOpUHu B
MPOIIECCE MMO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (PU3HKE

MogenupoBanue (HpU3NIECKHX SIBICHUH U mporieccoB. HayuHbie
runore3bl.  Puznueckue 3akOHBl W Teopud. ['paHHLEI
IIPUMEHUMOCTHU ¢bu3nuecKux 3aKOHOB. ITpuHuun
coorBercTBUs. Posnb u Mecto ¢u3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KAPTHUHBI MHpA, B IPAKTHYECKOMN
JESTEIIBHOCTH JIIOJEH

MEXAHHWKA

KMHEMATHKA

2.1.1

Mexanudeckoe aBmkeHne. OTHOCUTEILHOCTh MEXaHUUECKOTO
nerxeHus. Cucrema otcuéra. TpaekTopust

2.1

2.1.2

2.1.3

2.14

2.15

[Tepemernienre, CKOpocTb (CpeHssl CKOPOCTb, MIHOBEHHas
CKOPOCTh) U YCKOPEHHUE MaTepualbHON TOYKHU, UX MIPOEKIIMU Ha
ocu cucTeMbl KoopauHaTr. CllO)KeHHE MEepeMEIlEeHuN WU
CJIO’KEHHE CKOPOCTEMN

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOIUHENHOE IBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHMS,
IyTH U TIEpEMEIICHHs] MaTepHaIbHOM TOUYKH OT BPEMEHU
CBoOomHOe majieHue. Y CKopeHue CBOOOIHOTO A CHUS
KpuBonuueiiHoe  aBwkeHue.  PaBHOMEpHOE  JIBH)KEHHE
MaTepUaIbHOW TOYKH IO OKPYKHOCTH. YTJOBas CKOpPOCTb,
JIMHENHas CKOPOCTb. ITepuon u 4acToTa.
L{eHTpOCTPEMHUTEIILHOE YCKOPEHUE

2.1.6

2.1.7

Texuuueckue yCTpOﬁCTBaZ CIIMAOMCTpP, ABUKCHUC CHApPAIOB,
LCIMHBIC U PEMECHHBIC IIEPCaAAYN

[TpakTuyeckue paboThl. M3MepeHHMEe MIHOBEHHOH CKOPOCTH.
HccenenoBanue COOTHOLIEHUS MEXAY IYTSAMH, NMPONHIECHHBIMHU
TEJIOM 3a IOCIEAOBATEIIbHBIE PABHBIC IPOMEXYTKU BPEMEHU
IIPU PABHOYCKOPEHHOM JIBM)KEHMHM C HAYaJbHOM CKOPOCTHIO,
paBHOM Hymo. 3ydeHue pBUKEHUs IIapUKa B BA3KOHU
KUAKOCTU.  V3yueHue  nBWXKEHUS  Tena, OpOLIEHHOIO
TOPU3OHTAIILHO

JTMHAMUKA

2.2

2.2.1

2.2.2
2.2.3

[Ipuaiun  otHocutenbHOCTH  l'ammies.  IlepBwlii  3aKOH
HeroTona. IHepunanpHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHiun cynepno3uiuuu cuil
Bropoii 3akoH HproToOHa Juisi MaTepHaJIbHOW TOYKH B




2.3

uHepimanpHoii cucteme otcuéra (MCO). Tperuit 3akoH
Hrrotona AJId MaTCPUAJIbHBIX TOYCK

2.24

3akoH BceMupHoro TaroreHus. Cuwia Tspkectu. IlepBas
KOCMHYecKasl CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TPEHHUS CKOJBXKEHUS U
cuna TpeHuss mnokos. Koadpduumment rtpenmsa. Cuna
COIMPOTUBIICHUS IPU JBMKCHUHU TeJa B HKUJAKOCTH WU ra3e

2.2.7

2.2.8

2.2.9

[TocTtynaTenpHOE M BpallaTeNbHOE JABHXKEHHE aOCOIIOTHO
TBEPIOTO TENIA

MOMEHT cuiIbl OTHOCUTEIBHO OCU BpaiieHud. Ilnedo cuiel.
VYcnosus paBHoBecust TBEpaoro tena B MCO

Texnuueckue YCTPOMCTBA: MOJIIUITHUAKY, JBUKCHUE
VCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

23.1

[TpakTueckue paboTel. M3yueHue pABMKeHHS Opycka IO
HAKJIOHHOM TUIOCKOCTH TOJi JEHCTBUEM HECKOJBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHHKAIOIINX B
neopMUPYEMOl  TIpY)KMHE W PE3WHOBOM  oOpasime, OT
BEeIMYMHBI uX jAeopmanuu. MccnemoBanue — yciaoBHiA
paBHOBeCHUsI TBEPJIOTO TeIa, UMEIOIIETO OCh BPAILICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynsc MaTepHanbHOM TOYKHM, CHCTEMBI MaTEPHAIBHBIX
TOYeK. IMITyJIbC CHIIBI U U3MEHEHHUE UMITYJIbCa TEJIA

2.3.2
2.3.3
2.34

2.3.5

3akoH coxpaHenus umiyibsca B UCO. PeaktuBHOE IBUKEHUE
Pabora cuiibl
MOUIHOCTD CHJIBI

Kunernueckass dHeprus MarepualbHOM TOUYKH. Teopemao
KMHETUYECKOM YHEPrUu

2.3.6

IlorenuumanpHas sHeprus. lloTeHuManbHAass SHEPIUs YHIPYro
nedopMUpoBaHHON NpyxuHBL. [loTeHIManbHas SHEprus Tena
BOJIN3M IOBEPXHOCTH 3eMJITU

2.3.7

HOTeHI_II/IaJ'IBHLIC N HCIIOTCHIHUAJIbHBIC CHIIBI. CBs3b pa6OTLI
HECMOTCHIHUAJIBHBIX CUJI C UBMCHCHHEM MEXaHUUYEeCKOMN SHEPrun
CHCTEMBI TeN. 3aKOH COXPAHCHUA MEXaHU4YEeCKOMH OHCPIun

2.3.8
2.3.9

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

TexHUYecKne yCTpOWCTBA: ABMKEHHE PAKET, BOJOMET, KOMED,
MPY>KUHHBIN [THUCTOJIET

[TpakTuyeckue pabotrel. M3yueHue cBA3M CKOPOCTEH Tell Hpu

2.3.10 Heynpyrom yaape. McciemoBaHue cBsi3n paOOTBI CHIIBI C

H3MEHEHHEM MEXaHHMISCKOM OHCPTHHU TCJIa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

3.11

3.12

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOH TEOPHH.
bpoynoBckoe nemxenue. Auddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BELLIECTBA

Mopaenu CcTpoeHusi Ta3oB, JKHJIKOCTEH W TBEPIBIX TeI U




00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJIEIEH

Macca wmonekyn. KommuectBo BemectBa. I[loctosiHHas

3.1.3
ABoraapo

314 TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana
temriepatyp Llenbcus

315 Monens HJIeaIbHOIO Tasa. OcHoBHOE ypaBHEHHUE
MOJICKYJISIPHO-KUHETHUECKON TEOPHH UCATLHOTO rasa
AOcomoTHas Temmeparypa Kak mMepa CpelHed KHHETUYECKOM

3.1.6 SHEPTUM TEIJIOBOTO  JBIWKEGHMs vactull raza. [llkama
temnepatyp KenbBuna

3.1.7 VYpasuenue Kianeiipona — Menneneena. 3akoH JlanbroHa
l'azoBbie 3akoHBI. M3omporiecchl B HII€aIbHOM Ta3ze ¢

3.1.8 MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpMa, H30XO0pa,
n3zobapa

3.1.9 TexHU4YeCKHEe YCTPONCTBA: TEPMOMETP, OapoMeTp
[IpakTnueckue paboTel. I3mepeHue wmacchl BO3AyXa B

3.1.10 KIIACCHOW KoMHaTe. lcciemoBaHue 3aBUCHUMOCTH  MEXITY
rapamMeTpaMH COCTOSHUS Pa3peKEeHHOTO Ta3a

OCHOBBI TEPMO/JUHAMUKN

321 TepMmonuHamuyeckass  CUCTEMa. BHyTpennsas  sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U CITOCOOBI €€ N3MECHECHHS

329 KonuuectBo Temnorsl u  pabota. BHyTpeHHss sHeprus
OJHOATOMHOI'0 MJI€AJILHOTO r'a3a
Bunger  Temomepemadu:  TEIIONPOBOJHOCTh,  KOHBEKIIHS,

3.2.3 n3nyyeHue. TemIoéMKOCTh Tena. YJenbHas TEIUIOEMKOCTh
BemiecTBa. Pacu€r komuvecTBa TEIUIOTHI IIPH TEILIONEpe1ade
[TepBblii 3aK0H TepMoIuHAMUKU. [I[puMeHeHre mepBOro 3aKoHa

3.2.4 TEPMOJMHAMUKH K M30IpoIIeccaMm. I'padmueckas

3.2 WHTEpIpeTamus padoThl ra3a

TeroBble MamuHbl. [I[pyHUIKNBI AEACTBHUS TETUIOBBIX MAllWH.

325 [IpeoOpazoBanus  SHEprMM B  TEIUIOBBIX  MalllMHAaX.
Koaddumnument nonesnoro nevicreus (nanee — KIIJI) temmooit
mMamuHbl. [k Kapao u ero KIT/]
Bropoii 3akoH TepmonuHamMuku. HeoOpaTUMOCTh MPOIIECCOB B

3.2.6 npupojie. TermoBble IBUraTeau. DKOJOTUYECKHUE MPOOTIEMBI
TEIUIOHEPTETHKHU

397 TexHUYECKHEe YCTPOMCTBA: JIBUTATENIb BHYTPCHHETO CTOPAHUS,

o OBITOBOM XOJOJMIBHUK, KOHIUITHOHED

3.2.8 [TpakTuyeckue paboTel. M3mepenue yenbHO# TermoéMKOCTH

AT'PEI'ATHBIE COCTOSAHUSA BEILIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpa3oBanue u KoHAeHcanus. lcmapeHue W KUIICHHE.

3.3.1 VnenbHas TEIIoTa nmapooOpa3oBaHusl. 3aBHCHUMOCTH

33 TEMIEPATYpPhl KUTICHUS OT JaBICHUS
' 332 AOcomoTHasT U OTHOCUTENbHAas  BJIAKHOCTh  BO3AyXa.

Haceiennsiit nap

333 TBépmoe Tteno. Kpucramnuueckne u amopdHble Tena.

AHU30TpONUsl CBOWCTB KpHCTaLIOB. JKuakue KpHUCTalIbl.




CoBpeMEHHbIE MaTEPHUAIbI

[InaBnenue u KpucTaljin3danus. yI[CJ'IBHaﬂ TCIIJIOTA ITJIaBJICHUA.

3.34 CyO6numarnus
3.35 YpaBHeHUE TEIIOBOrO OaaHca
TexHudyeckue  yCTpPOMCTBA: TUTPOMETP U IICUXPOMETP,
336 KaJIOpUMETpP,  TEXHOJIOTUU  TOJY4YeHHs]  COBPEMEHHBIX
MaTepuaioB, B  TOM  4YHCIE  HAHOMATE€pPHAJOB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. Mi3aMepeHue BIaXHOCTH BO3yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpuzanus Tel. DJeKTpuueckui 3apsia. [IBa Buga
AIIEKTPUYECKUX 3apsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TTOTYITPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
41.4 B3aumopgeiictBue 3apsaoB. 3akon Kynona
DnexTpudeckoe mose. Hanpspk€HHOCTD AIIEKTPUYECKOTO TIOJIS.
4.1.5 [TpuHun CYIIEPIO3UIIIH. JIuaun HaIPSHKEHHOCTH
AIIEKTPHUYECKOTO TIOTIS
41 4116 PaGota cun anexrpocraruueckoro nois. [lorenuuan. Paznocts
MOTEHIINAJIOB
417 [TpoBOAHUMKU U AMDICKTPUKH B MOCTOSHHOM JIIEKTPUYECKOM
noje. JuanekTpudecKkasi IpOHUIIAeMOCTh
418 OnektpoéMkocTb. KonpeHncarop. DIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCAaTOpa. DHEprus 3apsHKEeHHOT0 KOHIEHcaTopa
TexHUYeCKHE  yCTPOWCTBA:  ANEKTPOCKOM,  DIEKTPOMETD,
4.1.9 AIIEKTPOCTATUUECKAs 3alllUTa, 3a3€MJICHHE JJIEKTPONPHOOPOB,
KOH/JIEHCATOp, KCEPOKC, CTPYHUHBIN ITPUHTED
4110 [IpakTnueckue  paborel.  M3mMepeHune  3IEKTPOEMKOCTH
KOHJIEHCaTopa
ITOCTOSHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYcaoBUs CyliecTBOBAHUSI TOCTOSTHHOTO 3JIEKTPUUYECKOTO TOKA.
Ucrounnku Toka. Cuina Toka. [locTosHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma i1 yyacTka Lenu
423 DJEeKTpUYECKOe COMPOTUBIICHUE. YAETbHOE CONPOTHUBIICHHE
BeIlIleCTBa
424 [TocnenoBarenbHOE, MapaielbHOE, CMEIIAaHHOE COSAHMHEHHE
49 MIPOBOIHHKOB
4.2.5 PaboTa snekrpuueckoro Toka. 3akon Jxoyns — Jlenna
4.2.6 MOIIHOCTB JAEKTPUUYECKOTO TOKA
anekTponBkymmas cuina (manee — OJIC) U BHyTpeHHee
4.2.7 CONPOTUBIICHHE HMCTOYHMKA TOKa. 3akoH Owma Uil TOJIHOM
(3amMKHYTOI) 2nekTpuueckoi nemu. KopoTkoe 3amMbIkaHme
DneKTpoHHAas MPOBOANMOCTH TBEPABIX METaJIJIOB.
4.2.8 3aBUCHMOCTh COTPOTUBIICHUS METAJUIOB OT TEMIIepaTyphl.

CBepXnpoBOAUMOCTb



OJeKTpUYecKuid TOK B BakyyMe. CBOIMCTBa 3JIEKTPOHHBIX

4.2.9
My4KOB
[TonynpoBonuuku. CoOCTBEHHAs U IPUMECHAs MTPOBOJUMOCTh
4.2.10 MTOJTYITPOBOTHUKOB. CgoiicTBa p-n nepexoa.
[TomynpoBOTHUKOBBIE TPHUOOPHI
4211 ONEeKTpUYECKU TOK B D3JIEKTPOJIUTAaX. OJIEKTPOIUTHYECKAs
o JIUCCOIUAITUS. DIICKTPOIIHN3
OneKkTpuueckuii TOK B razax. (CaMmoOCTOATENbHBIM WU
4.2.12 HECaMOCTOSITENIbHBIN paspsa. Pa3znuunbie THUIIBI
CaMOCTOSITeNIbHOTO pa3psnaa. Monnus. [1nazma
TexHuyeckue ycTpoWcTBa: aMmIepMeTp, BOJIBTMETP, PEOCTart,
UCTOYHHKA  TOKa,  DJIEKTpOHArpeBaTelbHbIE  MPHOOPHI,
4.2.13 ANIEKTPOOCBETUTEIILHBIE TPHOOPHI, TEPMOMETP CONPOTHUBIICHHUSI,
BaKyyMHBIH  JHOJ, TEPMHCTOPBI ¥  (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH JTMOJI, TaJlbBAaHUKA
[IpakTuueckue paboThl. M3ydeHue CMENIaHHOTO COEIUHEHHS
PE3UCTOPOB.
4.2.14
N3mepenne DJIC wucTtouHnka TOKa M €ro BHYTPEHHETO
conpotusiieHus. Habmoaenue snexTpoimnsza
11 KUIIACC
Kon Kon
NpoBepsieMoro IIpoBepsiemble 3JIeMeHTHI COAEPKAHUSA
pa3jiena
3JieMeHTa
4 OJIEKTPOIMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHA A MHAYKIWUA
431 [TocrossHHbie ~ MarHuTBHL.  B3auMoaelcTBUE  MOCTOSIHHBIX
o MAarHuTOB
MaruutHoe mosie. Bexktop MarHUTHOM WMHAYKUMH. [IpuHumn
4.3.2 cynepno3unuu. Jluaum marauTHON MHAYKIMU. KapTuHa nuHui
MAarHUTHOM MHAYKIIMH MOJIsl TOCTOSIHHBIX MarHUTOB
MarnuTtHoe 1noJie MPOBOJAHUKA ¢ TOKOM. KapTuHa nuMHUN momis
433 JUIMHHOTO TPSMOI0 MPOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
e IIPOBOAHMKA, KaTymkud ¢  TokoM. OmbeiT  Opcrena.
B3anMozeiicTBre NPOBOJTHUKOB C TOKOM
4.3 4.3.4 Cwita Amriepa, €€ MOJIyJIb M HallPaBJICHHE
Cuna Jlopenma, e€ Moaynbp W HampaBieHue. JIBuxeHue
4.3.5 3apsKEHHON 4acTHUIlbl B OIHOPOJHOM MarHUTHOM moiie. PaboTa
cuiiel JIopeHia
4.3.6 SIBIIeHME AIEKTPOMArHUTHON MHIYKIIUN
4.3.7 IToTOK BEKTOpa MarHUTHOW MHJIYKIIUH
4.3.8 OJIC nHayKIMu. 3aKOH 3JEKTPOMArHUTHONW HHAYKInK Dapagest
BuxpeBoe snektpuyeckoe mose. IJC  uHAYKIMH B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IIOCTYNATEIbHO B OJHOPOJHOM
MarHUTHOM I0JI€
4.3.10 ITpaBumno Jlenma




4311

NHIYyKTUBHOCTb. SIBnenue CaMOWHIYKIIUH. OJIC
CaMOUHIYKIIUU

4.3.12

3H€pI‘ W MAroHuTHOT'O ITOJISI KaTyIIKW C TOKOM

4.3.13

DJIEKTPOMArHuTHOE TOJIe

4.3.14

TexHuueckue YCTPOMCTBA: IIOCTOSTHHBIE MAarHuTBhl,
AIIEKTPOMArHHUTHI, 3JIEKTPOJIBUraTeNb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHULI, MHIYKIMOHHAS M1€Yb

4.3.15

[TpakTuyeckue paboTbl. M3ydeHne MarHUTHOTO TOJIS KaTYIIKH
¢ TokoM. MccienoBanue AEWCTBHsS IOCTOSSHHOIO MarHuWTa Ha
paMKy ¢ TOKOM. HccienoBaHue sIBICHHUS 3JIEKTPOMArHUTHOM
WHIYKIHH

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHIMA

5.1.1

Komnebarenpuas CUCTEMA. CBo0OoaHbBIE Ko1€e0aHusl.
I'apmonnueckue kosiebanus. Ilepuon, yactora, amMIuTyaa u
¢aza koyieOaHUi

5.1.2

IIpyXuHHBIA MasTHUK. MaTeMaTu4eCcKuil MassTHUK

5.1.3

VYpaBHEeHHE TapMOHHMYECKHX KoyieOaHui. KuHemaTuueckoen
TUHAMHUYECKOE OITMCAaHNE KOIe0aTeIbHOrO IBIKEHUS

5.14

[IpeBpamieHre »HEPruvM NOpU TaAPMOHMYECKUX KOJIEOaHUsX.
CBs3p  aMIIUTYAbl KOJeOaHWW HCXOJHOW BEIMYMHBI C
aMIUIMTY/IaMU Kosie0aHuM €€ CKOPOCTU U YCKOPEHHUS

5.15

Konebarenbupiit  kOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHEIC
Kosie0aHusi B UICAbHOM KOJe0aTeIbHOM KOHType. AHaIOTUS
MEXIy MEXaHWYECKUMH U 3JICKTPOMArHUTHBIMU KOJCOAHUSIMHU.
®opmyna ToMmcoHa

5.1.6

3aKOH COXpaHEHUs HHEPruM B UACATBHOM KOIeOaTeThbHOM
KOHTYpE

5.1.7

BoiHyxkneHHble ~ MexaHuuyeckue — KosneOaHus.  Pe3oHaHc.
PesonancHas kpuBas. BbIHyXIEHHBIE SJIEKTPOMArHUTHBIE
KoJicOaHusI.

518

ITepemenHbIil Tok. CHHYCOUABbHBIN TEPEMEHHBIN TOK.

519

MoOUHOCTh NEPEMEHHOTO TOKA. AMIUTUTYJHOE U JIEUCTBYIOIIEE
3HAYEHUE CHUJIBI TOKA U HAPSHKEHUS

5.1.10

Tpancpopmarop. IIpousBoicTBo, mepenaya U NOTpedieHHE
AIIEKTPUYECKOW  SHEpPruu.  DKOJIOTMYECKHEe PHUCKU  MpH
IIPOU3BOJICTBE NEKTPUYECKON JHEPIrUH. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPT MU B OBCEITHEBHOM JKU3HU

5.111

TexHuueckue ycrpoiicTBa:  celicMorpad, 3JIEKTPUUYECKHMA
3BOHOK, JINHUHU 3JIEKTpoliepeay

5.1.12

[pakTrueckue pabotel. MccnenoBanue 3aBUCHMOCTH MEPUOIA
ManbIX KoJeOaHUMi I'py3a Ha HUTU OT JIMHBI HUTH N MAaCChI
rpy3a. HccrnemoBaHue TEpeMEHHOrO0 TOKa B IEMU W3
MOCJICIOBATEIbHO COCTUHEHHBIX KOHICHCATOPA, KATYIIKH H
pesucropa

5.2

MEXAHUWYECKHUE U S3JIEKTPOMAI'HUTHBIE BOJIHBI




5.21

MexaHudeckue BOJIHBI, YCIOBHUSI pacnpocTpaHenus. [lepuon.
CkopocTh pacrpocTpaHeHust M JJIMHA BOJHBL. [lonmepeunbie u
MIPOJIOJILHBIE BOJIHbI

5.2.2

Wnrtepdepennus u nudpakums MeXaHUYECKUX BOJIH

5.2.3

3Byk. CxopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp
3BYyKa

5.24

DJIeKTPOMarHuTHbIE BOJIHBI. Ycnosus W3JTyYEHHUS
AIIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus BeKTopoB E,
B 1 v B JIeKTPOMarHuTHOI BOJIHE B BAKyyMe

5.25

CaoiicTBa AJIEKTPOMATrHUTHBIX BOJIH: OTpaXKeHUe,
npesoMIiieHue, TMoyspu3anus, Audpakuus, UHTephepeHIIHs.
CKOpPOCTh 3JIE€KTPOMArHUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[TpuHIMOBl  paguocBA3M M TeneBUIAeHMA. Paauonokars.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKArOIIEeH CpeJibl

5.2.8

TexHuuecKkne yCTpOMCTBA: MY3bIKAJIbHBIE HMHCTPYMEHTHI,
YIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIULIMHE, pajaap,
pagronpuéMHUK, TEICBU30p, aHTeHHA, Tenedon, CBY-nieup

5.3

OIITHUKA

531

IIpssMonMHENHOE pacpOCTPAHEHUE CBETA B OJTHOPOJHOM Cpelie.
Jlyd cBera

5.3.2

Otpakenue cBera. 3akoHbl OTpakeHUs cBera. [locTpoenue
N300paXE€HUH B IIJIOCKOM 3€pKajie

5.3.3

HpCJIOMJIeHI/Ie CBCTa. 3aKOHEI MMPCIOMIICHUSA CBCTa.
AOCOIIOTHBIN TTOKa3aTelb IIPCJIOMJIICHUS

5.34

ITotHOEe BHyTpeHHee oTpakeHue. IIpenenbHblil yroa MmoJaHOTro
BHYTPEHHET0 OTPaKEHHUS

5.3.5

Jucnepcus cBeta. CiioxkHbIN cocTaB 6enoro cera. [{Ber

5.3.6

ColOuparomue W paccewBarollde JHUH3bL. TOHKas JIHH3a.
dokycHOEe pacCcTOSIHHE M ONTHYecKass CHJIa TOHKOH JIMH3BI.
[Toctpoenne n3o0pakeHUN B COOMPAOIIMX M PACCEUBAIOLIUX
muH3ax. dopMmyna TOHKOW JMH3BI. YBEIUYEHHE, JaBaeMoe
JIMH30M1

5.3.7

IIpenensl IPUMEHUMOCTH T€OMETPUUYECKON ONITHKH

5.3.8

Nurtepdepentiua cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBHS
HaOroAeHUs MaKCHMYyMOB " MUHUMYMOB B
UHTEp(PEpEeHIIMOHHON  KapTWUHE OT  JIBYX  CHH(a3HbIX
KOT'€pEHTHBIX NCTOYHHUKOB

5.3.9

Hudpakuus cBera. [udpakumonHas pemérka. YcioBue
HAOMO/IEeHUs  TJIaBHBIX ~ MakCUMyMOB  MpH  MaJCHHUH
MOHOXPOMAaTHUYECKOT'O CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10

Honﬂpmaum{ CBCTa

5.3.11

TexHuueckue ycTpoiicTBa: OukM, Jymna, (oToanmapar,
MPOEKIIMOHHBINA anmnapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PAKINOHHAS PEHIETKA, TTOJISIPOUT




5.3.12

[TpaxTrueckue pabotsl. U3MepeHne moka3aresst mpeioMIICHUS.
HccnenoBanue cBoiicTB m3o0pakeHuit B nuH3ax. HabmoneHue
JUCIIEPCUU CBETA

RJIEMEHTBI CIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

FpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUYECKOM MCEXaHHUKH.
HOCTYHaTBI TCOpHUU OTHOCUTCIIBHOCTHU! HWHBApUAaHTHOCTDb

6.1 MOIYJIsSt CKOPOCTH cBeTa B BaKyyMe, MIPUHIIATT
OTHOCUTEIBHOCTH DUHINTCHHA
6 6.2 OTHOCHUTETHHOCTh OJHOBPEMEHHOCTH. 3aMEICHHE BPEMEHU H
COKpAIICHUE JITTUHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBs3b MacChl C PHEPTUEH M UMITYJIbCOM CBOOOJIHOW YaCTHIIBI.
DHeprus Mokosi CB000THON YaCTHIIBI
7 KBAHTOBAS ®U3U1KA
SJIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonsr. @opmyna [lnanka cBs3u >HEpruu (OTOHA C €ro
4acTOTOW. DHEPrus U UMMIYJIbC POTOHA
71.2 OtkpeiTie u wuccnenoBanue Qoroddpdexra. OmnbiTer ALl
CroneroBa. 3akoHbl poTorddexTa
7.1 713 VYpaBuenue OinmreitHa s goroddpdekra.  «KpacHas
o rpanuna» ¢potodddexra
7.1.4 Jasnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOE NEICTBUE CBETA
716 Texnuueckue  ycrpoiictBa:  (QoTodneMEHT,  (POTONATUHK,
COJIHEYHas OaTapesi, CBETOIUO]T
CTPOEHUE ATOMA
791 Mopens aroma Tomcona. OnbiTel Pezepdopna mo
HCCJIETOBAaHMIO CTpoeHus aToma. [ImanerapHast Moiens aToma
[Tocrynatel bopa. M3nydenune u morjoiieHHe (OTOHOB MpH
7.2.2 Iepexo/ie aroMa C OJHOTO YPOBHS 3HEpPIruu Ha Apyroil. Bunel
cnekTpoB. CIIeKTp ypOBHEM SHEPTrUU aToMa BOJIOpOAa
79 BonHoBBIE  cBOMCTBAa  4YacTHII. Bomusr e bpoinns.
7.2.3 KopnyckynsipHo-BostHOBOM ayanusM. Judpaxiys 3JIeKTPOHOB
Ha KpUCTaJIax
794 CrnoHTaHHOE€ Y BBIHY)KJIEHHOE W3JIy4eHHE. YCTPOHCTBO H
MPUHIUT PaOOTHI Jlazepa
705 Texumueckne YCTPOMCTBA: CIIEKTpaIbHbIN aHaJn3
(crieKTpoCKoI), JIa3ep, KBAHTOBBIA KOMIBIOTEP
7.2.6 [TpakTnyeckue pabotsl. Halmonenue IMHEHYaToro CoekTpa
ATOMHOE S11PO
7.3.1 MeTo1p1 HAOJIIOICHUS ¥ PETHCTPAIH dJIEMEHTAPHBIX YaCTHI]
73 OtkpeiTue  panuoakTuBHOCTH. OmnbiTel  Pesepdopma 1o
739 ONPEACIICHUIO COCTaBa PaAMOaKTUBHOIO M3y4eHus. CBoOCTBA

anb(ba-, 6CT8.-, raMMa-us3JIyuCHU:. Bausiaue pPaanOaKTUBHOCTH
Ha JXUBBIC OPraHU3MbI




7.3.3

OTkpeITHE TIPOTOHA W HeuTpoHa. HykiioHHass Momens sapa
I'eiizenOepra — MBanenko. 3apsa sapa. MaccoBoe 4HCiO siipa.
N3oTtonbl

7.3.4

Anbda-pacniaz. DIEKTpPOHHBIH M TIO3UTPOHHBIN OeTa-pacma.
I"amma-uznyyenue. 3aKkoH paJuoaKTUBHOIO pacraja

7.3.5

OHeprusi CBSI3M HYKIIOHOB B sijpe. Snepubie cuibl. Jledekr
MAaccChl pa

7.3.6

Snepuble peaknuu. Jlenenre u CUHTE3 SAep

7.3.7

Snepusiii  peaktop. Tepmosimepnblii cuHTe3. [IpoGmemsl u
MEPCHEKTUBBI SACPHON SHEPTETHUKU. JKOJOTUUECKHE ACHEKThI
AJIEPHON YPHEPTeTUKH

7.3.8

DJIeMeHTapHbIe YACTHIIBL. OTKpbITHE MO3UTPOHA.
DyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHudeckue ycTpoOMCTBa: JO3UMETp, KaMmepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi 6oMOa

7.3.10

[IpakTrueckue pabotsl. MccnenoBanue TpekoB dYacTuil (IO
rOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Besnusi, spKkue 3BE3MBI, IUIAHETHI, UX
BUJMMOE JBHKCHUE

8.2

ConHeuHast cucrema. IlmaHeTel 3eMHOM TPYIIIIBI. IInaneTsI-
TFMIraHTbl U UX CIYTHHUKH, KAPJIUKOBLIC IJIAHCTHI. Marsie Tema
CoOJHEYHOM CHCTEMBI

8.3

Connue, potochepa u atmocdepa. ConHeuHast aKTHBHOCTh

8.4

Nctounuk sHeprun CoJiHila v 3BE3]1

8.5

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU: Macca, CBETUMOCT,
paguyc, TeMmIeparypa, WX  B3auMOCBs3b.  [[uarpamma
«CHEKTpPaIbHBIM KJIACC — CBETHUMOCTb». 3BE31bl TJABHOMU
MOCJIEI0BATENbHOCTU. 3aBUCHUMOCTb «Macca — CBETUMOCTbY IS
3BE3]1 IJIABHOM MOCJIEIOBATENBHOCTH

8.6

Buytpennee ctpoenue 3B€37. COBpeMEHHbIE MPEACTABICHUS O
HpOI/ICXO)KIleHI/II/I 1 5BOJIFOITUA COJ'IHIIa nu 3Bé3,[[. 3TaHBI KNU3HU
3BE3]

8.7

Mneunslii Ilyte — Hama ['anaktuka. CnupanbHas CTPyKTypa
lNanaktukuy, pacupenenenue 3B€31, raza u nolid. [lonoxenue u
newkenue Comxna B Tamaktuke. [lnockas u cdepuyeckas
HOJICUCTEMBI I allaKTUKU

8.8

Tunel ranaktuk. Pagroranaktuku u kBaszapbl. YEpHBbIE IbIpHI B
A]Ipax TraJlakKTUK

8.9

Bcenennas. Pacmmpenne  Bceenennoil. 3akon  XaGb6ma.
Pasz0eranne ramaktuk. Bospact u panuyc Bceenennoii, teopus
bonpmioro  B3peiBa.  Mogens  «ropsdye  BceneHHONY.
PennkroBoe n3nydeHne

8.10

Macmirabnast ~ cTpyktypa  Bcenmennoil.  MeraranakTuka.
Hepeménnbie npo0i1eMbl aCTPOHOMHUH




ITPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon

NpoBePsSIeMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 00111ero
oOpa3oBaHus

1

CdopmupoBaHHOCTh YMEHHI pacro3HaBaTh (U3HUECKUE SBIICHUS
(mporecchbl) U OOBSICHATH UX HAa OCHOBE M3YYEHHBIX 3aKOHOB

Bnagenne ocHoBomomararomMu — (QU3MYECKUMH  TIOHATHUSMU |
BEJIMYMHAMU, XapaKTEePU3YIOIUMU GU3UUYECKUE TPOIECChHI

ChopMUPOBAaHHOCTh YMEHUH TNPUMEHATh 3aKOHBI KJIACCHYECKOU
MEXaHHKH, MOJICKYJISIPHON buzuku u TEPMOJMHAMHUKH,
IEKTPOJMHAMUKHY, KBAHTOBOW (DM3MKHM Ui aHalu3a U OOBSICHEHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOmuit xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHMYEHHOCTH
UCTIOJb30BAHUSI YACTHBIX 3aKOHOB;, AaHAJIM3UPOBATh (PHU3UUECKUE
MPOIECChl,  KCIOJIb3YS ~ OCHOBHBIC  IIOJIOKEHHS,  3aKOHBI U
3aKOHOMEPHOCTH

ChopMHUpOBaHHOCTE yMEHHUS pa3ddyaTh YCIOBUS MPUMEHUMOCTH
Mozelel (pU3NYECKUX TEN U MPOIIECCOB (SIBJICHHI )

ChopmupoBaHHOCTh yMEHHUs peliaTh pacu€THbIe 3a7aud C SBHO
3aIaHHOW W HESBHO 3aJ]aHHON (PU3MUECKOM MOJEINIbIO: Ha OCHOBAHHH
aHallM3a yCIIOBUSL BBIOMpaTh (U3MYECKHEe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 33/1a4H, TPUMEHATH (POPMYITBI, 3aKOHBI, 3AKOHOMEPHOCTH
U TOCTynaTrhl  (PU3MYECKHMX  TEOpWid  TpU  HCIOIH30BAHHUU
MAaTeMaTUUCCKUX MCETOJ0B PCHICHUA 3adad, IPOBOJUTH paCLIéTI)I Ha
OCHOBaHMM MMEIOUIUXCS JAHHBIX, AHAJIU3UPOBaTh pE3yJbTaThl U
KOPPEKTHUPOBATH METOABbI pEeICHUA C y‘léTOM IMMOJIYYCHHBIX
pe3yIbTaTOB

Pemarp xadecTBeHHbIE 3a7aud, TpeOyroIIUe MPUMEHEHHs 3HAHUN U3
pPa3HBIX PA3/ENIOB IKOJIBHOTO Kypca (PU3MKH, a TaKKe WHTErPaluH
3HAHUM M3 JPYrUX MPEeIMETOB E€CTECTBEHHOHAyYHOI'O IMKJIA:
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKJIEHUW C ONOpod Ha
W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3NYECKUE SIBICHUS

Bnanenue OCHOBHBIMH MeTOJIaMU HAy4YHOTO MO3HAHUS,
HCIIOJIB3YCEMBIMHU B (i)I/I?;I/IKCI MMpOBOAWUTL NPSAMBIC W KOCBCHHBIC
u3MepeHus: (U3MUECKUX BEIMYWH, BBIOMpas ONTUMAlbHBIA CIOCOO
U3MEPCHHA U HCIIOJIB3Yysd H3BCCTHBIC MCTOABI OLCHKH HOFpeHIHOCTeI\/'I
W3MEpEeHUll, MPOBOJUTH HCCIEAOBAHUE 3aBHUCUMOCTEH (PU3NYECKUX
BCIINYNH C HCIIOJIB30BAHUEM  ITPAMBIX HSMepeHHﬁ, 00BSACHITH
MOJIy4eHHBIE PEe3yNbTaThl, HCTIONB3YsS (DU3UUECKHE TECOPUH, 3aKOHBI U
TIOHATHSI, M JIeJaTh BBIBOJBI; COOIOIATh MpaBmHiia OE€30MaCHOTO Tpy/a
MIpU MPOBEACHUU HCCIIEIOBAaHUI B paMKax yu4eOHOTrO JKCIIEpUMEHTA U
y4eOHO-HCCIIEeIOBATENbCKON  MESITETPHOCTH C  WCIOJh30BAHUEM
IUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO
o0opyIoBaHUSA




ChopMHUpOBAaHHOCT, ~ YMEHHUW  aHAIM3UpPOBaTh H  OIICHUBATH
MOCIIEACTBHS OBITOBON M MPOW3BOJACTBEHHOM NIEATEIHHOCTH YEIOBEKa,
CBSI3aHHON C (PU3MYECKUMH TPOLIECCAMH, C TO3UIUN IKOJOTHUUYECKOU
0e30I1acHOCTH; MIPEACTABIICHUI 0 panuoHaIbLHOM
MPUPOJONOJIb30BAHUHK, a  TakKe  Pa3yMHOM  HCHOJIb30BaHUU
JOCTMKEHMM HAayKM W TEXHOJIOTMW JUId JAJIbHEWILIEr0 pPa3BUTHS
YyeJI0BEYeCKOro o0IecTBa
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OBnanenue pa3nUuHBIMH croco0amMu  paboTel ¢ uHGOpManuen
(GU3NYECKOTO  COJACpXAaHUA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUNH KPUTHUYECKOIO
aHaJM3a M OIICHKH JOCTOBEPHOCTH MOJTy4aeMOoi nH(popMaIuu

ChopMupoBaHHOCTH ~ YMEHUH  MPUMEHSATH  OCHOBOIOJIATAFOIINE
ACTPOHOMHMYECKHE TMIOHITHSA, TEOPHH W 3aKOHBI [UIS aHaIW3a H
00BsICHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOAAIIMX Ha 3BE3NAX, B
3BE3MHBIX CHCTEMaX, B MEKIaJaKTHUECKOW cpejie;  JBMKCHUS
HeOECHBIX TEII, DBOJIIOLNH 3BE311 1 BeeneHnon




HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110

PU3UKE
1 MEXAHHEA
11 EHHEMMATHEA
111 Mexanmmeckos — gEmmgeEHe.  (OTHOCHTEIRHOCTE — MEXAHHIECKOID
o aErrEennd. CHoTeMa oTcadra
MMarepransras To9EA.
E& paiiryc-BexTop:
Flt)=(xdr) e d=(e)),
TPACKTOPIIA,
IEPEMETTTCHITE!
112 - - - - =
Ar=r(t,)-r(f))=r,—n=
= (Ax, Ay, AZ),
ITE.
CIoEeHIIe TepeMelTeHIIi:
A =4 + A,
CropocTh MATEPHATEHOR TOMHH:
_ AT _
U=— =7 =(u_,.u1..u:].
At - ’
Ax iy , :
v =— = ;. dHAIOTIMHO b, =V, V.= L,.
113 Al Lo
CroxeHIe CRGPOCTEﬁZ 0,=0,+0,.
Brracrema: DepeMemerieT B Oy TH MATEPHATEHON TOGEE IPH
TIp AMOIMHEeFON JEHESHEH BB OCH X 00 TpadHEY SaEHCHMOCTH
v ()
. w . AD L,
‘.L'CKEIPEHITE MaTepHaTbHO TOTEN: 4 = — == {ﬂl .(J'J ST, ] .
At |y :
114 Al r
a,=—= =(u,)". ananorirmo a, =(v,)’, a,=(v, ).
E‘ — T Y H Bip
Pagnomepnoe OpaMoimmEeioe JEFDHEHHEE:
115 ) = xp + vorl

V() — Vor = corst




_— o

115

PaencycropeHnoe OpAMOTERERTHOE JEIHEHHE:

2

at
x(t)=x,+u, 1+ *2
v(t)=w, +at
a, = const

U;r_ ller = "'a:[x: -xl}

HPII OBICKCHINI B OJHOM HAROPABICHIII IIVIE 5 = ﬁ-i‘

-

1.1.7

CErobofHOe NaJeHERe. YCRDPEEEe CEODOTHOTO MaTeHHA.

Yoa_ o
o

M |

o ) 'y

JeHE#eHNe Teda, CPOMeEROTD II0Y VIIOM O K TOpPHEOHTY:

My=x,+ 0, f =3 +Ucosa-f

s : 2
V@O =yp+u L+ g-'z =V, + U sine-r— ng

v (f)=uv, =uv,cosa

v, (=, +g,f=v,sina—gr

g.=0
g, =—g=const

1.1.3

Kperommmeinoe neicsermre. JJEE®erme MATEPHATEHOH TOMKE IO

OFpPYEHOCTH
Yrmoead B EHeHHAT CROPOCTE TOUKH: V = @R .

IIpe paEHoMEepHOM SEICKEEFH TOUEH OO0 OEPYEHOCTH o = ?ﬂ =2ap .
1

IerTpOCTpEMATETEEGE YCEOPEEHE TOGMEHD fye = vE =w'R . Moxmoe

VCHOpeHNe MAaTEPHATHOE TOMKR

119

Teépaoe Teao. [locTynaTebHOS H EpAATENEHOS JEMEEHEES TEERIOID
TENA

12

JHHAMEEA

121

Haspimarease cuereMu oTeasta. Ilepesst saron Hetotoma. [lproonm
oTHOCHTEMEHOCTH [amanes

122

Macca Tema. [TnotHOCTE BRIIECTEA: g =

i




123 Crma. IIpsranm cyIepliosHITHE CFLT: F‘Pmmﬁm = F'l + Fz + ...
124 Eropoit zaxor HerotoEa: gna marepmansnod Tomre & HCO fl = ]
o A= FAt npu F = const
—
£y I
125 . .
Tpetrdt sarcs HeroToHa J01A MATepHANEHELX TOGEE: F_ﬁ =2y
3aF0H ECEMMpPHOTO TATOTEHMA: CHIE DPHTTECHHT MeETy TOWSTHEDME
MaCCaMH PABHEL F = Gm;pm ;
12.6 Crra trects. 1eHTp TAfecTH Tena. 3aBHCHMOCTE CHIE TIHECTH OT
GAS
EEICOTEL h Haj| MOEEPXHOCTEI ILARETH pampycor R - mg = ﬁI
0+
1279 Crta yopyrocta Jaros I'yra: Fy = —kx
Craa Tperma. Cyxoe TpeHHES.
178 Cila TPeHHA CROMBASHRT: Fp = iV .
o Cruta Tperi nosoa: Frp < eV .
KosddbammesT Tpenma
Ry
128 Jacaenne: p= El
13 CTATHEA
/:7
/% y
L’A'\:H__,_?r/
F
131
MMoMeHT CIUTH OTHOCHTEIRHD OCH EPANIeHEA:
|84 =Fl, rme 1 — rm12mo crrast F omaocHTemsso OCH, TpoxonAmiel gepes
TouEy O DepeHTHEVIIpHG PHCYHEY
IerTp Mace Teaa. IesTp Mace cHETEME! MATEPHATEHEK TOUSE:
# _ mFA +maf
13.2 P mptm
E ompopomon moste TEESCTH (F = const) IeHIp Mace TeTa COBOANAST ¢
€70 IEHTPOM TEECTH
YeomoEmA paEHOoEeCHT TEEpIore Teaa & HCO:
M +M,+...=0
133 = -
Fl + Fz +...= U
134 | 3aron ITackama
1.3.5 | Jasaemne B smapocT, nokommeiica & HCO: p=py + agh
JaroH ApxHnena: f'_zmﬁ ="Porecn ,
1.3.6 | ecos Teno 1 #EMRCCTE Dokoarca B HCO, o0 Fam = prFameo
VYemoEwe ILTAEAHAR Tl
14 JAKOHEI COXPAHEHI AT B MEXAHHEE
1.4.1 | Humyaee MaTepEansHoE ToukH: F= mv
1.42 | Humyaee cEcTeME Te: F=F + FH + ..




JaR0H HEMeHeHH H COXPATTEHHA FIMITYIIRCA:
5 HCO AF = A(f} + 55 + ..) = FlepemAt + Frggem A+ __;

143 | s HCO, ecm AF=AFA + /2 +..)=0, ecmt Flepery + Frogene + .. = 0
PE.'EI{'I'I’IE-EDE,EI;BI{E{EHEE
F
*di‘
AF x
144

PaGoTa cruer Ha pamos nmepEMETITEHFIF:

A= |F'|-|ﬂf|-co5 a=F, - Ax

ot Iy
v
MonrHocTh CHIEL
145 £CTH 33 BpeMa Af pafoTa CHTH MIMEHASTCA HA | T0 MOITHOCTS CHITE
Ad
P=— =F-v-cosa
Ar Af e}
W2
FomeTHme cran SHepria MATEPHATEHOH TousH: Kipy = mT = Ii
b
1.4.6 3ar0H H3MeHSHHA FHHETHIECKOH YHSpIHE CHCTEMEL MATepHATHHED
Toues: & HCO :}.Em = A] + A:'. + ..
IoTeHIHAIEHAR SHEPIHA:
J11 DOTEHIHATEEE BT A3 = Eippren — Eanprery— = A ngreen -
IoTeHOHATEHAA SHEPIHA MATEPHATEEOH TOTEH E OIHOPOIHOM DOIe
14.7 TAFECTH: Hporesm = migh .
IoTeHIHANEHAR SHEPIHA YOPYTO AethopMHpOEEHHOTD TeIa:
e
Faoren =
3aK0H HIMEHEHHA H COXPAHEHHA MEXIHNTECKOH SHepITH:
Euex = B + Enorerms
14.8 B IICO AEyex = Agcex remorern cxa,

B IICO AE,ex =0, eCT Agcex menoreru, cuz = 0




1.5

MEXAHHYECKHE KEOMEEAHIA H BOITHEL

lapuoBrTeckEe ROTe0AHHA MATepHATEHON TOWRH. AMIHTYIA H daza
ronmeCarndl. KuaneMaTimeckoe onHCARRES:

a(f) = Asin et +9,).

v, (5 =x,

a, (1) ={Ur}r: =—|;.;|1x(f_] =a, + m:x=ﬂ!
IJe X - CMEIIEHEE H3 pE.EHDEECI’IH.

.
JuHaMAGeCcEOE OONHECAHHS: #d, = —&Xx, TIOE & = mo”. JT0 3HAYHET, 9T0
Fx = _.It\:.

151 JHEpreTHUeCEOS ONHCAHES (33K0H  COXPAHEHHA — MeXaHrdecrod
SHePTHH):
mt R omt kA
—_— W e =
2 2 2 2
CEAzp aMIUFTYOHL  ROTeDArrdl CMEIIeHMA MAaTepHATRHCH —TOTEH
© MILTHTYIAMH EOle0aHAH 68 CEOPOCTH H YCHOpeHHA:
3
U =04, a, =04
Iepiton » 9acToTa FoTe0aHHH:
2n 1
T = oe— = a—
L) v
IMepiton MamErz cEOOCIHEX FIECAEITH MATEMATHEE CROTO MATTHIEA:
=12 1\/'1_
152 g
Iepion cEoComHEX RoTetarFEl Py A0 MATTHREA:
m
T=2n|—
k
153 Errrysaesnne rodetannd. Pesonarc. PesoHancHad KPHEAT
IMomepeqntie B OpogoaIbERE BOMEL CEOpOCTh PacOpOCTPAHEHEA H
,:l;:J:E:Ha131:1:|:E|.T:1:.»".=1r'1"=E
154 v
Hurepdepenmma 1 gprparins soTH
1535 3EyE. CropocTh SEVEA




MOINEEVIAPHA A ©HEHEA. TEPMOIHHAMHEA

!;\_I
b

MOJEEYTAPHAA $HIHEA

Mogeam cIpoeHHE Iasob, #HgEocTedl ® Teépamx Tea.  Ilyere
TEepMOSHHAMHYIECKAA CHCTEMA (Teme) CcOCTOHT M3 N OHHAKOERDX

N m
211 MOISEVI. ToTAa HOTHIecTES ESIMIecTEd V = on
N4 u
rae Ny — uEHcIo ABCTAOpS, M — MACCA CHCTEME (Tela), 4 — MOIApHAR
Macca BemecTER
212 Tennokoe JEH#EHHE ATOMOE H MOJISEY BEeMIecTEa

[

BzarmiogeficTERE JaCTHI] ECITECTER

Juddysaa. bpoyHOBCEDE JEIDHEHHE

P | b2
el el el
| e | Lid

Mogens paeaneHoro raza & MET

CeAse MedIy JEBTEHHEM H cpegHell FHHeTHUeCHOH SHepTHeH
MOCTYNAaTeIBHOTD TEIUIOEOTC SEHMEHHA MOIEEy HASamEHOIO rasa
(ccrHOEHOE vpaeHeHwme MET):

7 2 [mg ) —
216 p==-mw'==-n-|—-,I\==n-&,,
3 3 L2 ) 3 )
TAe I, — MBCCA GAROH MONEXYIIEL M = - - KORIEHTPalAs MOJesyl
217 AbcoaroTHas TeMneparypa: T =t +273K
CeAse TeMmepaTypH rasa <0 CpeJHeH KHHeTHUeCKOH SHepTHeH
TIOCTYIATETRECTO TEINIOEOTD JEFGHEHIA ET0 MOIEEYIL
218 —_(m&')_3 .~
Erace _'. " -
219 Vpasrenne p = kT
Mogens BasaTeHOTO rasa B TEpMOTHHAMERE
| VpaeHesme Merneneesa — Kanetipona
| BeRpesierEe [UTH BHYTPeHERE JHEPIHIH
YpaeHeHie Merneneesa — KnanefipoHa (mpiuMeHIIMBIE (OPMBI
FAMMACH ):
. m . RT
pV=""RT =vRT =NikT, p=P""
2.1.10 1 Tl

ErpameHle 114 BHYTpeHHell 3Heprin oHOATOMHOTO IIeATEHOTO
rasa (HPIIME HIIMBIZ C]JOPMI:T JAMICH):
im 3

3
U=ZvRT=Z"NkT=-—RT =vc, T==pV
2 . 2u : 2

...|_|.l




211

JaromH ,:EE.IHIEHE A18 JAEMEHEA CMECH paspe®eHHBIN I'A%0E:
p=ptmto

2112

Hzcopomeccr B paspesseHHOM rase ¢ IOCTOAHHBIM THCIOM MOIERyT N
{c NOCTOAHERM FEOTHIECTECM EEMIECTE V)
mzoTepMa (I = const): pV = const |
mzoxopa (v = const): £ — const .
mzodapa {p = const): = copst.
I'pajemecroe npeneTaEneEMe BEOOpoUEccos Ha pyv-, pl-n VI-
JHATPAMMAK.
- . . ¥
OO e HEHHED FASOERIH 3ARIE: T = const

A ODO-CTOAHHOTD FWUIYECTED BEMECTER V.

2.1.13

HECBD]IEI-H-]BIE H HEHACEIMEHHEE IIAPREL. KagecTEEHHAY ZEEHCHMOCTE
ILIOTHOCTH H JABMEHHA HACEIMNEHHEOTD IIApA ©OT TeMOSpATYPRL, HX

HEZAEHCHMOCTE OT O0R&MA HaCBIOITEITIOND Oapa

2.1.14

Baaz\ocTs BOSTyEA.
PrmnlT) _ PrapelT)
Proomepa(l)  Peacscmapa(1)

OTHOCHTENEHAA BIAFHOCTE: § =

2.1.15

Hzuenenne ArperaTHRIX COCTOAHMI ESMScTEE: HCIIAPEHEE

H EOHASHCAITHA, FHITEHHE FHAR0CTH

2.1.16

Hzuenenne ArperaTHeIE COCTOAIIG ESIecTER: ILIABTEHHE
H FPHCTAUTHSAITIA

2.1.17

[IpecbpasoEarme *HePTHE B GA30EHX OSpeXoIax

22

TEPMOTHHAMIE A

221

Tennoroe pasHOEECHE H TEMIIEpATYpa

222

BryTperas SHeprad

223

Temmonepegada Fak cIocod HEMEeHSHNA EHyTPEHHEH SHEPIHE
Oes COEEPIIEHMA faloTH. KoRESFIRA, TEILIONPOEOTHOCTE, BTV IeHHE

224

KomrgecTED TEIIOTH.

YoerpHaA TeONOSMEOCTE BemecTEa ¢ O = emAT

225

YoemnHad TeONCTA Dapoocopasosamrd L O = Lm.
YoerpHaA TennmoTa mWiAEmerra A1 O = Am

YoernHad TEOMOTA CTOPAREA TOIHER q: O = gm

226

ZmeMeHTapHAT patoTa B TepuotaaMime: 4 = pAF .
Brmucaenn: paborsl oo rpadeny mponecea Ba pYV-JEATpAMME

227

INepesd sapon TepMommEareEa: Chy = AL + Ay = (Ih - L)+ dpn
A,qﬂaﬁara: Qu =0 = _411 = I[:U[ - U;l_} = -'_"LUL;I_

228

Bropo#t sakos TepMomrHaMAFH. HeolpaTHdEle Opollecesl

229

ITprremEmer nefcTERS TemmoEEr: Mamss. KT1LT:

Arsun _ Qoarp ~|Oscn _ ;O
[?) 0 0

uarp = narp

n=

HArp




Marcmvanenoe seagense KIIT. Iasa Kapeo:
T}urp HETP

max 1M = M g

YVpaEHeHHe TemmoEcro Oamamca: O + Oy + 05 +...=10

JNEETPOTHHAMIEA

3l

SJNEETPHUECEOE IIOJE

311

SMeRTpHSANHA TET H €€ OPOAETeHHA. JIeFTPHTeCEEE sapa.
JEa EHOA sapAfa. JMeMeHTApHEIN 3IeRTPHYeCERE Sapar.

JaroH COXPAHEHA JMEKTPHIECEOND 3apaga

BzarmomeHcTERE 3apAT0E. [0UETHES S3pATH. JarolE FymoHa:
E OFHOPOJEOM BEINECTEE ¢ JMWIEETPHIECROH IPOHMITAeMOCTRD 5

F:k|g:|' |‘3: _ 1 _|‘f]|' q
= imsg, 1

-

313

SnexTpEuecroe node. Ero nefcTERE Ha 3IeETPHYECEHE SApATE

314

F
Hanpa#&HHocTE SISFTPHYSCHOTS TOTA: E=—
G mpogm=nt
IMoae Toweasoro sapaga: £ = j:i., ,
]
-

OOHOpOOHOS Toqe: £ = comst.
FapTorE THHAH HaNpAsSHHOCTH 3THX DomeH

315

IToTeEMHATERO CTE MIEKTPOCTATHYE CHOTO TIOMA.
PasHoCTE DOTEHIMATCE B Hanpa#sesHne: 417 = gl¢) —d2) = —ghAd =gl
IToTeEMHATENAR SHEPTHA 3apATA B JIEETPOCTATHEeCKoM none: I = g,
A=—-AW

W
INoTeBnHAT 3IEKTPOCTATHIECEDTD IOIL ¢ = —
CEAsp HaNpA®EHHOCTH [IWIE M pPasHOCTH OOTEHOHANOE [

OOHOPOIHOIS HIERTPoCTaTHRecEore noma: U = Ed

318

ITperermem CYTIEpTIOSHITHE HIEKTPHEECKIX TOMTeH:

E =E‘_ +E3 L =dr T+

317

IIpoECOHIEE & SIeRTPOCTATHEECKOM I0IE.
Venopwe paEHOEECHA SapA1oE: BHyIp nposogmmea EX =0 | mmypm n

Hi DOBEPXHOCTH OpPOBOIHHEA @ = const

318

l,:l:IE’!I'EI.'.[I’.'I\"IIIZII‘I:B\'_F'I E HIEETPOCTATHEE CROM OooIe. ,:[HBJ'.[EBIPE‘I'E CEad
IPOHANASMOCTE BEIIECTEA

1L

Fongencatop. 3neRTpofMEOCTE EoHIeHCaTopa: O =

K
o
- geps
SneRTpoEMEOCTE ILIOCKOrD KoHgeHcaTopa: O = — =zCy

3110

].-.[E.P‘E:L'IE.'.EBHUE COETNEEHE I{OH..’J;EHCE.TGPDB:
g=gqi+qr+ . U1=lh=  Copn—C+C+ .

[MocnegoEaTeasHoe CORTHHEHNE KOHTEHCATOPOE:
1 1 1

U= U[—n':'_j...__ql=gg=...=c =C_1+C_’_'”
DC |




iin

=|?Lr_ CUJ _ gz

2 2 2c

JHepruA apAEeHHOTO KoHAsHCaTopa: W

32

JAKOHEI TTIOCTOAHHOID TOEA

321

CruIa Tora:

=44

At Ar—0

IMocrogerent Tox: I = const

JaA mocToaEEOTO TORR g = It

322

VCIoEHA CYIMECTEOBAHIA MIEKTPHISCEOID TORA.
Hanpzsemne Ur ICE

323

| €3

Jaron Oa amt yaacTra oerm: T =

324

JOeKTpHUecEse  COOPOTHEISHHS. JAEHCHMOCTE  CONPOTHETSHMA
OUHOPOOHOMD [OPOBOTHMEA OT SM0 JOEE H CE9eHHA. Y IeIRHOS

i
CONpOTHETEHHE EeMECTER. R = Pg

325

Al:mpmuﬁm

g

Heromrmms Toka. 30 MoToaHMES ToRa: £ =

BH}TP'EHHEE COTIPOTHE.IEHAS H TOEA

3o

Jaror OMa g8 modEcH (saniyToH) snerrpraecol oermn E=IR + I

E
oTE¥mad = —

Rr
E.r

327

HE.FE.'I.'I'.[EIE-EDE COEMIEHE MPOEOTHAROE:

1 1 1

I=L+I.+-. . U=U=_,——=—+—+_.
1 I:I‘ Tl 1 ’ anpn.u:: Rl RS!
HGCJ[E,EI;OB-EI‘E.'.EBHDE COEMHEHIIE TPOEOTHHEDE:

U=U1_U3_:---,Il=13=---,Runr_r:=Rl + R+

3238

PaboTa saekTprmeckore Tora: A= It
Jarow Txoyar — Jlemma: 0= 'Rt

2 2
Ha pesperope R : O=4=FRf=Ilt= Tf

329

MontHocTh SMeETpHEECROTO TOKA:

Tenmogaz MOIMHOCTE, ERISIITEMAT HA PeSHCTOpe:

P=I:R=D—=IU
R

MonTHOCTE MCTOTHIES TORA:




MOmIHOCTD MCTOMHITES TOKA:

F"E —=__ cram =Ff
Ar Ar=sl)

CeoCOTHEIE HOCHISIH ISFTPHUECHX 3apiT0E E  IPOBOTEMEIX
MexammsuEl DOpoEOTEMOCTH TEEpPIEIX  METALICE, [PacTEOPoOE H

3-2.10 PACILIAECE WIEFTPOINTOE, rasoE. IMomympoEo EERH.

INomympoEo EEESERIH JHOT
33 MATHHTHOE ITOJIE

Mexanmmeckoe E3aMMOTelcTENS MAartmrIos. Marmmaoe nome. Bewxtop
MArHHTHEGH MHIYEOEH. [[pHHOED CYIIEpIOSIIND! MATHETHELX DOTeH:
E = E[ + g;g + ..

331 Jhnom HEETYFIRM MATHWTHOTO IONA. FAapTHHA JOUEDED  HETYEIEH
MATHHTHOTO DGIA IIOIOCOECT H OOJROECOOPAZHOTO  [IOCTOAHHEDK
MATHHTOE
Omert 3petena. MareeTHoE mone opoEcIHERA © ToRDM. KapTia mrErnt
HENVEITH MATHMTHOTG I[IOME  IMHHODG —ORAJOCG  [IPOBOTHEEA

332 M aMEHYTOND KVIEOEEOTO [IPOEONHIEE, FATY IEH
€ TOFOM
Cria Amnepa, £€ HaNpaRIeHHE H BeIHTHHA: Fy = JB5ing | moe o — yToa

333 MeXTy HANpAETIeHHEM IPOEOTHMEA H EEETOPOM 5
Crr1a Jloperma, e€ HEanpaEnerse N BITIHHA: Fiy = lglvBsina

334 I8 O — YIOI MEETY ESETOpEMH ¥ H B . Ismsenne SApAEEHHEOH
TACTHITE! E OTHODOTHOM MATHMTHOM I

34 SJIEETPOMATHHTHA S HHIVEITHA
ITotox EexTOpa MArEHTHOH MHIYEOEE: $ = B8 = BScesa
i 8

341

342 Ae1emnRe 31eRTPoOMArHHTHON BEOVIIRDL. 3C METVEIRD
JaE0H IeRTPOMATHETHOH MEIYEDHE Papanes:

343

A
= =
5] =

344




SC HHIVEDHEE E IpAMOM DPOBOTHIES TIHHOH |, TEHEYIIeMCE co
cropocTEEr ¥ (VL _.l“f] B OJHOpOSHOM MarHHTHOM node B: |Ej] = Bivcosa
. [Oe o — VTOI Mewqy BerTopos B H HopMaTsio # K INIOCKOCTH, B

KOTopoH Tear BerTopH /v s ecmm 1 L B, u¥ 1o |El = Biv

345 Ilpaesno Jlernma
HuagyrreenocTe: L = % ,amE=LL
Camonrgysmai. 30C caro Iy EIEEH:
346
AT
E=-L_| =-1II,
Ay
34T 3HeprHd MATHETHOID OOJE KATYIOEH ¢ ToEoM: B = —
33 ANMEKTPOMATHHTHBIE KOIEBAHI A H BOIHE]
TO%
Konetareaseedt FoRTYR. CECOONHEIE 3MEFTPOMATHHMTHEE HOIeOAHHA B
HMIEATEHOM FoNe0aTeBHOM HOHTYPE:
q( t) =gmsm[ ot + q:-,})
351 I(1) = r _J
(7) =g, = g e c08( ¥+ =1 cos(t + )
‘Popayaa Todmcora: T = 2gv L0 ,oTEda m = 2—” = L
7 2 : VIO . T o
CEAsp AMIUDITYIE 33pA0a FOHISHCATOPE ¢ AMIUETYNOH CHIEL TOKA OpH
CEODOMEEIX  SISEIPOMATEMTHEDX — KOUEDEHMAX B MIeATRHOM
KOUIECATENEHOM KOHTYpe:
- Im
Qo =—
L]
359 3aR0H COXPAMEHIT SHEPIIH E HISATRHOM BolelaTe IBHOM FOHTYPE:
353 BrHy#IeHHEE 2IeFT POMATHITHEE Fonebarmd. Pesosanc
Ilepevermmdl 1ok [lporsecncTEc, mepejasa = - moTpebaerme
=IeRTpHYecKOH SHeprIm
354 cu® LI* cu? r
+ = TER — max — const
2 2 2 2
155 CEoHCTER SIEFIPOMATHHTHER EOIH. DsarpiHar OpHeHIADHA ECETOpPOE

E MIEETDOMATHHTHOH EQIHE E BEKVWVME! E | E | &




356

Illgana SIEETPOMATHATHRIX EBOJIH. HPB'_".{EEEHHE SIERT POMATTTFTHEK
EQTH B TEXTIIFRE H EBI'I}"

36

OIITHEA

361

IpavoaaneiROe pacOpOCTPEHEHME CEEIA B OJHOpOSHEOE cpeme.

Tomemsnl BeToaEsE. JIye cEeTa

362

JAKOHEI OTPAEEHHET CESTA. &= f

a|p

L

363

ITocTposERe HIoOPA®EIDET B ILIOCKCM SEPEATE

364

3 AFDHEL TIPEMCMIIEHETT CEETA

ITpeaorrenns ceeta: ) 5ing = nising. .
- o c
ADCOICTHED [IOFASATENE OPEI0MIEHEA. Hage = — .

¥
- N
OTHOCHTENEHER NOKAZETETE IIPEMOMIEHHA Hyrg = — = —

~ *
4

Xom TyueH B OpirMe.

V'I = Vz - ”1?\.1 =H:|I".-1

-

COOTHOmeHME HWacToT H COOTHONIEHMe NIHH EONH LOpH Nepexoge
MOHOXpPOMATHIECKOTO CESTA Qepes TPAHHNY pasfend JEVE OOTHEeCKHX
cpen:

365

ﬂ‘zﬁ. ﬂ-l ﬂ:

AN

IMomeoe EHYTperes OTPAERHHE.
1 m

ITpemembHED YTOI IOTHOTO EHYTPEHHETO CTPEERHIT SHdy = — = —
Mg M)

366

CobHMparAe H pAcceHBIROIRe IHHESH. [oHEad aEEsA  PoxycHOE

1
PACCTOAIE H OITTHHECHAA CHIIA TOHROH THHIEL D= F

367

T 1
FopyIa TOHEOH IHHSEL: - + =
d f
Veeaauenme, gasaedoe mEEol: [T =

d T+

.F\ h




B cyaae pacceHEaOmeH JIETSEL

1
DLl = F=—==>10
D 2

368 = g_ = % <1
Xon myaa, Ipomemers THHTY 07T IROHSEOIEHERM VIToM E &8 TIapHoH
onTHgeckol ocH. [TocTpoernte BIoOpaHeInE! TOWKH M OTPESEA OPAMOH
E cOUHPAOIEX H PACCEHEBAIONNXE THESAX B HX CHCTEMAX

369 POTOANIAPAT KK ONTHIECKHH IpEGop. [Mas FaF onTH=ecka cHeTeMa
Huarepdepenmma  ceera.  KorepeHTHEI: — HCTOWMDEH.  YCIOEHA
HalUDONEHHA MARCHMYMOE H MHHMMYMOE E HHTIepdepeHIpOEROH
KapTHHE 0T JEYX cHEH(I23HERX FOrepeHTHER HCTOMHEECE

36 MAKCHMYMBI — A= Em%; m=0,+1.+2+3

MITHITMYMET — A =[2m+1)2, m=0,%+1,+2 +3__
Juidparoer ceera. JudpaknECHHAT peméTEa. YOIOEME HaOMIOMEHFA

16.11 TIAEHETX MAKCHMYMOE IIPF HOPMATBHOM [I3TSHIH MOHOXpOMaTHIE CEOTD
CEETA ¢ FIHHOH BOMHEL A HA PeMETEY ¢ Oeprogoy d:
drivgdy =l m=0,+-1,+' -2+ -3,

3612 JHCTIEpCHA CERTA

4 EBAHTOEBA T $H3HEA
41 KOPITYCEVIISTPHO-BOJHOBOH JTYAJIH3M

411 I'emotesa M. [Inarma o keanrax. Topeayma [Tnamsa: E=hy
Poromes. Iueprad foTona: E=fv = — =pe.

412 E mw & "
Hurmyaee foToma: p= — = — = —

c 4

413 Forosddert. Onute A L. Crozerora. Jaroun fotosdderTa
Vparnenme JHHEmMTERA N1a horosdberTa:
E{}u:mv_ = drrxona + Fopoma,

414 1ae , Eporom = v = %, Agm;,=.&vxp=?

Ep

Erpmma = m;?“ﬂ = el
JIaE.IeHHS CEETA.

415 JAEIeHHE CEETA HA OOIHOCTRE OTPREANIYEY IOESPXHOCTE H HA

TINTHOCTRID MOCIOITARIOTY Y DOESPEHOCTR




43 FHIHEA ATOMHOLIO AFA

431 Hyrmonmas mogems agpa lefzemtepra — HMeamenso. 3apan agpa
o MMaccosoe aEcno anpa. Hrotonm

PamioakTHEHOCTE.
Amsdha-pacman:

A Al 4
ZX—} Z—EY -+ EH:

Eera-pacnag,.
SNeRTPOHHEBE [f-pacoan;

432 A A 0~
XY+ je+v,

IozaTpoERRE B-pacman;

A A O '
zx—'}z_l-&r =+ "'IE + 'lrg

Ianpga-rramyaesme

133 JaroH pAmHMOARTHERODG pacoana: Af) = Ny 27 |

ITyeTs m —dacca pagECAKTHEHOTS EemecTea. Torga mif) = myp =27

434 Apepueie peasmay. JeaeHHs M CHETES TP

YYEBHO-METO/IMYECKOE OBECHIEYUEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI JJ151 YYHEHUKA

Y4eOHUKY:

Msxumes I.5., Byxosues b.b., Corckuit H.H. 10 kmacc. M.: IIpocBemienue,

Mskuwes [.4., byxoBues b.b., Corckuit H.H., Yapyrun B.M. ®usuka 11 kmacc. M.:
[Ipocsemienue.

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA

Enunoe conepxanue obiero oopazosanus hitps://edsoo.ru/mr-fizika/

Meroauueckoe nmocodue. @usuka. 10-11 kmaccel yriyOonéHnblid ypoBeHsb hitps://edsoo.ru/wp-
content/uploads/2023/08/MI1_®wusuka YV _dopmar-docx 17082023 Ha-caiit.pdf

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubnmroreka Mumnpocenienus https://lesson.edu.ru/catalog

PDIII https://resh.edu.ru/
bubmmoreka LITOK https://lib.myschool.edu.ru/market?filters
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