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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHWH W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeAcTaBieHHbIx B PI'OC COO, a taxxe
c yu€roM (enepasbHOM paboueil mporpamMMmbl BocnuTanus U KoHuenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yoix OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHKE,
yCTaHaBIMBAET PEKOMEHIyEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3JieoB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSI3CH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH O0Yy4aroUIUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJIICHHUSI CBOMX HMHTEIUICKTYAIbHBIX M TBOPYECKUX CITOCOOHOCTEH KaXKIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBEHOCTSIM.

B nmporpamme o ¢usuke onpeaensoTcs mIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (uU3NKM Ha YypOBHE cpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIMXCS, OCBOMBIIHMX
mporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 001Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATEIbHOCTHBIN TTOIXOI.

[Iporpamma no gpu3rKe BKIIOYALT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIC TIPEIMETHBIC PE3yJIbTATHI TI0 TOJIaM O0YUCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1m0 (Qu3MKE WMeEeT TPHUMEPHBIM XapakTep W MOXET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[Iporpamma o ¢u3vKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEIICH U
MPENIOCTABISACT BO3MOXHOCTH JIJISl peau3allii  Pa3IMYHBIX METOJIUYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPKaHUS Kypca.



dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. IKoabHBIN Kypc PU3NKN — cUCTEeMOOOpasyIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBICHUWM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
busmdeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHUs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBOMCTBaMH. M3ydeHue (uznku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPU BBIMOJIHEHUU UMU YYEOHBIX UCCIIETOBAHMM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CPEHET0 00IIEro 00pa30BaHus MOJI0XKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsieTCs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnosara€T MCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIMala (U3NYECKOM HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriomyOoa€HHOTO ypOBHS
MPEANoIaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyercs TNOCPEACTBOM BBEJCHHUS 3JEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX DJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30MaCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa KaK
NOCTOSIHHO JIeHCTBYyIoIIero Qaxkropa ydeOHoro mpoiecca. g yrimyOiaéHHOro



YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO YYEHHUYECKOTO SKCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crioco0a peanu3aiuy Gu3n4ecKoro npakTukyma. B nepBom ciyyae mpakTUKyM
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCHEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTerpamusi padot
IPaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCSA B Ipoliecce
u3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMm TpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE  HCCIEOBAaHUE, KOTOpPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIaroBOi NHCTPYKIIUH.

B nmporpamme 1o (QusMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX paboOT M MpaKkTUKyMa Mpe/CTaBlIeHAa €IWHBIM TepeuHeM. Bribop
TEMATUKU IS 3TUX BUJAOB YUYCHUUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXO/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta Qu3uku. I[lpm sTomM obOecneunBaercs
OBJIQZICHHE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEI0BAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHuE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1ad.
[Tpu 5TOM A1t pacuETHBIX 3a7a4 MPUOPUTETOM SBJIIOTCS 33/a4U C SBHO 3aJaHHOU
Y HESBHO 33aJ]JaHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSTh U3YUCHHbBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasena Kypca, TaKk U WHTETPUPYS
MpUMEHEHUE 3HAaHUN U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a/1a4y MPUOPUTETOM
SBJIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’KarolIel JKH3HM, TpeOyromue BbIOopa (GhHU3nIecKon
MOJIEIIN JUTSl CUTYaIliy MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepHalIbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pusuku yriryOs€HHOro YpOBHSI Ha YPOBHE
cpeaHero oOiiero 00pa3oBaHMsS JOKEH HM3y4aThCs B YCIOBHUSIX MPEIMETHOTO
kabuHeTa. B kabunHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000pyI0BaHUE 1715 BHITIOJTHEHHS YKa3aHHBIX B MPOTpaMMe 10 (PU3UKE YUEHUIECKUX
OTIBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy0BaHUE.

JleMoHCTpaloHHOe 00opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M OO0ECTHeurBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMe M0 (U3MKE KIIOYEBBIX JEMOHCTpAIMid st
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBJICHHUH M  TMPOIECCOB, OSMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHH.



JlaGopaTopHoe 00OpynOBaHHME MJII YYCHHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh TMOCTPOCHBI HA KOMILIEKCHOM
UCIIOJb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BH/JIE ITU(PPOBBIX JT1a00paTOpUid.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4aloumxcsi K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUS U (HOpPMHpPOBaHUE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

dbopMHpOBaHE HAYYHOTO MHPOBO33PEHMS KaK pe3yiabTaTa U3y4YCHUS OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUe YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiM (PU3MKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHenIeMy oOy4eHHI0 B 9TOM HaIPaBJICHUH.

JlocTikeHne 3TuX 1elield 0OecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npouecce U3y4eHus Kypca GU3MKU Ha ypOBHE CpeHEro o011ero oopa3oBaHus:

MpUOOpPETEHUE CUCTEMBbI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHrE YMEHUN IPUMEHITh TEOPETHUECKUE 3HAHUS IJIs1 OOBSICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISl TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHE CIIOCOOOB PEIICHUSI PA3IMYHBIX 33]1a4 C SBHO 33JJaHHON (hU3UIECKOM
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3NUECKON
MOJIeJIM, aJeKBAaTHOM YCJIOBHUSM 3aJaud, B TOM 4YHCIE 3aJad HHXKEHEPHOIO
XapaKkTepa;

NOHMMaHWE (U3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBIIQJICHNE METOJAAMH CaMOCTOATEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIM3a W HUHTEpHpeTanuu  WHGOpMAIH,
OIpeeNIeHUs TOCTOBEPHOCTH MOJYUYEHHOTO PEe3yJIbTaTa;



CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH;

pa3BuTHE MHTEpeca K chepaM npodeccuoHaATBHOM AesATEIbHOCTH, CBA3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha usyuenne pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMme mo (¢GuU3MKE MepeueHb JabopaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOABI.

®dusuka — pyHIaMeHTaNnbHas HayKa o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TEOpusi B Mpollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOrOBble W IU(POBHIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TEJO0, UcATbHAS )KUAKOCTh, U/I€AJIbHBIN T'a3, TOUCYHBIN 3apsi).
['unote3a. @U3NYECKH1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyecKas TEOpHsl.

Ponb u mecto ¢u3Nku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpa, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepenure cuiibl TOKa M HANPSsHKEHUS B [IEMU MOCTOSSHHOTO TOKa MPY TOMOIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3aJ]a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCHU CHUCTEMBI
KoopauHat. TpaekTopus.

Ilepemerienne, CKOpOCTh (CpemHsiE CKOPOCTh, MIHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKHM, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUATLHON TOUKH OT BPEMEHU U UX
rpaduku.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOr0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEepUAJIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonnHeitHOe  BMKEHUE. J[BMKEHHWE  MaTepuasbHOM TOYKHA IO
OKPYXHOCTH. YTJIOBasi W JWHEHHas ckopocTh. [lepmom m dactora obOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KACaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUIAOMETD,
JBH>)KCHUE CHAPAIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTFOCTPAIs KMHEMAaTHYECKHX XapaKTePUCTHUK
JIBHOKCHUS.

Croco0bI ucclie10BaHUs ABKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGOmronenue ABMKEHUS Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriI0BO CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUH, CKOPOCTEN IBUKEHUS OAHOTO U TOTO K€ TEJa
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpeHHs MPU NPSAMOJIMHEHHOM PaBHOYCKOPEHHOM JIBM>KEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

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

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

N3ydenue nBukeHus Teia, OpoleHHOro Topu3oHTanbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HA4aJbHOU CKOPOCTHIO TEJA.

W3yyeHue NBUXKEHHSA Tella MO OKPYXKHOCTH C MOCTOSHHOMW IO MOJIYJIIO
CKOPOCTBIO.



HccnenoBanue 3aBUCHMOCTHY NTEPUO1a 0OOpaIieHUs] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpOoB.

Tema 2. lunamuxa.

ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIEHUE,
IPUMEDHI).

Macca Tena. Cuia. [IpuHImn cynepno3uuuu Cuil.

Bropoi 3axkon HeroTOHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHONW H
WHEPTHON MAaCCBI.

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO MaJICHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT Treorpapuyeckoil upoTsl. J(BruKeHnEe HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBXEHUS U CUIIA TPEHUS TTOKOSI.
Koaddumment tpenus. Cuia conpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE MNPOLECCHI: NOAIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBKEHUsS TNl B MHEPIUAIBHBIX 1 HEMHEPIUATBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX HWIMHAPOB WIH IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE PAaBHOACHCTBYIOLIEH MPUIOKEHHBIX K Ty CUJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cnil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune Mmacc no B3auMOJCUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MMAICHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBMXKEHUU OpyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka TrUIOTE3bI O HE3aBUCUMOCTH BpPEMEHM JBUXKEHUSI Opycka IO
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCChlI.

HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOM 4Yepes
NETKui OJIOK.

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

HccnenoBanue nBHKeHHUs] Opycka MO HAKIOHHOM IUIOCKOCTU € TIEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

W3ydeHne NBUKEHUS TPy3a Ha BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CrnoxeHue CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMUHOE PABHOBECHE.

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

Hemoncmpauuu.

Y cIi10BUSsL paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axkonvl coxpanenusn é mMexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIBHBIX TOUYEK. L{eHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

HMMnynbe CHITBI M MU3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomMeHT ummyinbca MarepuanbHOM TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.



PaGora cunpl Ha MamoM W Ha KOHEUHOM mepemenieHuu. [paduueckoe
IpeICTaBIeHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUKH.

[loTeHIMaIbHBIE W HENOTEHUMAJIbHbIE CHIIBL. lloTeHumanebHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHOU NpykuHbl. [loTeHIManbHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmansHas sHeprus tena
B TPAaBUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3AKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

VYpaBHeHne bepHymu i MIOCATbHOM >KUIAKOCTH KAaK CIICICTBHE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOM, (PUTYPHOE KaTaHNE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIbHOW SHEPIrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHepTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY IYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILTHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIB.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.



OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbITHOE 0OocHOBaHue. [{uddy3us. bpoyHoBckoe aBmxeHue. XapakTep ABUKEHUS
Y B3aWMOJICHCTBUS YAaCTHI] BeUIECTBA. MoOJenu CTpOEHUs Tra3oB, KHAKOCTEUH WU
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.

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

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU: YaCTHULIbI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJCAbHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUUECKOW TEOPUH UICATBHOTO Ta3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEN MTOCTYIATEIBHOIO TEMJIOBOTO IBHKEHHUS €€ YaCTHULL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeEToK.

HabGnrogenue u vcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmsie padomuol, npaKmMuKym.

HccnenoBanue mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PAaBHOBECHS IIPH
TEII000MEHE MEXITy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
rdpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHSI COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.



Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMMYECKON cucTeMbl. BHemHne u BHyTpeHHne napamerpsl. [lapamerpsl
TEPMOJIMHAMHMYECKONU CUCTEMBI KaK CPEHUE 3HAUCHUS BEJIMYHH, OIIMCBHIBAIOLINX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmonuHamukd. (CaMONpPOU3BOJIBHAS — pelaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHna U BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBus IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLEHTPALMs YacCTHUL, BBICOKHE
TEeMIIepaTypbl. BelpakeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOIO MJICAJIBHOTO
rasa.

KBazucrarnueckne U HECTaTUYECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TEpMOJUHAMUKe. Beruncienne paboTel o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMMUYECKON  cucTteMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOJAHOCTD, U3ITy4YECHHE.

KonnuectBo Ttemnorel. TermmoéMkocTh Tena. YAelbHas W MOJSpHas
TEIUTOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TeEpMOAMHAMUKHU. BHyTpeHH s dHeprus. Kom4uecTBO TEIIOTHI
U paboTa Kak Mepbl W3MEHEHHUS BHYTPEHHEH OSHEPruM TEepPMOIMHAMHYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 711 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepesaTh TEIIOTY OT 00Jiee X0JIOTHOTO Tejla K 0oJiee HarpeToMy 0e3 KOMITIEHCAIlUU
(Knay3uyc). HeobpaTuMoCTh IPUPOTHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
NOJIyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJIOB C



WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHNYECKOTO TOTUTHBA JIJIS
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTUHU.

Jemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3gymiHoe orauso.

CpaBHeHUE yAENbHBIX TETNIOEMKOCTEHN BEILIECTB.

CriocoObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnabaTHOTO Mpouecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue nmpoliiecca OCThIBaHUS BEIIECTRA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBSA3M DHEPTUH MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS M
TEeMIEPATypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHieHcanus. Micnapenue u kurenue. Y nefpHas TerioTa
napooOpa3oBaHUsI.

HacelllieHHble W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IABJICHUS HACBIIIICHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTyphbl KUTICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIHUS CBOIMCTB
KpuctaiuioB. [lnmaBieHne W KpucTavM3auusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnus.

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

TennoBoe pacuMpeHue KUAKOCTEH U TBEPABIX TeN, 00bEMHOE U JIMHEHHOE
paciupenre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYMUHA
TEIUIOBOTO PacCIIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B Pa30BbIX MEPEXOaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTsKeHHE. Koa(PuIMeHT MOBEPXHOCTHOTO HATSXKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.



Hemoncmpauyuu.

TemnnoBoe pacmpeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenne. Kunenue npu noHW>KEHHOM J1aBJIICHUU.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTbHBIMU TIEHKAMH.

CmauuBaHue.

Kanumisipasie sBiaeHUs.

Mopenu HEHbIOTOHOBCKOM KHUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS] KPUCTAIUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Habmronenue mansix aedopmariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENI0THI IIJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monynst FOHra.

HccnenoBanve 3aBUCMMOCTH  Jedopmanuu  pe3uHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CUJIBI.

Pa3znen 4. DiaekTpoauHaAMMKA.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3anus Ten U €€ MpOSIBICHUS. DJEKTpUYecKuil 3apsa. J[Ba Buma
AIEKTPUYECKUX 3apsaaoB. [IpoBOAHUKM, IUAJIEKTPUKA U  TMOJYHPOBOJIHUKHU.
DJIEeMEHTapPHBIN JICKTPUUECKUAN 3apsl. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO 3apsia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona.

OnekTtpuueckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUE 3apsibl.

Hampsox€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jluawum
HaIMpsKEHHOCTH 3JIEKTPUUECKOTo 1mojisi. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO MOoJs. Pa3HOCTh MOTEHIMANIOB M
HanpspkeHue. [loTeHiuanpHass SHEprus 3apsga B AJIEKTPOCTATUYECKOM MOJIe.
[ToTeHuMaN 3AeKTpocTaTUYECKOTo ToJis. CBA3b HANPSHKEHHOCTH TMOJIS U Pa3HOCTH
MOTEHIIUAJIOB I DJIEKTPOCTATUYECKOTO ToJisi (KaKk OJHOPOIHOTO, TaK U
HEOJIHOPOHOTO).

[IpuHIMI CYyNIEpHO3ULIUU IJIEKTPUUECKUX TTOJIEH.



[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3aps>KeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX IOJEH |
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBHE PABHOBECUS 3apsA0B.

JvanexTpuku B DIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruyeckas
IIPOHUIIAEMOCTH BEIIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coeMHEHUE KOHIeHCcaTOpoB. [locmenoBarebHOE COETUHEHHE
KOH/JICHCAaTOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrxkeHMe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SIIEKTPUUECKOM IOJIE.

TexHu4YecKkrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTAaTHUUECKash 3allUTa, 3a3€MIJICHHE BJIEKTPONpHOOpPOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE IBYX 3apsKEHHBIX IUIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Ban e ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

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

DHEPrust JIIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

OneHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenune npeBpaiiieHus SHEPTUH 3apsSHKEHHOTO KOHACHCATOPa B DHEPTHIO
U3JIy4EHUsl CBETOAMO/IA.

N3ydyeHne npoTekaHusi TOKa B LENU, COAEPHKAILIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIMAJIOB (HampsKEeHUs ) npu
MOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.



VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOYHUKH
toka. Hampskenue U u DJ1C é.

3akoH OMa /U1 ydacTKa MEIu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3ABUCUMOCTh CONPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJIMHBI M IUIONMIAJM TONEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuét pa3BeTBnéHHBIX ekTpuieckux meneil. [IpaBmia Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BBbIAENsEMas Ha
pe3ucrope.

OJIC 1 BHyTpEHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa JIJT MOJIHOU
(3aMKHYTO#) dJIEKTpUYECKOM Ienu. MOIIHOCTh HCTOYHUKA Toka. KopoTkoe
3aMBbIKaHUE.

KonnencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOICTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIT PE3UCTOpa,
JIaMITbl HaKaJIMBaHUS U CBETOIUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/INA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIPsKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIKaHNE TaJIbBAHUYECKOTO 3JIEMEHTA
U OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B IEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre CMEMIAHHOTO COSIMHEHUST PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejiesia usMepeHus ammnepmerpa (BoJabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.



HccnenoBanne 3aBucuMoctd DJIC raqbBaHHMYECKOro 3J€MEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEXK/Y MOJIFOCAMUA UCTOYHUKA TOKA OT
CUJIBI TOKA B LEIH.

HccenenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTbh COINPOTUBICHUS METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas u MPUMECHAs MIPOBOJAUMOCTh
NoJIynIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUI TOK B JJIEKTPOJIMTAX. DIEKTPOJUTHYECKAS JUCCOLMALIUS.
OnekTponus. 3akoHbl Papanes 11l SIEKTPOIIN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOATEIIbHBIN
pa3psia. PaznuuHble TUITBI caMOCTOSITENBRHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opa3psiaHbIe
JIaMIIbl, 3JIEKTPOHHO-TyueBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANO/, CBETOIUO/I, TAJIbBAaHUKA, pAUHUPOBAHUE MEH, BHITUIABKA
ATIOMUHUS, SIIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U MTOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HaoGmroienne amekTpoimsa.

N3mepenue 3apsiia OqHOBAJIEHTHOIO HOHA.

HUccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUST ~ TEPMOPE3UCTOPA  OT
TeMIepaTyphbl.

CHsiTHE BOJIBT-aMIIEPHOM XapAKTEPUCTUKU THOJIA.

Du3nvecKuil MPaKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.



AOGCONIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OueHka rpaHul] NOTPEMIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢puszuku yray0iaéHHoro ypoBss B 10 kiacce ocymiecTBiseTcs
C Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHOZ20
NnO3HAHUA: ABICHHE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPEUIHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, U POBas 1adOpaATOPHUSL.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JluHelHas (QyHKIMS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ X MPOEKIMU HA OCH KOOPJIHUHAT, CII0KEHNE BEKTOPOB.

buonozua: mexanuueckoe JABMKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl,
yTHWIH3auus OHWOOPraHMYECKOTr0 TOIUIMBA JJisi  BBIPAOOTKH «TEIJIOBOI» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJICHUS B PUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOU NIPUPOJE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB ¥ MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, MOJIYyYEHUE HAHOMATEPHUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEN, KUIKOCTEN U T'a30B, )KUJIKHE KPUCTAILIBI, 3JIEKTPUYECKUE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTHYECKAas  JAMCCOLMAlUs, TalbBaHUKA, JIJIEKTPOHHAs
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHH3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKLNHN), UCIIOIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M APYIHE), ABUTaTE]Ib BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIYy4EHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKasl 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
ra30pas3psiIHbIE JTAMIIBI, TTOJIYITPOBOJHUKOBBIE IPUOOPHI, TaIbBAHUKA.
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Paznea 4. JaekTpoanHamMuka.

Tema 4. Maznummnoe noe.

B3anmoneiicTBUE TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHONM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHUTHBIX NIOJIEH. JIMHUY MarHUTHOU UHIYKIMH.

MarauTHoe 1oJie IpOBOAHUKA C TOKOM (IPSMOIO IPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJIb. [[BH)KEHNE 3apsHKEHHON YaCTULB
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

MarnutHoe nose B BemecTse. PeppoMarHeTuk, rnapa- U InaMarHeTUKH.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMUYECKUE IIPOLIECCHI: IIPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
M10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIMU MOJIA IJTMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHMs My4yKa 3J1€KTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIEHOTO npubdopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccenenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB (peppOMArHeTHUKOB.

HccnenoBanne neMCTBUSI TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHIIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
uHaykiuuu. OJIC mHAyknuu. 3aKOH 3JIEKTpOMarHuTHOW uHAykiuu Dapanes.
Buxpeoe anekrpuueckoe mnoie. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LI€NM IOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJOIMYECKHE MPOUECCH: WHAYKIHUOHHAS
Meyb, COJICHOU/I, 3allUTa OT JICKTPU3ALMH TEJl MPU ABMKEHUH B MArHUTHOM T10JIE
3eMJIH.

Hemoncmpauuu.

HaOGmnronenue siBfeHust 3JeKTPOMarHUTHOM UHIYKITUU.

UccnenoBanne 3aBucumMoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

[IpaBuio Jlenua.

[Tamenrie MarHuTa B aIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctyd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIAH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanre sIBIEHUS] CAMOUHAYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOaHus. Kunemarnueckoe U TUHAMUYECKOE OTHCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIOAHUM U3 UX DHEPTreTUYECKOTo U
KMHEMaTUYECKOTO OTTMCAHUSI.

Ammumutyna u (daza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHWU HCXOIHOM
BEJIMYMHBI C aMIUTUTYJaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.



[leprog m uacrora konebanmii. Ilepmon Mamnbix CBOOOAHBIX KoJeOaHMM
MaTEMaTHUYECKOro MasTHUKa. Ilepuos cBOOOJHBIX KOJEOAHUH NPY>KMHHOIO
MAasTHHKA.

[TonsiTue o 3aryxaromux kKoneOaHusX. BeiHyX/1eHHBIE KOsIeOaHus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHHuYecKue yCTpOMCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KayeJn, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKEHUS.

HabiroieHue He3aBUCMMOCTH MEpUo/ia MallbIX Kosie0aHUil rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanne koyie0aHMM TIpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
(dbopMUpOBaHUS MTPEICTABICHUHN 00 UeaIbHON MOJENN MIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoJeOaHUAX Ipy3a Ha MpYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne mnepuofa CBOOOJHBIX KOJIEOAHUH HUTSHOTO M MPYKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHUM Ha yIIpyroMm IMojBece.

N3yyeHue nBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTYXaOMIMX KOJIeOaHH.

HccnenoBanne BoIHYXACHHBIX KOJICOAHMIA.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsia KOHJEHCaTopa ¢ aMIUIMTYA0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUH B HI€aIbHOM KOJIe0aTEIbHOM KOHTYPE.

3aryxaromue AIIEKTPOMAarHUTHBIE Kojie0aHusl. BriHyX1€HHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUSI.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOI'O TOKa OT BPEMEHH.



CHHyCOMIAJIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOUJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsiKeHUN.

Wneaneupiii Tpanchopmarop. IlpousBoiacTBo, mepegadya MU MOTpeOIeHUE
ANEKTPUYECKOUN SJHEPTUH.

OKOJIOTUYECKHE PUCKU TMPU MPOU3BOACTBE AneKTposHepruu. KynbeTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUM B TIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JJICKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpOoIepe1ay.

Jemoncmpayuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXarOLUX JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenp 3JIeKTpPOMarHuTHOTO TeHEpaTopa.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucrop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3onanc mnpum mocCiIeIOBAaTEIbBHOM COEAMHEHWM PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO M PUHIIMIT ACUCTBUS TpaHChOopMaTopa.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPAKMUKyMm.

N3yuenue tpancpopmaropa.

HccenenoBanyue IMEpEMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B LM NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpoOMAZHUMHbBIE GOJIHDL.

MexaHudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHeHus. llomepeunsle wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)KeHHE, MpejoMJeHHe, HUHTephepeHuus U
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTaus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.



CBoiicTBa  3JIGKTPOMarHUTHBIX  BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
HoJIIpU3aLusl, MHTepPEpeHLus U Au(pakuus.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHHUYecKue YCTPOMCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHA, Tenaedon, CBY-neun,
YJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOI0JIbHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu n auppakuuy MEXaHUIECKHUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro IpUMEHEHUE.

HaGmroneHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOAHUIA.

HccnenoBanne CBOMCTB 3JICKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHs.

OO6HapyxeHue nHPpaKpacHOTo U yIbTPadHUOIECTOBOTO U3ITYUEHUMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHUE CBETA B OJHOPOAHOU cpene. Jlyd cBera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npesoMieHusi. OTHOCUTENBHBIA MOKa3aTelb npeaomiieHus. 110CcTOSHCTBO 4acTOThI
CBETa M COOTHOIIEHUE JUIMH BOJIH ITPH MTEPEXOJE MOHOXPOMATHUECKOTO CBETA YEPE3
IpaHuUIly pa3zielsia JByX ONTUHYECKUX CPE.

Xon nyueit B mpusme. [ducnepcusi cera. CioxHbI cocTaB 0€lI0ro CBeTa.
IBer.

[TomHOe BHYTpeHHEe oTpakeHue. [IpeenbHbI yroa NoJHOTO BHYTPEHHETO
OTpaKEHUS.



Cobuparomniue u paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U ONTUYECKasl cuja TOHKOW JHMH3bL. 3aBUCUMOCTh (POKYCHOTO PacCTOSHUS TOHKOMN
cepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEJIBHOTO IOKa3aTes
IIPEJIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xox ny4a, MPOMIEAIIEro JIMH3Y IMOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontudyeckoir ocu. IlocTpoeHune wu3o0pakeHWd TOYKM M OTpe3Ka MpPSAMON B
coOMparoIMX U PACCEUBAIOIIMX JHH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromast crnoco6HoCTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NpUMEHMMOCTH F€OMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WuTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. IIpuMephl KIIacCHYECKHX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakaus ceta. [JudpakuuonHas pemérka. YciaoBue HaONIOAECHUA
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUPPAKIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroannapar, MUKpPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

Habnrogenune noHOro BHyTPEHHETO oTpakeHus. Mojienb CBETOBOIA.

HccnenoBanre XoJa CBETOBBIX MYYKOB 4Yepe3 IIOCKONapaIeIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300payKEHUH B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKOa.

Hab6mronenune naTepdepeniinu cBera.

Habmroienue 1BeTOB TOHKUX TIJIEHOK.

Hab6mronenune nudpaxium ceera.

N3yyenue nudppakiinoHHON perETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaOmronenue nucnepcuu cBera.

Habmronenue nosisipuszanuu cBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YUYECHHSI MEXAaHUYECKUX HaIPSKEHUH.



Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenue nokazaTens NpeoOMIICHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BeliecTBa (Ha
pUMEPE KUJKUX JTHH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAOIINX JIUH3.

[Tomyuenune n300paxxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tomyuenue n300paxe€Husi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, uHTepYEepeHInn 1 MoJIsprU3aliii CBeTa.

N3yyeHue nonspusaiuu cBeTa, OTPKEHHOTO OT MOBEPXHOCTH JIUAJICKTPHUKA.

N3yyenue nHTEpPEpeHIINY JIa3epPHOTO U3ITyUYCHUS HA IBYX IIEISIX.

HaOmnronenue aucnepcum.

Habmnronenue u ucciaegoBanve IuppakiinOHHOTO CIIEKTpa.

N3Mepenune IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue cnekTpa U3Iy4eHUs! CBETOAMOMA MPU MOMOIIM AU(PPAKIHOHHOM
PELIETKMY.

Paznesn 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.

['paHuIBl IPUMEHUMOCTH KJIACCHUECKON MeXaHUKHU. [locTynaTel criennanbHOMI
TEOPHUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpazoBanusi  JlopeHia.
YcnoBue npruMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEIJIEHUE
BPEMEHU U COKPAILEHUE JITIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MIOKOSI.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHE MPOUECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHndeckuil 3KCIIEpUMEHT, J1a00paTOPHbIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIOyJbca MW DHEPrUU  PEISTUBUCTCKMX 4YacTui (1o
dboTorpadusM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TEIUIOBOE H3NTyueHUE (M3JIydeHHEe aOCONIOTHO YEPHOTO Teia).
3akoH cMemieHus Buna. I'unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTUSI U UMITYJIHC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl potodddexra. YpaBHeHue
OunmreHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.



JlaBnenue cBera (B YAaCTHOCTH, [aBJIICHHE CBETa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocth). OmnbiTel I1. H.
JleOenena.

BomnnoBsie cBolicTBa yactull. Bomusl ne bpoins. nuHa BosHb! ne bpouss u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyLIelca dactuubl. KopmycKymispHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 371eKTpoHOB Ha KpUCTAIIIAX.

Crnenu¢uka n3mepenuit B Mukpomupe. COOTHOIICHUS HEOMNPEAeTIEHHOCTEN
['eiizendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKON, COJIHeUHas Oarapes,
CBETOIUO/.

Hemoncmpauuu.

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeroguon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanust Gpororddexra.

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

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOEHUsl atoMma. IlnaHerapHas MoJenb aToMma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornorieHre GOTOHOB MpU MIEPEXOE aTOMa C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.

Buapl ciektpoB. CIeKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CrnioHTaHHOE U BRIHYKJICHHOE U3TyueHue creta. Jlazep.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaOmronenue TMHENYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA NOHU3UPYIOIIUX YACTHII.
OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUCHHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.
Hab6nronenue muHeyaToro crekTpa.



HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas mozens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3oTonsl.

PagnoaktuBHOCTh. Anbda-pacnaa. DNEKTPOHHBIA M TO3UTPOHHBIN OeTa-
pacrnan. ['amma-n3nyyeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaauMoakTUBHBIE H30TOIBI B MPHUPOJIE.
CBoOiICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHUE paIMOAKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbI QoH n3inydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt macch siapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIIEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpanyy U UCCIIETOBAHUS DJIEMEHTAPHBIX YACTHL.

@DyHIaMEHTAJIbHbIE B3aUMOJACHCTBUA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CranmapTHON Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®dusznka 3a npenenamu CranmgaptHoll Mozaenu. TEéMHas maTepus U TEMHas
DHEPIUsl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
BuiibcoHa, s/1epHblil peakTop, TEPMOSAEPHBIN peaKkTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre TpekoB 4acTHIL (10 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIb30BAHUEM JI03UMETPA.

N3yueHnne noraomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pa3zgea 8. DiieMeHTBHI ACTPOHOMUM U aCTPOQU3UKH.

Otanel pa3BuTUs acTpoHoMuu. [IpuknagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IpuMeHHMMOCTh 3aKOHOB (U3HMKH JUIsi OOBSCHEHUS MPHUPOIbI
KOCMHUYECKHX 00BEKTOB.

MeTonbl  aCTpOHOMHUYECKUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJHOTENIECKOIIbI, BHEATMOC(EpHAsk aCTPOHOMHUSL.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JBUKEHUE.

ConHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CostHIa U 3BE3I.



3BE3/1bI, UX OCHOBHBIC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3MbI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOW IOCIENOBATEIbHOCTU. BHYTpeHHEEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
[Nanmaktuke. Tunel ranakruk. Paguoranaktuky u kBazapbel. UEpHBIE NBIPHI B sapax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3IIyUEHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HabGnronenust 3B€3qHOr0 HeOA HEBOOPYXKEHHBIM IJ1a30M C MCHOJb30BaHHEM
KOMITBIOTEPHBIX MPUIOKEHUHN JJIsI ONpPEIeSICHHs TTOJI0KEHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TUJIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOILJICHHM.

Pu3nyecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIEC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pPador,
OMMCAHHBIX B  TEMATUYECKUX  paszlenax «YUYEHUYECKUUA  DKCIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01marouee MOBTOPEHUE.

OO6o001eHne U cucTeMaTH3alus CoJepKaHusl pasniesoB Kypca «MexaHuKay,
«MomnexynsipHast (pU3MKa U TEPMOJUHAMUKAY, « DTMEKTPOAMHAMUKAY, «Koebanus u
BOJHBI», «OCHOBBI CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTWY», «KBaHTOBas
busnKa», « JIEMEHTHI aCTPOHOMHH B aCTPOPUZUKNY.

Ponp ¢usuku u acTpoHOMUHM B IKOHOMHYECKOM, TEXHOJOTHYECKOM,
COITMAILHOM M ATUYECKOU cepax AesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOU KAapTUHE MUpA, 3HAYCHHUE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3ngecKoil Teopuu, posib (U3MIECKON TEOpruU B POPMUPOBAHUU MPEACTABICHUIMA



0 (pusmueckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBS3H.

N3yuenue kypca ¢pu3uku yriay0néHHoOro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJAEpPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcaMu MATEMAaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ20
nO3HaAHUA: SIBICHUE, HAYYHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DSKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaToOpusl.

Mamemamuka: peuieHUE CHCTEMBl YpPAaBHEHHMU. TpPUTOHOMETpHUYECKHE
(yHKUIHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUUU. [Ipyu3Haku mNOMOOHSI TPEYroJIbHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Tel.

Buonozcua: >nexktpuueckue SBICHHUS B JKUBOM Npupojie, KoseOaTelbHbIE
JBWKEHUS B JKMBOM IPHUPOJE, SKOJOTWYECKHE PHUCKUM TIPH IMPOU3BOJCTBE
JIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasi JMATHOCTUKA B MEIULIMHE, ONTUYECKHE SBIECHUS B >KHUBOU
IpUPOJE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAsi CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dboTochEMKA 3€MHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOTO TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIyTHUKOBbIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.
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OU3MKE HA YPOBHE CPEJJHEI'O OBIIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JInYHOCTHBIE Ppe3yJbTaThl OCBOEHHA Yy4yeOHoro mnpeamera «Dusuka»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTH M CIIOCOOHOCTh  OOYYaromMxcs
PYKOBOJICTBOBAThCSl C(POPMUPOBAHHOW BHYTPEHHEH TMMO3HMIIMEH JUYHOCTH,
CUCTEMO LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIMX TPaJWLMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIEeCTBa,
pacliMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATEIBHOCTH B IIPOLIECCE
peanu3alyy OCHOBHBIX HAIIPABICHUN BOCIHUTATEIIBHON JEATEIBHOCTH, B TOM
YHUCJIE B YACTHU:
rPasKIAHCKOI0 BOCIIUTAHMSA:

e CchOpPMUPOBAHHOCTb TPAXIAAHCKOW TMO3UIIMKM OOYyYaromerocs Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

e IIPUHATHE TPATULIUOHHBIX OOIIEUYETIOBEUECKUX T'yMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTH B  HHTEpecax
rpa<IaHCKOro  oOllecTBa, y4yacTBOBaTh B CaMOYINpaBICHUM B
o0pa3oBaTeNbHON OpraHu3aluy;

e YMEHHE B3aUMOJECHCTBOBaTh C COLHMAIBHBIMM HMHCTUTyTaMU B
COOTBETCTBHUH C UX (DYHKLIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTapPHOW U BOJOHTEPCKOMN AESATEIBHOCTH.

NATPHOTHYECKOI0 BOCIMTAHUS:

e CchOPMHUPOBAHHOCTh  POCCHHMCKON  TPaXKIAHCKOW  HMJICHTHYHOCTH,
NaTpUOTU3Ma;

e IIEHHOCTHOE OTHOILLIECHHE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUUECKOTO IOBEICHUS;

e CIIOCOOHOCTH OIICHMBATh CHUTYyallMI0 M TNPUHUMATh OCO3HAHHBIC
pElIeHUs, OpPUEHTUPYACh Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUYEHOTIO;

e OCO3HaHHWE JUYHOIO BKJIa/a B MOCTPOCHUE YCTOMUMBOIO OyIyIIETO.

3CTETUYECKOI0 BOCIIUTAHMSA:



e DCTETUYECKOEC OTHOIICHHE K MHUPY, BKJIIOYAs OSCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (HPU3UIESCKON HAyKe.
TPYAOBOT0 BOCTIMTAHUSI:

e HHTEpEC K pa3muuHbiM cdepaM MpodecCHOHATBHON ACSITeNFHOCTH, B
TOM YHCIIe CBSI3aHHBIM C (DM3UKON W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBIM BBIOOp Oyaymiei TpodeccCMu W peaTn30BHIBATH
COOCTBEHHBIC KH3HCHHBIC IIJIAHEI;

e TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BAaHUIO B
o0actu (PU3UKHU Ha MPOTHXKEHUU BCEH JKU3HU.

IKOJOTHYECKOTO BOCTIMTAHMSA:

e chOpPMHUPOBAHHOCTD IKOJIOTUIECKOI KYJIBTYPHI, OCO3HaHHWE
rJ1I00aJTbHOTO XapaKTepa 3KOJOTHISCKUX MPOOIIeM;

e TUIAHMPOBAHHE M OCYIIECTBICHUE JCHCTBUN B OKpY)KAIOIICH cpene Ha
OCHOBE 3HAHUS IIeJICH YCTONYMBOTO PAa3BUTHS YEIIOBEYECTBA,;

e pAaCHIMPEHHE OTBITA JIEATEILHOCTH IKOJOTHUECKOW HAIIPABICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAHUH IO (PU3HKE.

HEeHHOCTH HAYYHOT0 MO3HAHHUSL:

e chOpPMHUPOBAHHOCTD MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS PU3NICCKON HAYKH;

e OCO3HAHHE IEHHOCTH HAYyYHOU JEATEIbHOCTH, TOTOBHOCTH B TpOIlEcce
u3ydeHus] (PU3MKH OCYIIECTBIIATh MPOCKTHYK) W HCCIICIOBATEIBCKYIO
JCSATCIIbHOCTh MHINBUAYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS
ba3oBble 1ornyeckue AecTBUA:
e CaMOCTOSITEIBHO (POPMYJIMPOBATH M AKTYalM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpPEACIATH LEU ACITCIBHOCTH, 33J1aBaTh IMapaMeTPhbl U KPUTECPUHU UX
JOCTHKCHUS,
e BBIBJSITh 3aKOHOMEPHOCTH U TMPOTUBOPEYHS B PacCMATPUBACMBIX
(bU3HUECKUX SBICHUSIX;
e paspabaTeiBaTh IIJIaH peHieHus MNpoOJeMbl ¢ y4ETOM aHaIM3a
MMEIOIINXCS MaTePUATBHBIX M HEMATePUAITbHBIX PECYPCOB;
e BHOCHTh KOPPEKTHUBHI B JI€ATCIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3yNbTATOB MEJISIM, OIIEHUBATH PUCKH ITOCIICACTBHUI IEITEIILHOCTH;



KOOPJIMHHUPOBaTh M BBIIOJHATH padOTy B YCJIOBHUSIX pEAIbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;
pa3BUBaTh KPEATUBHOE MBILUICHHUE MPU PEUIEHUH KU3HEHHBIX IPOOIIEM.

Ba3oBnle ucciieqoBareLCKHe 1eiCTBUSA.

BJAJE€Th HAy4YHOH TEPMUHOJIOTHUEH, KIIOUEBBIMU MOHATHSAMH U
METOJaMHU (PU3NYECKON HAYKHU;

BIQ/JIETh HABBIKAMU  y4eOHO-UCCIEOBATENLCKOH M  MPOEKTHOU
JESTeIbHOCTH B 00JacTh (PU3UKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJOB peHIeHHs 3adad (PU3MuecKoro
COJIepKaHusl, IPUMEHEHUIO PA3IUYHBIX METOJOB [T0O3HAHUS;

BJIA/IeTh BUJAMH JESATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpETaluy, IpeoOpa3oBaHUI0O M NPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX CUTYalLUsAX, B TOM YHCJIE IIPU CO3AaHUU YUEOHBIX MPOECKTOB B
0051acTH (PUBHKHY;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UpPOBATh 3a7ady,
BBIBUTATh THUIOTE3y €€ pelieHusl, HaXOIWTh apryMeHTHl Jis
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHMIA, 3a]1aBaTh MMapaMeTPhl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJ€ PEUICHMs 3a/ladll Pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX IOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHUSX;

CTaBUTh U (POpMYIHMpPOBaTh COOCTBEHHBIE 3a/a4yM B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3HUKHY;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;,
yMETh TMEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUUECKYIO 00J1acTh
KU3HEACSITEbHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;
BBIBUTATh HOBBIE WJEH, MpejaraTb OPHUTHHAIBHBIE TOAXOABI U
pEIICHNUS;

CTaBUTh TPOOJNEMbI H 3a7aud, JOIMYCKAIOIIUEe aJbTePHATHBHbBIC
PEIICHUSI.

Pabora c undopmanueii:

BJIAJICTh HABBIKAMU MOTY4YeHUsI HHPOpMAINH (PU3UIECKOTO COACPIKAHUS
M3 UCTOYHUKOB Pa3HbIX THIOB, CAMOCTOSTEJIBHO OCYLIECTBIIATH MTOUCK,
aHaJIN3, CUCTEMAaTU3alUI0 U UHTEPIPETAINI0 NHHOPMAINHN PA3TAIHBIX
BUJIOB U (POPM TMPE/ICTABICHUS;



OLICHMBATh JOCTOBEPHOCTH HH(OpMAILINH;

UCIIONIb30BaTh CpPEACTBA WH(GOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTU B PpEIICHWHM KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U
OpPTraHU3aIMOHHBIX 3aJa4 C COOJIOACHHEM TpeOOBaHMN >PrOHOMUKH,
TEXHUKU OE€30MaCHOCTH, THTHEHBI, PecypcocOepeKeHuns, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM O€3011acCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPKAHUS B Pa3IMYHBIX (popMaTax ¢
y4€TOM Ha3zHa4yeHHs] MHGPOpPMAIMU U LEJIEBOW ayAUTOPHUH, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YAIHU3AIHH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

OCYIIECTBIIATh OOILIEHHWE Ha YpokKax (HU3MKM M BO BHEYPOUHOU
NEeATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalluii M CMSAr4arh
KOH(JIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOKO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
S3BIKOBBIX CPEJICTB;

IIOHMAaTh W  HCHOJIb30BAaThb  IPEUMYLIECTBA  KOMAHIHOM U
UHANBUIYaTbHON pabOThI;

BBIOMpPATh TEMATUKY U METOJIbI COBMECTHBIX JCUCTBUM C YUETOM OOIIHMX
UHTEPECOB U BO3MOKHOCTEHN KaKI0TI0 YJI€HA KOJUIEKTHUBA,;

IPUHAMATh LEJIA COBMECTHOM JEATEIIbHOCTH, OpPraHW30BBIBATH U
KOOPAUHUPOBATh JEHUCTBUS MO €€ JOCTHKEHHWIO: COCTABIATH IUIaH
NEUCTBUM, paCHpelesaTh POJAd C Y4YETOM MHEHHUM YYACTHHUKOB,
00CyX1aTh pe3yibTaThl COBMECTHOM padOThI;

OLICHMBATh Ka4Y€CTBO CBOETO BKJIAJAa M KAXKJIOTO YYaCTHHUKA KOMaH/bI B
oO1uit pe3ysabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE NPOEKTHI, OLICHUBATH WAEHU C IO3WLHMU HOBU3HBIL,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETHUUECKOE MOBEACHHUE B PA3JIMYHBIX
CUTyallMsiX, TMPOSBIATH TBOPUYECTBO U  BooOpakeHWe, ObITb
WHUIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATEIbHYIO JEATEIHLHOCTh B
obnmactu (U3MKA U aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopmyIupoBaTh COOCTBEHHBIE 3a/1aUH;



e CAMOCTOSITEIIBHO COCTAaBJISTh IJIAH PEIICHHS PACUETHBIX M KaUeCTBEHHBIX
3aJ1a4, TUTaH BRITIOITHEHUS MPAKTHUECKOU padOTHI ¢ YIETOM HMEIOIITIXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTECHUM;

e IaBaTh OIICHKY HOBBIM CUTYaIUsIM;

e pacHIMpATh paMKH y4eOHOTO IMpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

e JICNIATh OCO3HAHHBIN BBIOOP, APTYMEHTHPOBATH €ro, OpaTth Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHUC;

e OTICHUBATH MTPUOOPETEHHBIN OTIBIT;

e CITIOCOOCTBOBATHh (DOPMHUPOBAHUIO U TPOSIBICHUIO SPYAUIIMU B OOJACTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

e IaBaTh OLICHKY HOBBIM CUTYaIlUsM, BHOCUTh KOPPEKTUBBI B I€ITEILHOCTD,
OIICHWBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;

e BJIQJICTh HABBIKAMH TIO3HABATEIHHON pediekcur Kak OCO3HAHUS
COBEpIIIACMbIX JIEUCTBUA W MBICIHTEIBHBIX IPOIECCOB, WX PE3YJIbTaTOB U
OCHOBAaHHUII;

* UCTIOJIb30BaTh MPUEMBI PEQIIEKCUU JUIsl OLIEHKHM CUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

e YMETh OIICHUBATh PUCKM M CBOEBPEMEHHO NMPUHHMATh PEIICHUS IO UX
CHW)KCHHUIO;

e IPUHUMATh MOTHBBI W ApPTYMEHTHI JAPYTHX IPHU aHaJIu3e pPe3yIbTaToOB
NEeSATEeTLHOCTH;

e IPUHUMATH Ce0s, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

e IPUHUMATh MOTHUBBI U APTYMEHTHI JPYTHX MPU aHAJIU3€ Pe3yIbTaToOB
NEeSATEeTbHOCTH;

e IPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIHMOKH.

B mporiecce mocTrkeHHs IMYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI
no ¢u3uke ISl YPOBHS CpEAHEro oOmero oo0pa3oBaHus y OOy4aromuxcs
COBEPIIICHCTBYETCS AMOITMOHAJIBHBIN WHTEJUICKT, TIPE IO Iar afo A
c(hOpMHUPOBAHHOCTD:

e CAMOCO3HAHUSA,  BKIIOYAIONIETO  CIIOCOOHOCTH  TMOHUMATh  CBOE
HOMOIIMOHAILHOE COCTOSTHUE, BHJIECTh HAIPABICHUS Pa3BUTHUA COOCTBEHHOMU
HYMOIMOHANIEHOM cepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOpPETYJIMPOBAHMS,  BKJIIOYAIONMIETO  CAMOKOHTPOJIb,  yMEHHUE

NPUHUMATh OTBETCTBEHHOCTH 3a CBOE IIOBEJEHHE, CIIOCOOHOCTH



aganTUPOBATbCS K HOMOIMOHAIBHBIM HW3MEHEHUSM W  IPOSBIATH
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;

e BHYTPEHHEH MOTHBALIUM, BKJIIOYAIOLIEH CTpEMJIEHHE K JIOCTHKEHUIO
LHEeJIW U yCHexXy, ONTUMHU3M, MHULIHMATUBHOCTb, YMEHHE JEHCTBOBATH,
UCXO/sI U3 CBOUX BO3MOXHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHHE ApPYTUX, YYUTHIBaTh €r0 MPHU OCYUIECTBICHUU OOIIEHUS,
CIIOCOOHOCTB K COUYBCTBHIO U COIIEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKIIIOYAIONIMX CHOCOOHOCTH BBICTPAMBATH
OTHOILIEHHUSI C APYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH MUHTEPEC U
pazperaTb KOHQIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K konny obyuenus B 10 Knacce npeiMETHbIE pPe3yJbTaThl Ha YriyOJIEHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy OOYUAIOIIUXCS YMEHUI:

e IOHUMATh POJb (PHUIUKKM B IKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
AKOJIOTUYECKOM, COLMAIBHOM M 3THYECKOW cepax AesITEIbHOCTH YeIIOBEKa,
poib U MecTo (U3UKH B COBPEMEHHON HAy4YyHOW KapTWHE MHpa, 3HAYCHHE
ONMUCATENIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIbHOW W MPOTHOCTUYECKOU
byHKIUNA (U3NUECKOM TEOpUM — MEXaHUKHU, MOJICKYJISIpHOU (UBUKUA W
TEPMOJIMHAMUKH, pOJib (PU3nuecKkoi Teopuu B HOPMUPOBAHUU MIPEACTABICHHMN O
du3nuecKoil KapTUHE MUPA;

e pa3NMUUaTh YCJIOBUSA MNPUMEHMMOCTH Mojeneld (U3NYECKuX Tel U
MPOLIECCOB (SIBICHMI): MHEpLMAJIbHAS CUCTEMa OTCUETa, a0CONIOTHO TBEPIOE

TE€JI0, MaTepHUalIbHAs TOUKA, PABHOYCKOPEHHOE JBUKEHUE, CBOOOIHOE MaIeHHE,
abconoTHO ympyras jAedopmanus, aOCOTIOTHO YyOpyroe u aOCOJIFOTHO
HEYNpyroe CTOJKHOBEHHS, MOJEIM Ta3a, JKUJIKOCTH U  TBEPAOrO
(KpUCTaJUIMYECKOr0) TeJa, WICANbHBIM Ta3, TOYEUHBIH 3apsl, OJHOPOIHOE
AIIEKTPUYECKOE TOJIE;

e pa3nU4aTh yCIOBUSA (TPaHUIIBI, OOJACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TMOHMMATh BCEOONIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPAaHMYEHHOCTh UCTIOIB30BaHMUS YACTHBIX 3aKOHOB,;

e QHAIM3UPOBATh U OOBSACHATH MEXAHHUYECKHWE TMPOILECCHl M SIBJICHHS,
HCIIOJIb3YSl OCHOBHBIE TOJIOKEHHSI U 3aKOHBl MEXaHUKU (OTHOCHUTEIBHOCTh
MEXaHWYECKOTO JBIKEHUA, (OpPMyNbI KHUHEMATHKA PaBHOYCKOPEHHOTO



JBYDKEHUS, IpeoOpa3oBanus [ anmmes 1Jis CKOPOCTH U TIEPEMEIICHUS, 3aKOHBI
Hprorona, npuHOMII OTHOCHUTENBHOCTH ['anmuies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUSI UMITYJIbCA U MEXAHUYECKON DHEPTHH, CBS3b
paboOThI CUJIBI C U3MEHEHHEM MEXaHMUYECKOW SHEPI'HH, YCIOBHUS paBHOBECHS
TBEPIOTO Tella), MPU HSTOM UCIOJIb30BaTh MATEMAaTUYECKOE BBIPAKECHUE
3aKOHOB, YyKa3blBaTh YCJIOBUS NPUMEHUMOCTH (PU3MYECKHX 3aKOHOB:
npeodpazoBanuii ['anumnesi, BTOPOro U TpeThero 3aKk0HOB HbIOTOHA, 3aKOHOB
COXPAaHEHHSI HMITyJIbCA W MEXAHMYECKOW HHEPruu, 3aKOHA BCEMHUPHOIO
TSATOTCHUS,

e AHAJIU3UPOBATH U OOBSICHATH TEIJIOBBIE MTPOLIECCHI U SIBJICHUS, UCIIONb3YsI
ocHoBHbIe TmoONOKeHUs MKT u 3aKkoHB MOJIEKYJSIpHOM (U3UKK U
TEPMOAUHAMHUKN  (CBS3b  JABICHHUS HJCAIBHOTO Ta3a CcoO CpeaHeu
KUHETUYECKOW DJHEPruer TEIUIOBOI'O JBWIKEHUS W KOHLIEHTpPALMEHd €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHUHETUUECKON SHEPTUEH
TEIUIOBOTO JBWKCHUSA €r0 4YacTHUll, CBS3b JABJICHUA HJCAIBHOTO Ta3za ¢
KOHIICHTPAIIMEH MOJIEKYJ W €ro TeMIepaTypoil, ypaBHeHUEe MeHaeneeBa—
KnaneiipoHa, nepBbIil 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHUS SHEPTUU B
TEITOBBIX MPOLECCAX), IPU 3TOM UCIIOIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaTh YCJIOBUs IPUMEHUMOCTH YpaBHEHUs MeHeneeBa—
Knaneripona;

e AHAJIM3UPOBATh U OOBSICHATH DJICKTPUYECKUE SIBJIICHUS, HCIIOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI U 3aKOHBI DJIEKTPOJMHAMHUKUA (3aKOH COXPaHEHHUS
AIEKTPUUYECKOTO 3apsja, 3aKOH Kyiona, MOTECHIIUAIBHOCTh
3JIEKTPOCTATAYECKOTO TOJIS, MPUHIUI CYNEPIIO3ULIAN DIEKTPUUECKUX TTOJIEH,
IIPM 3TOM YyKa3blBas YCJIOBHUS TNPUMEHHMMOCTH 3akoHa KyrnoHa, a Takxke
NPAKTUYECKN Ba)KHbIE COOTHONIEHUS: 3aKOHbI OMa i y4acTka Lenu U JJIs
3aMKHYTOM 3JIEKTpUUECKOM 11emH, 3akoH JIxoyna—Jlenna, npaBuna Kupxroda,
3akoHbl Dapanest s JIEKTPOIN3a);

e ONUCHIBATh (DU3UYECKHUE TPOILIECChl U SIBJICHUSI, MCIOJIb3YSl BEJIUYUHBL:
MepEMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€Jla U CUCTEMBI TEJ, CHUJA,
MOMEHT CWJIbI, JABJICHUE, MOTCHIUAIbHAA SHEPTUs, KHHETUYECKAask YHEPIUs,
MEXaHW4ecKas SHeprusi, padoTa CHJIbI, IIEHTPOCTPEMHUTEIBHOE YCKOPECHHE,
CHJIa TSDKECTH, CHJIa YINPYIrOCTH, CUJa TPEHUS, MOIIHOCTb, JSHEPTUS
B3aMMOJICUCTBHS Tena ¢ 3eMyIEl BOM3U €€ TOBEPXHOCTH, DHEPTHUS yIPyTron
nedopMany MPYKUHBI, KOJIMYECTBO TEIUIOThI, aOCONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSS DHEPrus UACaIbHOIO



OJTHOATOMHOTO Ta3a, paboTa HIEaTbHOTO Tra3a, OTHOCUTEIbHAs BIAKHOCTDH
Bo3ayxa, KIIJ| maeambHOro TEIJIOBOTO JBUTaTENs; SJICKTPUUYECKOE IIOJIE,
HaMpsHKEHHOCTh  AJIEKTPUYECKOTO TIOJIs, HANPSHKEHHOCTh MOJII TOYEYHOTO
3apsijia Wid 3apsHDKEHHOrO Iapa B BaKyymMe€ M B JUAJIEKTPUKE, MOTECHIMAI
3JIEKTPOCTATUUECKOrO0 TMOJIsl, PAa3HOCTh MOTEHUMAIOB, JJICKTPOJBUKYIIAs
CuJia, cuja TOKa, HampsHKEHWE, MOIIHOCTh TOKa, AJIEKTpUYEecKas EMKOCThb
IJIOCKOTO KOHJIEHCATOPa, COMPOTUBIICHUE YUACTKa LIETH C MOCIEA0BATEIbHBIM
Y MapajuleibHBIM COCAMHEHUEM PE3UCTOPOB, SHEPTHUS IECKTPUUECKOTO MO
KOHJICHCATOPa;

¢ O0OBSCHATH  OCOOGHHOCTH  MPOTEKaHUs  (PUBHMYECKUX  SBJICHUM:
MEXaHUYECKOE JBUKECHUE, TEIUIOBOE JBMKCHUE YACTHI] BEIIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE IBIDKEeHHE, AUb(y3us, UcmapeHue, KUICHUE U
KOHJICHCAIIMsl,  IUIABJICHWE U KPUCTAUIM3aLMSA,  HAMPaBICHHOCTh
TeIJIonepeaauu, SJCKTpU3alUs TeJl, IKBUIOTEHIUAIBHOCTh IMOBEPXHOCTHU
3apsHKEHHOTO MTPOBOIHUKA;

e [IPOBOUTH UCCJIEAOBAHNE 3aBUCUMOCTH OJTHOM (PU3UUECKOMN BEIMUUHBI OT
JPYro¥ ¢ UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUM, IPU ITOM KOHCTPYUPOBATH
YCTAaHOBKY, (HUKCHpPOBATh  PE3yJbTaThl  IOJYYECHHOH  3aBHCHMOCTHU
bU3UYeCKNX BEIWYMH B BHAE TpadUKOB C YIETOM aOCOITIOTHBIX
MOTPEITHOCTEN U3MEPEHHUM, JIeJIaTh BHIBOJIBI IO pe3yIbTaTaM MCCIICI0BaHUS;

e IPOBOJUTh KOCBEHHBIC HU3MEPEHUS (PU3MYECKUX BEIMYHMH, MPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ HM3MEpPEHHMs, OLICHUBATh a0CONIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUH;

e IPOBOJUTH OINBITHI IO MTPOBEPKE MPEAJIOKEHHON TUIOTE3bI: TIJIAHUPOBATH
AKCIIEPUMEHT, COOHMpaTh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAIM3UPOBATH
MOJy4YEHHBbIE pe3yJbTaThl M JejaTh BBIBOJ O CTaTyce MPEJIOKEHHON
TUTIOTE3bI;

e COOJTIOIATH MpaBuiia 6€30MaCHOTO Tpya MPHU MPOBEICHUM UCCIIeI0BaHUN
B paMKax Yy4YeOHOro OKCIEpHUMEHTa, MpakTUKymMa U  y4eOHO-
UCCIIEOBATEIIbCKOM M TPOEKTHOW JEATEIBHOCTA C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00OpaTOPHOro 000PYAOBAHMUS;

epeIIaTh pPACUETHBIC 3aJa4d C SIBHO 3aJJaHHOW W HESIBHO 3aJaHHOM
¢u3nuecKkoil MOJENbIO: Ha OCHOBaHWHM aHAM3a YCJIOBHS OOOCHOBBHIBATH
BBIOOD (hU3UYECKOM MOJICITH, OTBEUAIOIICH TPEOOBAHUSIM 3a7a4H, IPUMCHSTh
(dbopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH | MOCTYJIAThl (PU3UYECKUX TEOPHM Tpr
UCIIOJIb30BAaHUM MaTEMaTHUUYECKUX METOJIOB PEIICHUS 3ajad, MPOBOAUTH



pacuéThl HA OCHOBAHUU UMEIOIINXCS TaHHBIX, aHAIM3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATh METO/IbI PEIICHUSI C YUETOM IMOJIYYCHHBIX PE3YJIbTATOB;

e pelIaTh KAa4YeCTBEHHBbIC 3aJauM, TPEOYIOIHe NPUMEHEHUsS 3HAHUU U3
pPa3HbIX pa3iesioB Kypca (U3MKH, a TaKKE WHTErpallvyd 3HAHUN U3 JPYrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATHh JIOTUYECKYIO
[EMOYKY PacCyXJACHHUI C OMOpON Ha U3YYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTHU U
bus3ndecKue SBICHUS;

 UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MIPUHITUTIOB pa0OTHl H3MEPHUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOJIUTh TPUMEPHI BKJIa/Ja POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-
(PU3MKOB B pa3BUTHE HAyKH, B 00BSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MUPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAIM3UPOBATH U OIEHUBATH MTOCIIEJCTBHUS OBITOBOM M MTPOU3BOICTBEHHON
JESITeIbHOCTH YeJIOBEKa, CBA3aHHOM ¢ (PU3MUECKUMHU MPOLIECCaMU, C MTO3UIUI
HKOJIOTMYECKOM  0€30IacHOCTH,  MPEACTaBICHUHA O  paldOHAIBHOM
MPUPOIOTIONB30BAaHUHU, a TaKKe PasyMHOM HCIOJIB30BAaHUU JTOCTHXKEHUI
HAYKU U TEXHOJIOTUH JJIA JaJbHEHIIET0 pa3BUTHS YEIOBEUECKOTo O0IIEeCTRa;

e IPUMEHSTH pa3JInYHbIe CIOCOOBI padOThl ¢ MHGOpMaIHE (HU3UIECKOTO
COepKaHUsI C  HCIIOJIb30BAaHMEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJIOTHA, TPH ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(HOPMAIMOHHBIC
TEXHOJIOTHH JJIsl TIOUCKA, TIEpepadOTKH U MPEAbIBICHUS YIeOHOW U HAy4HO-
MOMyJSApHOW  WHGOpMANWK, CTPYKTYPHPOBAaHUS W  WHTEPHIpETalun
nH(OpMaIMK, TIONYYCHHOW W3 Ppa3IMYHBIX HMCTOYHUKOB, KPUTHUYCCKU
aHAIM3WUPOBATh MOJIy4aeMyl0 MH(GOPMAIIMIO U OIEHUBATH €€ JIOCTOBEPHOCTH
KaKk Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK M Ha OCHOBE aHAJM3a MCTOYHHKA
uHbopMaIny;

e TIPOSIBIISITH OpraHU3aIMOHHBIE U MO3HABATEIIbHBIE YMEHUS
CaMOCTOSITENIFHOTO MPUOOPETEHNs HOBBIX 3HAHUN B TPOIIECCE BHITIOTHEHUS
MPOEKTHBIX U Y4eOHO-HCCIIe0BATENhCKUX PaboT;

e paboTaTh B TPYNIE C HCIOJHEHHWEM pPa3IUYHBIX COILHUAIBHBIX DPOJICH,
MJIAHUPOBATHh PAOOTy TPYMIBI, PAIMOHATIBHO PACTIPENEISITh AEATEILHOCTh B
HECTAaHJAPTHBIX CHUTYyaIlUsX, aJIeKBAaTHO OIEHWBATh BKJIAQJ KaXIOTO U3
YYaCTHHKOB TPYMIIBI B PEIIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

e TMPOSBISATH MOTUBAIIMIO K Oyymieid nmpodecCuOHATBHON JeATeIbHOCTH

M0 CHEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO IPOQuIs.



K koniy oOyuenust B 11 knacce npeiMeTHbIE PE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOMIMXCS YMEHUH:

e IOHMMATh POJb (PUIUKKU B IKOHOMUYECKOW, TEXHOJIOTHMUYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJIb U MECTO
¢uU3MKK B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, pOJb AacTPOHOMHUHU B
NPAKTUYECKON JEATEIIbHOCTH YEJIOBEKAa M JANbHEHIIEM HAyYHO-TEXHUYECKOM
Pa3BUTHH, 3HAUCHHE ONUCATEIHHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIILHON U
NPOTrHOCTUYECKOW (PYHKIUH (DU3MYECKON Teopuu — DIEKTPOJIUHAMUKH,
CHeMaIbHON TEOPUU OTHOCUTEILHOCTH, KBAHTOBOM (DU3UKHU, POJIb (PU3NUYECKOM
TEOpUU B (POPMUPOBAHUU MPEACTABICHUIN O PU3NYECKON KapTHHE MUPA, MECTO
(pu3HUecKoi KapTUHBI MUPA B O0ILIEM PSAJTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE;

e pa3nuyaTh YCJIOBUS NPUMEHUMOCTH Mojeleld (U3NYECKUX Tel U
IPOLIECCOB (ABJICHUH): OJHOPOJIHOE 3JIEKTPUUYECKOE U OJHOPOJHOE MAarHUTHOE
[oJisl, TapMOHUYECKHE KOJIeOaHUs, MAaTeMaTUYECKUN MAasTHUK, HJeaIbHbIN
OPYKUHHBI MAasTHUK, FapMOHHYECKHE BOJIHBI, WJCAJIbHBIN KoJeOaTeabHbIN
KOHTYp, TOHKasl JIMH3a, MOJEJIEN aToMa, aTOMHOTO SIpa U KBAHTOBOM MOJIEIN
CBETAa;

e pa3inuaTh YyCJIOBUS (TpaHULIbl, O00JACTH) MPUMEHUMOCTU (UBUUECKHUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHAAMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCIIOJIb30BAaHNS YACTHBIX 3aKOHOB;

e QHAIM3UPOBATh U OOBSCHATH IJIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHMUS,
UCII0JIb3YysI OCHOBHBIE MOJIOKEHHS U 3aKOHBI 3JIEKTPOJAMHAMUKA U CIIEUATIBHOU
TEOPUU OTHOCUTEIBHOCTH (3aKOH COXpAHEHUs 3JIEKTPUYECKOIo 3apsia, cujia
Awmnepa, cuna JIopeHna, 3aKOH 3JIEKTPOMarHUTHOM MHAYKLIHH, paBuio JIeHna,
cBa3b DJIC caMOMHIYKIIMK B DJIEMEHTE BJEKTPUUYECKOM ILIENMU CO CKOPOCTHIO
W3MEHEHHSI CHJIBI TOKA, IOCTYJIAThl CHELNUAJIbHOM TEOPUHU OTHOCHUTEIIBHOCTH
OliHIIITeNHHA);

e AHAIM3UPOBATH U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCIIONIb3YS
MOJIOKEHUSI KBaHTOBOW (m3uku (ypaBHeHHe ODifHIITEHHA st PoTorddexTa,
IepBBIM W BTOPpOM  mocTynarel  bopa, mpuUHUIMII ~ COOTHOLICHHS
HeonpenenéHHocrer ['elizenOepra, 3aKOHbl COXPAaHEHHsS 3apsSOBOrO U
MacCOBOTO YHCEJ U DHEPTUU B SIACPHBIX PEAKLMAX, 3aKOH PaIUOAKTUBHOIO
pacriajna);



e OMIMCHIBaTh (PU3MUECKHUE TPOIECCHl W SBJICHUS, WCIOIB3YS BEINYUHBI:
HANPSsOKEHHOCTD  DJIEKTPUYECKOTO TMOJs, MOTEHILHAT AJIEKTPOCTATUYECKOTO
0JIsI, Pa3HOCTh OTEHIIMAJIOB, AJIEKTPOJIBIKYIIAs CUJIa, UHAYKIUS MAaTHUTHOTO
MOJIsl, MAaTHUTHBIN MOTOK, CUjia AMIIepa, UHIYKTUBHOCTb, JIEKTPOABIKYIIAS
CWJIa CAMOWHIYKIMU, JHEPrusi MarHUTHOTO TOJs TPOBOJAHUKA C TOKOM,
PEISATUBUCTCKUI MMIYJbC, MOJHAS HSHEPrus, SHEPIrus IOKOS CBOOOIHOM
YaCTHIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U 3apsia Aapa, SHEPTHs
CBSI3U SAPA;

¢ OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBICHMIL:
AJIIEKTPOMArHUTHAs WHAYKIUS, CAMOUHIYKIWSA, PE30HAHC, WHTephepeHIns
BOJIH, Audpakuus, AWCHEpPCUs, TIOJHOE  BHYTPEHHEE  OTPaKECHHUE,
dotornextpuueckuii 3gdext (hotoaddekr), anbda- u Oera-pacnagbl saep,
raMmma-usiaydeHue saep, (pU3MYecKue MPUHIUIBI CHEKTPaIbHOTO aHalu3a U
paboTHI J1a3epa;

e OTIPEIICTISATh HAMPABICHUE WHAYKIIMM MArHUTHOTO TIOJS TPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

* CTPOUTH N300paXKEeHHE, CO3/1aBaeMOE IIIOCKIM 3€pKaJioM, TOHKOH JTUH301,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKH;

e IPUMEHSATH OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECKUE IMOHATHUS, TEOPUU U
3aKOHBI JUIsl aHAJIM3a U 00BsICHEHUST (DU3UYECKUX TPOIECCOB, TPOUCXOIAIIUX B
3BE371aX, B 3BE3AHBIX CHCTEMaX, B MEXTAJIAKTHYECKOW Cpene; IBUKCHUS
HEOCCHBIX TEJI, DBOJIIOLMH 3BE31 M BeeaeHHOI;

¢ IPOBOJIUTH HWICCIICIOBAHWE 3aBUCHUMOCTEH (PU3NYECKHX BEIMYHUH C
WCITOJIb30BAaHUEM TIPSMBIX U3MEPECHHM, TIPH ATOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBATH PE3YNIHTATHI MOJTYYCHHON 3aBUCUMOCTH (U3HUECKUX BEIIUYUH B
BUJIe TpaUKOB C YYETOM aOCOJIOTHBIX MOTPENTHOCTEeW W3MEpPEHUM, NenaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BAHNUS,

¢ IPOBOJIUTH KOCBEHHBIC HM3MEpPEHUS (PU3NYECKUX BEIWYUH, TIPH DTOM
BBIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUS, OICHWBATh aOCONIOTHBIC U
OTHOCHUTEJIBHBIC IMTOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e IIPOBOJIUTH OIBITHI 11O MPOBEPKE MPEAIOKCHHONW TUITOTE3bI: TIJIAHUPOBATh
OKCIIEPUMEHT, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATh
MOJIYYCHHBIC PE3YyJIbTATHI U JIEJIaTh BBIBOJI O CTATyCE MPEIJIOKEHHON THITIOTE3bI;

e OIKUCHIBATH METO/IBI TIOJYYCHHS HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA,

e coOmomaTh TpaBwiIa 0Oe30macHOr0  TpyJda TpPU  MPOBEACHHUH

UCCJICIOBAaHUIA B paMKax YYeOHOTrO OJKCIIEPUMEHTA, IMPAaKTHKymMa W



y4eOHO-HUCCIEeIOBATEIbCKOM M TMPOEKTHOM  NIEATENbHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOHUCTB H  JIAOOPAaTOPHOTO
000py10BaHUS;

e pemaTh pacyéTHhIE 3aJauyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(du3ruecKoil MOJIEIbIO: HA OCHOBAHUM aHAJIW3a yCIIOBUS BbIOUpATh (Pu3nyeckue
MOJIeNIM, OTBEYarolue TpeOOBaHUAM 3aJaud, MPUMEHSTh (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJNAThl (PU3UYECKUX TEOPHUl MpPU HCHOJIb30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3ajlay, MPOBOJUTh PacYEThl HA OCHOBAHUU
MMEIOLIMXCS TaHHBIX, aHAIU3UPOBATH PE3YIbTAThl U KOPPEKTUPOBATH METOIbI
pEeLIEHUs C YYETOM MOIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh KAa4YECTBEHHBIC 3aJauM, TPEOYIoIIHe NPUMEHEHHS 3HAaHUM u3
pPa3HBIX pa3lesioB Kypca (PU3MKH, a TaKKe HMHTETpallid 3HAHUM U3 JIPYTUX
IPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOUKY
paccyxeHui ¢ OIOPOM HA N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHUE
SIBJICHUS,

e HCTIOJIb30BaTh TEOPETUYECKUE 3HAHUSA [JI1 OOBSCHEHHS] OCHOBHBIX
MPUHLUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWUCTB H
TE€XHOJIOTUYECKUX MPOLIECCOB;

e IPUBOJIUTh TPUMEPHI BKJIaJia POCCUUCKUX U 3apyOEHKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOILIECCOB OKPYKAIOIIET0 MUpPaA, B
pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

e AHAJIU3UPOBATH U OLIEHUBATH MOCJICICTBUS OBITOBOM M MPOU3BOJACTBEHHON
JEATEIbHOCTU YEJIOBEKAa, CBSI3aHHOW C (PU3MYECKUMHM MPOIECCaMM, C TO3ULIUMA
AKOJOTMYECKOM  0€30MacHOCTH,  MPEACTABICHHA O  pPALMOHAIBLHOM
IPUPOJIONOJIB30BAHUH, & TAKKE Pa3yMHOM HMCIOJIb30BAHUU JTOCTUKEHUN HAYKH
Y TEXHOJIOTHH JJIsl TAIbHEHIIIETO Pa3BUTHS YEJI0OBEUECKOro OOIIeCTBa;

e IPUMEHSTH Pa3JInYHBbIE CIIOCOOBI padOThl ¢ MHPOpMaIHEH (HU3UIECKOTO
COJIEp>KaHMS C UCTOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJOTUH,
MpyU 3TOM HCMOJB30BaTh COBPEMEHHBbIE HWH(POPMAIMOHHBIE TEXHOJOTUM IS
MOMCKa, MEepepadbOTKH U TPEeAbsIBICHUS Y4eOHOW U HAYYHO-TNOIMYJISIPHOU
uH(popMaIK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIMU HH(POPMALINH, TOTyUSHHOU
W3 pa3IUYHBIX HWCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIYYAEMYIO
uH(OpMAIMI0O W OLICHUBATh €€ JOCTOBEPHOCTh KAaK HA OCHOBE HMMEIOIIUXCS
3HAHWH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHMKA HH(POPMAIINH;



e IPOSIBIISITH OpraHM3aIMOHHBIC u MO3HABATENbHBIE  YMEHHS
CaMOCTOSITENIFHOTO MPHOOPETEHUSI HOBBIX 3HAHUN B MPOLIECCE BBIMOJHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

e paboTaTh B TpyNIE C HCIOJHEHWEM pa3IUYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh pabOTy TPYMIbI, PALUOHAIBHO PACIPEAEIATh JESATENbHOCTh B
HECTaHJAPTHBIX CHUTyalusiX, aJEKBAaTHO OLIEHHWBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE pacCCMAaTPUBAEMOM MTPOOIEMBI;

e IIPOSIBJISITH MOTHUBALIUIO K Oy1yIIel MpohecCuOHaNbHON AEATENBHOCTH 10

CHEIUATBLHOCTIM (PU3UKO-TEXHUIECKOTO TTPOPIIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBo 4acoB
HaumeHoBaHue pa3jiejioB U TeM DJieKTpoHHbIEe (11U poBbIE)
n/ KoHnTpoJbHbie IIpakTHYeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
n padoThI padoTshI
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
11 Hayunblii MeTO1 TO3HAHUSA 6
' TPUPOIBI
Uroro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOIO TENa 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Wroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
3.1 MOJIEKYJISIPHOKUHETHYECKON 15 1
TEOPHH
Tepmoannamuka. TemnoBsie
3.2 pMox 20 1
MaIIHHbI




AFpCI‘ ATHBIC COCTOAHUA BEIICCTBA.

3.3 14
@da30BbIE IIEPEXOBI
Hroro no pazaeny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DneKTpuyecKoe noiie 24
4.2 I1OCTOSIHHBIN 3JIEKTPUYECKHUM TOK 24
4.3 Toku B pa3IuyHBIX cpenax 6
Utoro no pazneny 94
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
5.1 Du3nUecKuil MPaKTUKYM 16 16
Uroro no pazaeny 16
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10
170 16

I[TPOT'PAMME




11 KIIACC

HaumeHoBanue KonuyectBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
Paznea 1. JIEKTPOJAUHAMUKA
11 MarnuTHO€ 1osue 14
DneKTpoMarHuTHas
1.2 P 13 1
WHIYKIUSA
Hroro no pasneny 27
Paznea 2. KOJIEBAHUSA U BOJIHbI
21 Mexanuveckue 10
Kose0aHus
99 DNeKTpOMarHuTHHIE 15
KoseOaHus
Mexanuyeckue u
2.3 AJIEKTPOMAarHUTHBIE 10 1
BOJIHBI
24 Onrtuka 25 1
Hroro no pazneny 60
Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
3.1 OcuoBbel CTO 5 1
Hroro no pazneny 5




Pa3znea 4. KBAHTOBAS ®U3UKA

41 KopnyCKEIJI}IpHo- 15
BOJIHOBOM JTyaJu3M

4.2 dusuka atoma 5

®du3uKa aTOMHOTO f11pa

4.3 1 DJIEMEHTapHBIX 5
YaCTHI]
Uroro no pazueny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DeMeHTbl aCTPOHOMUU
5.1 12
1 acTpou3nuKu

Uroro no pazaeny 12

Paznen 6. PU3HUECKHUN MPAKTUKYM

OuU3NYECKHI
6.1 16
MPAKTUKYM
Uroro no pazaeny 16

Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

CucreMaTH3anys u
000011IcHIE
MPEeIMETHOTO

7.1 CoJIepKaHUs U OMbITA 15
IEeITEILHOCTH,
pUOOPETEHHOTO TIPU

M3Y4YEHHH Kypca




¢uzuku 10 — 11
KJIaCCOB

Hroro no pazaeny 15
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO
170 16

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

®duszuka — pyHaaMeHTaIbHas
HayKa O IPUPOJE

Hayunslit MeTon mo3Hanust u
METO/bI UCCIIEAOBAHUS
(bU3UYECKUX SBICHUN

DKCIIepUMEHT U TeOpHUs B
nporiecce Mo3HaHUs
npupossl. Habmonenue u
9KCIIEPUMEHT B (pU3HKe

CrniocoObl n3MepeHus
(hbUBUYECKUX BEITUYUH

AOcomoTHas u
OTHOCHUTEIbHAs
MOTPEIIHOCTH U3MEPEHUH
(hbUBUYECKUX BEITMYUH

MonenupoBanue B (puzuKe.
Poine 1 MecTo ¢pusuku B
dbopmupoBaHUU
COBPEMEHHOMN HAy4YHOU




KapTHUHBI MUpa, B
IIPAKTHUYECKOU IeATEIbHOCTH
Jronen

MexaHndecKkoe ABMKCHHEC.
Cucrema orcuera.
OTHOCHUTEIBLHOCTD
MEXaHUUYECKOT'O IBHKCHUS.
[Ipsimast u oOpaTHas 3a1auu
MEXaHUKH

Pannyc-Bektop
MaTEpUaIbHOU TOYKH, Er0
IIPOEKIUU HA OCH
KoopauHar. Tpaexropusi.
Ilepememenue. CKOpOCTb.
Nx npoeknuu Ha ocH
KOOpAWHAT

PaBHOMepHOE
MPSIMOJIMHEITHOE IBUKEHUE.
I'paduueckoe onrcanue
PaBHOMEPHOTO
HpﬂMOHHHeﬁHOFO JOBUXXCHUS

10

Crnosxenue nepemMeIieHni u
ckopoctel. Pemenue 3amau

11

HepaBHomepHoe nBrxeHuE.
MrHoBeHHas1 CKOPOCTb.
Yckopenue.




[IpssMonuHENHOE IBUKEHUE
C IIOCTOSIHHBIM YCKOPEHUEM

12

I'padmueckoe onucanwue
HpHMOJ’II/IHef/'IHOI‘O JABUXCHUS
C IIOCTOSIHHBIM YCKOPEHUEM

13

CBo0OIHOE TaJICHUE.
YckopeHue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH,
YCKOPEHUS OT BPEMECHH U UX
rpaduku

14

JIBr>keHue Tena,
OpOILIEHHOTO MO YIJIOM K
TOPHU30HTY

15

KpuBonmHeliHOE nBUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
VYrioBas v nuHENHHas
ckopocts. [lepuon n
4acToTa.
IlenTpocTpeMUTENBHOE U
IIOJIHOE YCKOPEHHUE

16

KonTponbHas pabota mo
Tteme "Kunematuka"

17

[IepBe1it 3ak0oH HproTOHA.
HNuepimanbHble CUCTEMBI
orcué€ra. [IpuHuun




OTHOCHUTEJILHOCTH | annnes.
HeunepuuansHbie cucTeMbl
oTcuYéTa

18

Cuna. PaBHoneicTByrOIIAS
cuna. Bropoi 3akoH
Herorona. Macca

19

BzauMmopeiicTBue Tel.
Tpernii 3akoH HproToHa

20

[IpuHuun cyneprno3unumn
cui. Pemenue 3aga4 Ha
MPUMEHEHNE 3aKOHOB
Hrrorona

21

3aKOH BCEMUPHOTO
TATOTEHUS.
OKBUBaJIEHTHOCTh
IPaBUTALMOHHON U
MHEPTHOU MaccChl

22

Cuna TsKeCTH M YCKOpEHHe
CBOOOHOTO MaJeHUs

23

JIBixeHre HeOEeCHBIX Tel U
UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3akoHsbl Kemnepa

24

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena




25

Cuna tpenus. [lpupona u
BUJIBI CUJT TPEHHUS.
JIBrKeHue B )KUAKOCTH
rase ¢ yuéToM CHIIBI
COIPOTHUBIICHUS CPEIbI

26

[laBiienue.
IM'aapocraTuyeckoe
napienue. Cuiia Apxumena

27

AOCOIIOTHO TBEPAOE TEIIO.
ITocTynarensHOE 1
BpalaTeabHOe IBUKCHHE
TBEPOTro Tena

28

MoMeHT cribl
OTHOCHUTEIBLHO OCH
BpateHus. [1imevyo cuibl

29

CroxxeHue cui,
IMPHUIIOKCHHBIX K TBEPAOMY
teny. LleHTp TskecTu Tena.
YcnoBus paBHOBECUS
TBEPIOTO Tena. Buasl
paBHOBECHS

30

Pemenue 3agau

31

KonTponbhas pabota no
teme "JIlunamuka. Cratuka
TBEpAoro tema"




32

NmMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. LIeHTp
MacC CHUCTEMBI
MaTEpUAIbHBIX TOYECK.
Teopema o nBUKEeHUN
LIEHTPa Macc

33

NmMiynbe cuiibl 1 U3BMEHEHUE
HMITyJIbCa TeJla. 3aKOH
COXpaHEHUs UMITYJIbCa.
PeaxkTnBHOE ABMKCHIE

34

MomeHT umItynbsca
MaTepuaabHON TOYKH.
IIpencrasnenue o
COXpaHEHUU MOMEHTA
VMITYJIbCA B LIEHTPAIBHBIX
MTOJISIX

35

Pemenue 3agau

36

Pabora cuibl Ha MaJIoM M Ha
KOHEYHOM NEPEMEILICHUH.
I'padpuueckoe
npecTaBieHne paboThl
CcHIBI. MOIITHOCTE CHITBI

37

Kunernueckas sHeprus.
Teopema 06 u3mMeHeHUH
KMHETUYECKOU SHEPrUu
MaTepHaIbHON TOUYKHU




38

ITorennuanbHbIC U
HEMOTEHIIATbHBIC CHIIEL.
[TorenimanbHas HEPTHUS.
Bropas kxocmuueckas
CKOpOCTb

39

Tperbs kocMuyeckas
CKOpOoCTh. CBsI3b pabOTHI
HEMOTEHIUATbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEPIUU

40

Ynpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

beprymn nis uaeansHOU
KHUJKOCTU

41

KonrtponbHas pabora no
TeMe "3aKOHBI COXPAHEHHUS B
MeXaHuke"

42

PazButue npencrasnenuii o
MPUPOJE TEIIIOTHI.
OCHOBHBIE TOJIOKEHUS

MKT. Iuddyzus.
BbpoyHOBCKOE nBMXKEHUE

43

Crpoenue ra3o00pa3HbIX,
KHUJIKHUX U TBEPABIX TCJI.
XapakTep ABUKEHUS U




B3aMMOJCUCTBUS YACTHI]
BeIIecTBa

Macca u pazMepbl MOJIEKYJT
(atomoB). KonnuectBo

44
BemectBa. IloctosHaas
ABorazipo
Temneparypa. Temiosoe

45 paBHoBecue. [Ikana
Henscus

46 Pewenue 3amau

47 WnpeansHbiii ra3. ['a3oBrie
3aKOHBI

48 YpaBHenue Menpeneena-
Kunaneiipona. Pemenue 3anau

49 AOcoutoTHas TeMIiepaTypa.
3akoH J/lambToHa
N3onponeccel B naeaarbHOM

50 rase ¢ HOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA
I'padpuueckoe

51 MIpEeACTaBICHUE
M30IPOIIECCOB: U30TEPMa,
n30x0pa, n3obapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amgau




54

CBs13b a0CONMIOTHOU
TeMIIepaTyphl
TEPMOJIUHAMHYECKON
CUCTEMBI CO CpeiHel
KUHETUYECKOMN SHEpruen
MOCTYNAaTEeNbHOTO TETJIOBOTO
JIBMDKCHUS €€ 4aCTUIl

55

0O060011eHEe U
cUcTEMAaTH3alus 3HaHUH 110
TeMme "OcuoBsl MKT"

56

KonTposbHas padota 1mo
TeMme "OcuoBsl MKT"

57

TepMmoauHamuyeckas
cucTeMa. 3aJlaHue BHEIIHUX
ycnosuid 1o T/] cucrtemsl.
Bremnue u BHyTpeHHUE
napametpsl. [lapamerpsr T/
CUCTEMBI KaK CpEIHUE
3HAYEHUS BEIUYMH,
OIHMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

Hynesoe Hauano
TEPMOJMHAMUKH.
Camonpou3BoJibHas
penakcauus T/l cuctemsl k
TEIJIOBOMY PaBHOBECHIO




59

Mojenp nieanbHOro ra3a B
TEPMOJMHAMUKE. Y CIOBUSA
MIPUMEHUMOCTH 3TOU MOJEIIH

60

YpaBHenue Menzeneena-
Kitaneiipona u BeIpakeHHe
JUISl BHYTPEHHEN YHEPTUHU

61

BeIpaxxenue 11 BHyTpeHHEN
SHEPTUH OJHOATOMHOIO
MJIeaIbHOTO Ta3a.
KBaszucrarnueckue u
HECTaTUYECKUE IIPOLECCHI

62

DOnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Brruucnenue paboTs 1o
rpaduky mporecca Ha pV-
auarpamme

63

Tennonepenaua kKak crnoco6
VW3MEHEHUs BHYTPEHHEN
snepruu T]/] cucremsl 6e3
COBEpIICHHS PabOThI

64

Konsekmus,
TETUIONPOBOHOCTb,
W3J1y4YECHHUE

65

KonnuecTBO TEILIOTEI.
TemnoéMKOCTh TeNA.
VY nenbHas U MOJIIpHas




TEIUIOEMKOCTH BEIECTBA.
VY nenbHas TENI0Ta CropaHus
TOILIHNBA

66

PacuéT kommyecTBa TEILUIOTHI
MIpH TEIUIoNepeaaye

67

[Tonsatue 00 aquabaTHOM
npouecce. [lepBrbIil 3aK0H
TEPMOTUHAMUKHA

68

KonnuecTBo TennoTsl u
paboTa Kak Mepbl H3MEHEHMUS
BHyTpeHHeH 3Heprun T]]
CUCTEMBI

69

Bropoii 3akoH
TEPMOJUHAMUKH TSI
PaBHOBECHBIX U
HEPaBHOBECHBIX NTPOIIECCOB.
HeoOpaTtumocTs IpupoIHBIX
IIPOLIECCOB

70

[TpunIUTIBEI AEHCTBUS
TernoBbiX MammuH. KITJ]

71

MakcuMalibHOE 3HAYCHUE
KIII. Huxn Kapuao

72

Pemenue 3agau

73

OKOJIOTMYECKUE aACIIEKTEI
HUCIOJIE30BAHUS TEIJIOBBIX
nsurareneii. TermioBoe




3arpsiI3HCHUE OKPYIKAFOIIEH
cpensbl

74

Pemenue 3agau

75

O06001enue u
CHCTEMAaTH3alus 3HaHUH I10
teme "TepmonnHamMuka.
TennoBsie MaIuHb"

76

KontposbHas padota mo
teme "TepmonnHamMuka.
TemnoBble MaTUHEL"

77

[TapoobpazoBanue u
KoHAeHcanus. Vicnapenue u
KHUIeHue. Y IeJbHas TeroTa
napooOpa3oBaHus

78

Hacriennsie u
HEHACBIIICHHBIE MapPHI.
KauecTBeHHas 3aBUCUMOCTD
IUIOTHOCTH U JaBJICHUS
HACBIIIEHHOTO Mmapa OT
TEeMITepaTyphl, UX
HE3aBUCHUMOCTh OT 00BhEMa
HACBIIIEHHOT O Mapa.
3aBUCHUMOCTh TEMIIEPATYPhI
KHIIEHHUS OT JaBJICHHUS B
JKUJKOCTH




79

Brnaxnocts Bo3ayXa.
AOcomoTHas u
OTHOCHUTEJIbHAS BJIAXKHOCTh

80

Pemenue 3agau

81

TBépaoe Teno.
Kpucrannuueckue n
amop(HbIe Tena.
AHM30TpONUS CBOWCTB
KpHUCTAJIJIOB

82

IInaBnenue u
KpUCTaJUIU3aus. Y IebHas
TEIUIOTA IUIABIICHHUS.
CyOnumariust

83

Hedbopmarinu TBEPAOTO TETA.
Pactsixenue u cxarue.
Cnur. Moayns FOHra.
[Ipenen ynpyrux
nedopmariuit

84

TenoBoe pacmmpenne
KUJIKOCTEN U TBEPJBIX TEIL.
AHFapMOHI/ISM TCIIJIOBBIX
KoJIeOaHUI YacTHIl BEIIECTBA

85

[IpeobGpaszoBanme SHEPTUU B
(ha30BbIX Mepexo1ax

86

YpaBHEHHE TEIIIOBOIO
OanaHca




87

Pemenue 3agau

88

IToBEpXHOCTHOE HATSKEHUE.
Kanwuisapaeie sABieHus.
JlaBiienue nox
HCKPUBIICHHOU
ITOBEPXHOCTBIO )KUJIKOCTH.
®opwmyia Jlamiaca

89

O06o0menue n
CUCTEMaTHU3aLMs 3HAHUN 110
TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.
da30BbIe NEPEXOBI"

90

KonTponbHas padota no
TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.
da30BbIe NEPEXOBI"

91

DnekTpu3anus Tea u eé
MPOSIBJICHUSL.
Dnektpuueckuii 3apsia. [[Ba
BH/JIa AIIEKTPUUECKUX
3apsanoB. [IpoBoaHuKY,
JTURJIEKTPUKU U
MOJTYTPOBOTHUKH

92

OnemMeHTapHBIN
AJIEKTPUUECKUH 3apsia. 3aKOH
COXpaHEHHS AJIEKTPUUECKOTO
3apaga




93

B3anmoneiicTBre 3apsioB.
Toueunsie 3apsiibl. 3aKOH
Kynona

94

Pemenue 3agau

95

DnekTpuyeckoe noje. Ero
NeICTBHE Ha DIIEKTPUUYECKUE
3apsbl

96

Hanpsx€nHOCTh
3IEKTPUUYECKOTO MOJIS.
[TpoOHeIii 3apsa. JInaum
HANPSKEHHOCTH
JIEKTPUYECKOTO OJIA.
OAHOPOIHOE ANEKTPUUYECKOE
oJie

97

IToreHnmmaabHOCTH
AJIEKTPOCTATHUECKOTO TOJISI.
Pa3HocTh MOTEHITNATIOB U
HaIpsHDKEHNE

98

[ToTrenumanpHas sHEpPTrUst
3apsa B
3IEKTPOCTATHYECKOM II0JIE.
ITorenuuman
3JIEKTPOCTATUYECKOTO MO

99

CBs13b HANPSKEHHOCTH TOJIS
Y Pa3HOCTU IOTEHIINAJIOB




AJIA BJICKTPOCTATHYCCKOI'O
I10JI4

100

[IpuHnun cyneprno3unumn
BJIEKTPUYECKUX IMOJIEN

101

Pemrenue 3amgau

102

[Tone ToueuHoro 3apsiza.
[Tonie paBHOMEpHO
3apshKeHHOU chepbl

103

[Tone paBHOMEpHO
3apsHKEHHOr0 110 00BEMY
mapa. [lone paBHOMEpHO
3apspKEHHON OeCKOHEeuHOU
IIJIOCKOCTH

104

IIpoBonHMKY B
ANEKTPOCTATUYECKOM IIOJIE.
Ycnosue paBHOBeCUS
3aps0B

105

JIMDIIEKTPUKHY U
IIOJIYIIPOBOJIHUKU B
JJIEKTPOCTATUYECKOM I10J1€

106

Konpaencarop.
OneKTPOEMKOCTh
KOH/IEHCATOpA.
DNeKTPOEMKOCTD MIOCKOTO
KOHJIeHCaTopa




[TapannensHOE coeqMHEHNE

107
KOH/JIEHCAaTOPOB

108 ITocnemoBaTenpHOE
COE/IMHEHHUE KOHACHCATOPOB

109 DHeprus 3apsHKEHHOTO
KOHJIEHCaTopa

110 Pewenue 3amau
JIBrKeHue 3apsyKeHHOU

111 | wyacTHIlbl B OZHOPOAHOM
AICKTPUICCKOM T10JIe

112 Pemenue 3amau
O06001menue u

113 CHUCTEMATHU3aIHs 3HAHUH I10
Teme "DnekTpuueckoe mose"

114 KonTponbnas pabota mo
TeMe "OeKTpudeckoe nose"
Cwnna toka. [TocTossHHBII
TOK. Y CJIOBHUSI

115 CYILIECTBOBAHUS
MOCTOSIHHOTO
AIEKTPUIECKOTO TOKA
HWcrounuku Toka.

116
Hanpsokenne u 31C
3akon Oma Jy1s ydacTka

117 | wuenu. DnekTpuyeckoe

COIIPOTUBIICHUE




118

3aBUCHUMOCTh
COHpOTI/IBJ'IeHI/ISI
OJIHOPOJIHOTO TIPOBOIHHUKA
OT €r0 JUIMHBI ¥ IJIOIIAIH
MOTICPEYHOTO CCUCHHUS

119

VY nenbHoe COPOTHUBIICHHE
BenlecTBa. Pemenune 3a1auy

120

ITocnemoBarenpHOE,
napajuieJIbHOE, CMEIIaHHOE
COCIMHEHHE MPOBOTHUKOB

121

Pacuér pa3BeTBIEHHBIX
BJIEKTPUYECKUX LICTEN.
[IpaBuna Kupxroga

122

Pemenue 3agau

123

PaGora snexktpuyeckoro
ToKa. 3akoH Jlxoyna —
Jlenma

124

Pemenue 3agau

125

MOUIHOCTB 3JIEKTPUIECKOTO
TOKa. TemnmoBast MOIITHOCTE,
BBIJIETIIEMAsl HA PE3UCTOPE

126

Pemrenue 3anau

127

O/1C u BHyTpEHHEE
COIIPOTHBIIEHUE UCTOYHHKA
TOKa




3axon Oma 11 TOJIHOH

128 | (3aMKHYTOIf) DIIEKTPUIECCKOM
enu

129 | Pemenwue 3amau

130 MOIIHOCTh UCTOYHUKA TOKA

131 | KopoTtkoe 3aMbIKaHUE

132 Konpaencarop B uenu
MTOCTOSTHHOTO TOKa

133 Pewenue 3amau
Pemenue 3anay no teme

134 | '"TlocrosHHBII
ANEKTPUYECKUH TOK"
Pemenwue 3anay nmo teme

135 "ITocTossHHBII
ANEKTPUYECKUH TOK"
Pemenue 3agau nmo reme

136 "ITocTossHHBII
AIEKTPUYECKUNA TOK"
O600mmenue u

137 cUCTEeMaTH3aInsI 3HaHUH 110
teme "IlocTossHHBIN
AIEKTPUUYECKUN TOK"
KonTponbhas pabota no

138 | Teme "[locTosHHBII

ANEKTpUYECKUI TOK"




139

DnekTpuyeckas
MIPOBOIUMOCTD PA3IUYHBIX
BEIIECTB. DJICKTPUUECKUI
TOK B MeTaJlJIaxX.
CBepXIpOBOIMMOCTH

140

DNEeKTPUUIECKHI TOK B
pacTBopax M pacruiaBax
ANEKTPOIIUTOB. 3aKOHBI
dapanes 171 ICKTPOIU3a

141

DNeKTpUYECKHU TOK B razax.
[Lmazma

142

DneKTpUYeCKui TOK B
BakyyMe. BakyymHble
prOOpbI

143

DNeKTpUYeCKUi TOK B
MOJTYTTPOBOTHUKAX

144

ITonynnpoBOIHUKOBBIE
prOOpbI

145

Pu3NYECKUil IPAKTUKYM 10
teMe "M3mepeHne cuiibl TOKa
Y HanpsDKEHUS B LIETH
MTOCTOSTHHOTO TOKa IIPH
TTOMOIII aHAJIOTOBBIX U

UG POBBIX H3MEPHTEITHHBIX
npuOopoB" win "3HAKOMCTBO
¢ uugpoBoii mabopaTopueit




no ¢usuke. [pumepsr
U3MepeHus: PU3NIECKUX
BEJIMYUH TIPHU TTOMOIITH
KOMIIBIOTEPHBIX TATYUKOB"

146

PuU3NYECKU IPAKTUKYM 110
teme "U3yuenue
HEPAaBHOMEPHOT'O JIBUKEHUS
C LIEJIBIO ONPECICHUS
MTHOBEHHOM cKopocTh"

147

PuU3NYECKUl NPAKTUKYM 110
teme "M3mepenue
YCKOpEHUS NpU
MIPSAMOJIMHEMHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM
IJIOCKOCTH" WU
"UccnenoBanue
3aBUCHUMOCTH IIYTH OT
BPEMEHHU NpHU
PaBHOYCKOPEHHOM
NBIOKeHUN"

148

PuU3NYECKUil NPAKTUKYM IO
teMe "M3mepenne
YCKOPEHUs! CBOOOHOTO
najgeHus" win "N3yueHue
JBUKEHMSI TENa,




OpOIIIEHHOTO
TOPU30HTAJIBHO"

149

@uU3NYECKU IPAKTUKYM 110
teMe "M3yueHue aBUKEHUS
TEJa [0 OKPY’KHOCTHU C
MMOCTOSIHHOM MO MOJTYJIIO
CKOpPOCTBIO" WJIH
"UccnaeqoBanue
3aBUCUMOCTH IIEpHOJIa
oOpariieHus KOHUMYEeCKOTro
MasTHHKA OT €Tr0
napamerpoB”

150

Pu3nYecKuil NPaKTUKYM I10
teme "U3mepeHue
PaBHOJEHCTBYIOLIEN CHIIBI
TIpU ABUKEHUU OpycKa 1o
HaKJIOHHOM TJIOCKOCTH" WIIN
"[IpoBepka rumnoTessbl 0
HE3aBHCHUMOCTH BPEMEHU
JBMKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH Ha
3aIaHHOE PACCTOSHUE OT €r0
Macchl”

151

Pu3NYECKUil IPAKTUKYM 10
teme "HccnenoBanue
3aBUCUMOCTH CHJI
YIPYTOCTH, BOSHUKAIOUINX B




MPYXUHE U PE3UHOBOM
o0pa3ie, OT ux
nedhopmaruu' uim
"N3yuyenue NBUKEHUS
CHCTEMBI T€JI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepes
JIErKui 0J10K"

152

Ou3nYecKuil MPakTUKyM MO
teme "M3mepenue
Kod(duimenTa TpeHus 1o
BEJIMYMHE YTJII0BOTO
Kod(uIreHTa 3aBUCUMOCTH
Frp(N)" wn "UccnenoBanue
JBIKEHUS OpycKa 1mo
HAKJIOHHOH INIOCKOCTH C
NIEPEMEHHBIM

KO3 pULIHEeHTOM TpeHHs"
nnu "M3ydeHue 1BUKEHUS
rpy3a Ha Bally ¢ TpeHHEM"

153

Pu3NYeCKUil IPAKTUKYM 10
teme "HccnenoBanue
yCIIOBUI paBHOBECUS
TBEPJIOTO TEJA, UMEIOIIETO
OCh BPAILIEHUS" WIN
"KoHncTtpynpoBanue
KPOHILITEHHOB U PACUET CUJIT
ynpyroctu" uinu "N3yuenue




YCTOWYUBOCTH TBEPAOTO
Tesa, UMEIOLIETO IJI0Malb
onops!"

154

PuU3NYECKU IPAKTUKYM 110
teme "M3mMepenune umiynbca
Teja 10 TOPMO3HOMY ITyTH"
uinu "M3mMepeHue CUIbl TATH,
CKOpPOCTH MOJEIH
JIEKTPOMOOMIISL U MOIIIHOCTH
cuibl TAru" uinu "CpaBHeHHE
W3MEHEHHUS UMITyJIbCa TeJa C
HUMITYJICOM CUJIBI" UITU
"UccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3aMMOJECHCTBUH" WIH
"N3Mepenne KHHETHYECKON
9HEPrUM Tela 10
TOPMO3HOMY IIyTH"

155

Pu3NYECKUil NPAKTUKYM I10
teMe "H3yueHue
M30TEPMHUUECKOTO MpoIECcca
(pexoMeH0BaHO
WCIIOIb30BaHUE IUPPOBOH
naboparopun)" UIu
"N3ydeHne n30X0pHOTO
npouecca" unu "M3yuenne
n300apHOTO mporecca uiu




"[IpoBepka ypaBHEHUs
COCTOSIHUS"

156

@u3HYECKU IPAKTUKYM 110
teMe "M3Mmepenue yaenbpHoM
TEIIOEMKOCTH" HIIN
"UccnenoBanue mpoiecca
OCTBIBaHUS BellecTBa" UM
"UccnaeqoBanue
aauabaTHOro mporecca’ uin
"N3yueHue B3auMOCBS3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aNMOJCUCTBUS U
TeMIIepaTypbl KUTICHUS
JKUIKocTen"

157

@uU3NYECKUI NPAKTUKYM T10
teme "U3yuenue
3aKOHOMEPHOCTEN
UCHIapeHUs KUAKOCTEN" Hiu
"N3mepenue yaenbHon
TETUIOTHI MIJIaBJIEHUS Jbaa"
niu "M3ydeHne cBOMCTB
HACBIIICHHBIX TApOB" WU
"N3mepenue abcomoTHOMN
BJIQ)KHOCTH BO3/yXa U
OLIEHKa MAacChl 1apoB B
nomMemeHuun". Mamepenue




KodunmeHTa
MMOBCPXHOCTHOI'O HATAXKCHUA

158

@u3HYECKU IPAKTUKYM 110
teme "HaOmonenue
MIpEBpAIICHUS YSHEPTUU
3apsHUKEHHOT0 KOHJIEHCATOpa
B SHEPIHIO U3ITYYECHUS
ceeroanona" uwiu "MU3ydyenue
MpOTEKaHUs TOKa B LIETIH,
cojepkaiieit kouaencarop"
unu "Pacnpenenenue
Pa3HOCTHU MOTEHIUAIOB
(HampsiKeHUs ) IPU
IIOCJIEJOBATEIILHOM
COCIMHEHU U
KOHJIEHCAaTOpOB"

159

@U3NYECKUI NPAKTUKYM 110
teme "HccnenoBanue
CMEILIAHHOTO COEANHEHHUS
pe3nucTopoB" MU
"N3mepenue yaenpHOro
COIIPOTHUBIICHUS
MIPOBOJTHUKOB" WMJIN
"HUccnenoBanne
3aBUCHMOCTH CHJIBI TOKA OT
HAIPSDKEHUA I JTaMIIb
HakaauBaHus"




160

PuU3NYECKU IPAKTUKYM 110
teme "HabGmonenue
AJIEKTpOn3a" WIn
"U3mepenue 3apsna
OJHOBAJICHTHOI'O MOHA' HJIN
"UccaeqoBanue
3aBUCHMOCTU
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT
temneparypsl" win "CHsatue
BOJIbT-aMIIEPHOU
XapaKTepPUCTUKHU Auoaa"

161

PesepBHbIii ypOK.
O06001menue u
CHCTeMaTH3amus 3HaHu| 1o
TeMme "Kunemarnka"

162

PesepBHBIii ypOK.
O0600mmenue u
cHucTeMaTHu3alvs 3HaHUH 10
teme "JluHamuka"

163

PesepBHBIit ypoOK.
O06001menue u
CHCTeMaTH3aIus 3HaHUH 110
teme "Cratuka TBEpAOro
Tena"

164

Pe3epBHbIit ypok.
O60061eHue u




cucTeMaTu3alus 3HaHuH 110
TeMme "3aKOHbI COXpPaHEHUs B
MexaHuke"

165

PesepBHbIii ypOK.
O06o061ieHue U
CHCTeMaTH3anus 3HaHUH 10
TeMe "OCHOBEBI
MOJIEKYJIIPHOKMHETHYECKOM
Teopun"

166

PesepBHBIii ypOK.
O06001enue u
CHCTeMaTH3anus 3HaHU| 1o
teme "TepMoauHaMuKa.
TennoBrie MaTUHL!"

167

PesepBHbIii yPOK.
O06o01enue u
CHUCTEMAaTU3alMsl 3HAHUN 110
TeMe "ArperaTHsle
COCTOSIHUS BEIIECTBA.
da3zoBbIe IEPEXOABI"

168

PesepBHbIii yPOK.
O6o06menue u
cUCTEeMaTH3aInsI 3HaHUH 110
Teme "DnekTpudeckoe mnoie"

169

PezepBHbIit ypoK.
O06001menue u
cucTeMaTH3als 3HaHUH 110




teme "IlocTossHHBIH
ANEKTpUYECKUI TOK"

PesepBHbIii ypOK.
O06o0enue u

170 | cucremaru3anus 3HaHUI 110 1
TeMe "TOoKHU B pa3InYHBIX
cpenax"
OBLIEE KOJIMYECTBO YACOB
170 16

[10 ITPO'PAMME




11 KIIACC

N KonuyectBo yacos DJIeKTPOHHbIE
: Hara uudposbie
n/ | Tema ypoka KoHTpoabHbIE IpakTuueckue
Bcero U3ydeHusi o0pa3oBaTe/ibHbIE
L padoThI padoThI
pecypchbl
BzaunmopeiicTBrEe NOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C
TOKOM. MaraurHoe mouie. .
['unoreza Amnepa
BexTop MarHUTHON MHIYKIUU.
9 IIpuHIMI cyneprno3unun
MAarHUTHBIX nojeu. JInnun 1
MarHUTHOW MHIYKIIUH
3 MarauTtHoO€E 1oJsie IPOBOIHUKA
¢ TokoM. OnbIT Dpcrena !
4 Cuna Amnepa, e€
HallpaBJE€HUE U MOJYJIb 1
5 Pemenue 3amau 1
IIpumeHeHne 3akoHa AmIepa.
6 DIEeKTpOU3MEpUTEITHHBIE 1
npubopbI
Cuna JlopeHia, eé
7 HaIpaBJICHUE U MOJYJIb. 1

JBr>keHue 3apsKEHHON




YaCTHULbI B OJJHOPOJHOM
MarauTHOM II0JIE

Pemenue 3amau

Pa6ota cuitel Jlopenna

10 Pemenue 3amau
MarnauTHoe 110/1€ B BEILIECTBE.

11 DeppoMarHeTuKH, rnapa- u
IUaMarHeTUKU
OCHOBHBIE CBOUCTBA

12 (beppOMarHeTUKOB.
IIpumeneHune
dbeppoMarHeTUKoOB

13 Pemenue 3amay mo teme
"MaruutHoe moJe"

14 Pemenue 3amay mo teme
"MaruutHoe moJe"
SIBiIeHUE DIEKTPOMATHUTHOMN

15 uHaykuuu. [loTok BekTopa
MarHUTHOW MHIYKIIUH

16 OC uHayKIAH

17 3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes

18 Buxpesoe anekrpudeckoe

none. Toxku Oyko




O/C unaykuuu B

19 JBUKYIIUXCS TPOBOJHUKAX

20 Pemienne 3agau

21 [TpaBumo Jlenma
NunyktuBHOCTh. Karymka

22 WHAYKTUBHOCTH B LIETIN
IMOCTOSIHHOT'O TOKa

23 SBnenue camounaykiuu. 3/C
CaMOMHTyKITUT
DHeprus MAarHUTHOTO TIOJIS

24 KaTYILKH C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

25 Pemenue 3amau
O06o06mIeH e U

26 cHCTeMaTu3aIus 3HaHuH 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTponbHas pabota mo Teme
"OnexTpoauHamuka"
KonebarenpHas cucrema.

28 CB00OoaHBIE KOIEOAHNS.
["apmonnueckue KoneOaHus
Kunemarmueckoe u

29 ITUHAMHAYECKOE OIMCAaHUE

K01e0aTeIbHbIX IBMKEHHI




30

DHepreTu4yecKkoe ONnucaHue.
BriBog tuHAMHYECKOTO
ONMCAHUS TAPMOHUYECKUX
KoJIEOaHHH U3 UX
SHEPreTUYECKOro 1
KUHEMaTHYECKOI'0 OIMCaHUs

31

Awmintyzaa u ¢asa kojaedbaHui

32

[lepuon u yacTora KoJieOaHUMH.
[Teproa MambIx CBOOOTHBIX
KoJieOaHMII MaTeMaTHYECKOrO
MasiTHUKA. [lepron
CBOOOIHBIX KOJICOaHUM
NPY>KUHHOT'O MasiTHUKA

33

3aryxaroiye KojaeOaHusl.
By aeHHble KoeOaHus.
Pe3onanc

34

ABTOKOJICOaHUA

35

Pemenue 3agaa

36

VYpok-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaXx"

37

O06o06mIcHNE U
CHCTEMATH3alMs 3HAHUH I10
TeMe "MexaHn4yecKkue
KoseOaums"




38

DNIeKTpOMarHuTHBIE
konebanus. KonebarenbHblii
KOHTYP

39

®opmyna Tomcona. Ces3b
aMIUIMTY/bI 3apsia
KOH/JIEHCATOpPa C aMILIUTY 101
CHJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpe

40

3aKOH COXpaHEHMsI SHEPTUU B
AAeILHOM K0JIe0aTeIbHOM
KOHTYpE

41

3aryxaroiue
JJIEKTPOMArHUTHBIC
KosieOaHus. BeIHYX/IeHHBIC
AIIEKTPOMArHUTHBIE
KoJIeOaHUs

42

IlepemenHsIit TOK. Peznucrop n
KOH/JICHCATOp B LIETIH
MIEPEMEHHOT0 TOKA

43

KaTymKa HHIAYKTHUBHOCTHU B
ey nepeMeHHOro Toka

44

3axon Oma mis
AIIEKTPUYECKON LIETTH
MIEPEMEHHOTO TOKa

45

MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE U




JICUCTBYIOILIEE 3HAYCHHUE CUJIbI
TOKa W HAITPAKCHHUA

46

Pe3oHaHC B i1eKTpUYECKOU
e

47

Penrtenue 3amau

48

WneansHblif TpanchopmaTop.
[TpousBoacTBO, epenava u
noTpedIeHue MEKTPHUECKON
SHEPrUuu

49

DKOJOTUYECKHUE PUCKH TIPU
MIPOU3BOCTBE
anekTposneprun. Kynerypa
HUCITOIb30BaHUS
AIEKTPOSHEPTUH B
MMOBCETHEBHOM KU3HHU

50

Pemenne 3agau

51

Pemenue 3agaa

52

0O00011eHne n
cHCTeMaTH3amys 3HaHUH 110
TeMe "DNEeKTPOMAarHUTHBIE
KoyieOanus"

53

Mexanudeckue BOJIHEL
XapakTepucTUKu
MEXaHNYECKUX BOJIH

54

CBoiicTBa MEXaHNYECKHUX BOJIH

55

3ByK. XapaKkTEpUCTUKH 3ByKa




56

WNHudpa3ByK U yIbTpa3ByK.
[ITymoBoe 3arpsi3HEHHE
OKpYXKaroIllen cpebl

57

Pemenue 3amau

58

DIEKTPOMAarHUTHHIE BOJIHBI.
N3nyuenue
AJIEKTPOMATrHUTHBIX BOJIH

59

DHeprus MMEKTPOMarHUTHBIX
BoJiH. CBolicTBa
3JICKTPOMArHUTHBIX BOJIH

60

[Ikana 351eKTpOMarHuTHBIX
BoJIH. [Ipumenenne
AIIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[TpyHLIMIIBI pagUOCBS3U U
TeneBuAeHus. Paguonokanus.
DNEeKTpOMarHuTHOE
3arpsI3HEHUE OKPYXKarolen
cpenbl

62

KonTponbHas pabota mo Teme
"Konebauus v BOJHBI"

63

CgerT. 3aKOH MPSMOJIUHENHOTO
pacnpocTpaHEHHs CBETA

64

Penrenue 3ama4d Ha
MPUMEHEHNE 3aKOHA




IIPSIMOJIMHEMHOTO
pacnpocTpaHeHHs CBETA

65

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe
3epKajo

66

[Ipenominenue cpera.
AOCONIOTHEIN 1
OTHOCHUTEIIBbHBIN MMOKa3aTeb
npesnomienus. [lonnoe
BHYTPEHHEE OTpaKCHUE.
[IpenenbHbIN Yo MOJHOTO
BHYTPEHHETO OTPaKEHUS

67

Pemenue 3agaq Ha
MIPUMEHEHNE 3aKOHOB
OTPaXEHUS U MPEIIOMIICHHUS
cBeTa

68

XoJ1 mydent B pU3Me.
Hucniepcust cBera. Crio>KHBIM
coctaB Oenoro cBera. L[Bet

69

JInn3el. @OKyCcHOE pacCTOSHUE
" OIITHYECKas Cujia JIMH3bI

70

[TocTpoenue nzobpaxeHuii B
JMH3aX U UX CHUCTEMaXx.
VBennueHue JTMH3bI




Pemenue 3amau Ha

71 MOCTPOCHHUE U300paKEHHIA,
MOJIy4YaE€MBIX C IIOMOIIBIO JINH3

72 ['na3 xak onTuyeckas cucrema
Pemenue 3anau. [Ipenenst

73 MIPUMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CKopocThb cBeTa U METO/IbI €€
U3MEpEHUS

75 Hucniepcus cBera

76 WnTepdepenius ceeta
KorepeHTHBIE HCTOYHUKH.

77 YcnoBus HaOmo1eHUs
MaKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue unTepdepeHu

80 Judpakmus ceeTa
JudpakumonHas pemeérka.

81 YcnoBue HaOMOIeHUS
TJIaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 ITonepedyHOCTh CBETOBBIX
BoJH. [lonspuzanus ceera

84 Pemenue 3amau

85 CBeToBbI€ BJICHUS B IPUPOJIE




86

O060061EHNE U
CUCTeEMaTU3alus 3HaHUI 110
Teme "OnTuka"

87

Konrponbnas padora mo reme
«OnTuka»

88

['paHUIIBI MPUMEHUMOCTH
KJIACCHUYECKOW MEXaHUKH.
3aKOHBI 2JIEKTPOIUHAMUKU U
NPUHIUI OTHOCUTEIBHOCTH

89

ITocTynaTel cnenuanbHOU
TEOPUU OTHOCUTEIIBHOCTH

90

IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBall. [IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ame]IeHre BpEMEHU U
COKpAILEHHUE JUTUHBI

91

DHeprus 1 UMITYJIbC
PENSTUBACTCKOM YaCTULIBI

92

CBs13b MacChI ¢ SHEPTHEN U
UMITYJIBCOM PEJIATUBUCTCKON
YacTULIBI. DHEPrHsl MOKOs

93

PaBHOBecHOE TeIIOBOE
W3JTy4YEHHE




94

3akoH cMemieHns Buna

I'unoresza M. Ilnanka o

95
KBaHTaX. @OTOHBI
96 DHeprus 1 UMIyJIbC PoToHa
®otordpdpexr. Onbiter A. T
97 CroneroBa. 3aKOHbI
doTtoarpdekra
YpaBHenue DUHIITEHA 17151
98 dororddekra. "Kpachas
rparuma” Gorodddexra
Hasnenue cBera. Onwite [1. H.
99
Jlebenena
100 | BonHOBBIE CBOICTBA YACTHI]
Bonne ne bpoitnd. [Inuna
101 BOJIHBI JIe bpoiins u pasmepsl
o0nacTu JToKaIU3aIuu
JBUXKYIIEHCS YaCTHIIBI
102 KopmyckynspHo-BOTHOBOM
Tyaan3M
103 Judpakius 37eKTpOHOB Ha
KpHUCTaIIax
Crneuunduka usmepeHuii B
Mukpomupe. COOTHOIIEHUS
104 POMHP

HEOIpEeIETEHHOCTEN
I'eiizenGepra




105

Pemenue rpaduyecknx 3amaq

106

Pemrenne paCLIéTHBIX 3aJa4

107

KonTponbhas pabota no
temaM: "OcHoBrl CTO",
"KopnyckynsipHO-BOJIHOBO#
ayanu3m"

108

OMBITHI IO UCCIIEOBAHUIO
cTpoeHus aroma. [Inanerapuas
Mojiesb atoma Pesepdopaa

109

IToctynatel bopa

110

Bunei ciektpoB. Cniekp
YPOBHEN SHEPTUU aTOMA
BOZIOpOAA

111

CIoHTaHHOE H BBIHYXXJICHHOC
HN3TY4YCHUC CBCTA

112

Jlazep

113

Hyxnonnas mozxens siapa
[eiizenOepra-lBaneHko.
3aps1 1 MaccoBOE YUCIIO SApA.
M3oTonbl. PagnoakTMBHOCTH

114

3aKOH paIMOAKTUBHOTO
pacnaga. CBoiicTBa
MOHU3HUPYIOUIETO U3ITYYECHHUS.
BiustHue panqnoakTMBHOCTH HA
’KUBBIE OPTaHU3MBI.
Ho3zumerpus




115

OHeprus cBA3U HYKJIOHOB B
sape. Snepubie cuibl. Jledexr
Macchl sapa. SnepHele
peaxkuu. SaepHpie peakTophl.
[Tpo6GiieMs! ynpaBiisieMoro
TEPMOSICPHOTO CHHTE3A.
DKOJIOTUYECKHE ACTIEKThI
Pa3BUTHS SICPHON SHEPTCTUKH

116

MeTtoapl peructpauuy u
HCCJIEJOBAHMSI DJIEMEHTAPHBIX
yactull. @yHJaMEHTaJIbHbIE
B3aUMOJICUCTBUA. bapuoHsbl,
ME30HBI U JIEITOHBI.
IIpencraBnenue o
CranpaprtHoil Moaenu. KBapk-
[JIFOOHHAsl MOJIENb aIPOHOB

117

®du3uKa 3a npeaeaaMu
CranpaptHoit monenu. Témuast
MaTepus U TEMHAsI SHEPTHSL.
EnunctBO dusnueckoit
KapTUHBI MUPa

118

JTansl Pa3BUTHA aCTPOHOMMUMU.
3HauecHUE ACTPOHOMHUU

119

IIpuMeHnMOCTB 3aKOHOB
bu3uKY U1t O0BSICHEHUS
MPUPOIBI KOCMHUYECKUX
00BEKTOB. MeToIb!I




aCTPOHOMHUYECKUX
HUCCIIENOBaHUI

120

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOIIbI, PaIHOTEIICCKOIIBI,
BHeaTMoc(epHast acCTpOHOMUS

121

Bun 3Bé3xHOro HeOa.
Co3Bes3aus, spkue 3BE31pbl,
IUIAHETHI, UX BUIUMOC
JIBIDKCHUE

122

Comnneunas cucrema. CoHIie.
ConHeyHasi aKTUBHOCTb.
HcTtounuk sHeprun ConHua u
3BE3]

123

3BE3bI, X OCHOBHEIE
XapakTepuCTUKH. /luarpamMmma
"CreKTpajbHBIN Kilacc —
CBETUMOCTB"

124

3Be3 161 TIIaBHOMI
[IOCIEI0BATEILHOCTH

125

BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS
0 MPOUCXOXKIECHUHU U
sposronun CoJIHIA B 3BE3]I.
ITalbsl JKU3HU 3BE3]

126

Mineynsiii [1yte — Hama
I'amaxkTnka. TUNEI rajJakTHK.




Yépuble ObIpHI B sApPax
TaJIAKTUK

127

Bcenennas. Paciuupenue
Bcenennoii. 3akon Xa06:ma.
Teopus bosboro B3peIBa.
PennkToBOE M3ityueHue

128

MacmrabHast CTpyKTypa
Bcenennoi. Meraraiaktuka

129

Hepeménnnie mpoOaemMsl
aCTPOHOMHUHU

130

Pu3nyecKuil MPaKTUKYM I10
teme "HccnenoBanue
MarHUTHOTO TOJISl TOCTOSTHHBIX
MarHuToOB" WA
"UccnenoBanue CBONCTB
dbeppoMarueTuKkoB" uiIn
"UccnenoBanue AeiicTBUA
MOCTOSTHHOTO MarHUTa Ha
paMKy ¢ TOKOM"

131

Pu3nYecKuil NPAKTUKYM 110
teme "M3MmepeHue cuibl
Amnepa" win "U3yuenune
3aBUCUMOCTH CHJIbI AMIiepa OT
CHUJIBI TOKA" WIIH
"Onpeznenenrie MAarHUTHOM
WHIYKIUW Ha OCHOBE
u3MepeHus cuibsl Ammepa'




132

Pu3NYECKU IPAKTUKYM 110
teme "HccaenoBanye SBICHUS
3JICKTPOMArHUTHOU
WHIYKIUU'" WK
"OnpeneneHne HHIYKINA
BUXPEBOTO MarHUTHOTO MOJIs"

133

Pu3nyecKuil MPaKTUKYM I10
TeMme "UcciaenoBanue ABICHUA
camounaykiun" win "Coopka
MOJIEH AJIEKTPOMAarHUTHOTO
reHeparopa"

134

Pu3nYeCcKuil IPAKTUKYM I10
teme "M3mepenue nepuona
CBOOOJHBIX KOJeOaHUH
HUTSHOTO U MPYXKUHHOTO
MasiTHUKOB"

135

Pu3HUECKU IPAKTUKYM 10
teme "lIpeobGpazoBanue
SHEPTUU B MPYKUHHOM
MasiTHUKe"

136

Pu3HYECKUN IPAKTUKYM I10
teme "HccnenoBanue
MEPEMEHHOTO TOKa Yepes
IIOCJIEI0BATEILHO
COEJIMHEHHBIE KOHEHCATOP,
KaTyIIKy ¥ pe3ucTop' Win
"UccnenoBanue paboTh




HCTOYHHNKOB CBE€TAa B IICIIN
MepeMEeHHOro ToKa"

137

Pu3NYECKU IPAKTUKYM 110
teMe "M3yueHue napameTpoB
3BYKOBOM BOJIHBI"

138

Pu3nyecKuil MPaKTUKYM I10
teMme "M3mepenue nokasarens
MIPEJIOMJICHUS CTEKJIa" WIIH
"ITonrydyeHne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia
Y JIUH3bI"

139

Pu3nYeCcKuil IPAKTUKYM 110
teme "HccnenoBanue
3aBUCUMOCTH (POKYCHOTO
paccTosiHUs OT BelllecTBa (Ha
IpUMepe )KUIKUX JIUH3)" WK
"U3mepenune poKycHOTO
PacCTOSIHUS PACCEUBAIOIIUX
H3"

140

Pu3NYECKUN IPAKTUKYM I10
teme "HaOmonenue
TQpakiuu, HHTephepeHITNH
Y noJIsipy3anuu ceera'

141

Pu3NYECKUN IPAKTUKYM I10
teme "OnpeneneHyre UMITyJIbca
Y DHEPIUH PENIATUBUCTCKUX
yacTu1l (o pororpadusm




TPEKOB 3apsKEHHBIX YaCTHUIL B
MarHuTHOM T10J1e)"

142

Pu3NYECKU IPAKTUKYM 110
teme "M3MepeHne nocTossHHOM
IInanka Ha OCHOBE
uccienoanus poroddpdexra"
nnu "UccaenoBanue
3aBUCUMOCTH CHJIBI TOKa Yepe3
CBETOJIMO]T OT HaNpPsHKEHUs"

143

Pu3nYeCcKuil IPAKTUKYM 110
teme "VccienoBanue ciekTpa
pa3pexKEHHOT0 aTOMAPHOI0
BOZIOPOJIa U U3MEPEHUE
noctosiHHoi Punbepra”

144

Pu3HUECKU IPAKTUKYM I10
teme "HUccaenoBanue
paZoaKTUBHOTO (OHA C
UCIIOJIb30BaHUEM J103UMeTpa"
nunu "M3ydeHne noraonieHust
OeTa-yacTuIl aTFOMUHHEM"

145

Pu3HYECKUN IPAKTUKYM I10
teme "HaGmroieHust 3BE34HOTO
Heba HEeBOOPYKEHHBIM IJ1a30M
C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUH
JUIsl OTIPEJIEJIEHUS TTOJI0KEHUS
HeOeCHBIX 0OBEKTOB Ha




KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOTo
MOJTYLIAPHUS U SIPKUE 3BE3/bI"
vy "HaOmroneHus B TEIECKOII
JIyHBI, UIaHET, TYMaHHOCTEN U
3BE3JHBIX CKOILJIEHUN"

146

O06o0061IEHNE U
cucTtemarusanus 3HaHu. Pomib
(GU3UKH U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYCCKOM,
COIIMATLHOM 1 3THYECKOI
chepax neaTenbHOCTH
YeIoBeKa

147

0O00011IeHne "
cucreMarnsanus 3HaHui. Poib
U MecTO (U3HUKH U
aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTUHE MHpa

148

0O00011eHne n
cucreMarn3anus 3HaHuil. Poib
¢buznueckoit Teopuu B
dbopmupoBaHUU
npeCTaBIeHU 0 PU3NIECKOI
KapTUHE MHUpa, MECTO
¢u3uUecKoil KapTHHBI MUpPA B
001IeM psiay COBPEMEHHBIX




CCTCCTBCHHO-HAYYHbIX
MPEJCTABICHUIN O IPUPOJE

149

O060061EHNE U
cUCTeEMaTH3alUs 3HaAaHUU O
teme "Kunemaruka"

150

O06o0061IEHNE U
cUCTeMaTU3alys 3HaHUH 110
teme "Kunemaruka"

151

O06o0061IEHNE U
CHCTEMAaTH3aLMs 3HAHUH I10
teme "Jlunamuka"

152

O60061enue u
CUCTEeMaTH3alHsl 3HAHHH 110
teme "CraTuka TBEpIOTO
Tena"

153

O06o0menue u
CHUCTEMaTH3aIUs 3HAHUH 10
TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

154

O6o0061enne u

CUCTEMAaTH3alMsl 3HAaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4eCKOoU Teopun"

155

O060061EHNE U
cUCTeMaTu3alus 3HaHUH 10




teMme "TepMoauHamMuKa.
Termnosnie Manab"

156

O0o061IeHNE U
cucTeMaTu3aIys 3HaHuM 110
TeMe "ArperaTHble COCTOSTHUSA
BemecTra. Ma3oBbie
nepexomnr"

157

O06o0061IEHNE U
cUCTeMaTU3anys 3HaHUH 110
TeMe "DnekTpuyeckoe nosue"

158

O0o061IeH e U
cucTeMaTu3aIns 3HaHUM 110
TeMe "llocTOSTHHBIN
AIIEKTPUYECKUH TOK"

159

0O00011eHne "
CHCTeMaTH3amus 3HaHUH 110
teMe "TOKHU B pa3IuYHbIX
cpemax”

160

0O00011eHne n
cUCTeMaTHU3alus 3HaHWH 110
TeMme "MaruutHoe noie"

161

PesepBHbIil ypok. O60061IeHIE
U CHCTEeMaTHu3alus 3HAaHUU 110
TeMe "DIeKTpOMarHuTHas
MHAYKIuUA"




162

PesepBHrIit ypok. O600IICHHE
1 CHCTEMaTH3allHs 3HAHUH 110
TeMe "MexaHndecKue
KoyneOanus"

163

PesepBHrIit ypok. O600IICHHE
¥ CHCTEMAaTH3alHs 3HAHUN T10
TeMe "DIeKTpOMarHuTHbIE
KoseOaHus"

164

PesepBHeIit ypok. O600IICHME
Y CUCTEeMaTH3aIus 3HAaHUH 110
TeMe "MexaHn4yecKHe
AIIEKTPOMATrHUTHBIE BOJIHBI"

165

Peseprubiil ypok. O600611eHIE
U CHCTEMAaTH3aIHs 3HAHUN 110
teme "OnTuka"

166

Peseprubliil ypok. O606111eHIE
U cucreMaTtusanus 3HAHUH 110
teme "OcHoBel CTO"

167

PesepBHbIil ypok. O60061IeHIE
U CHCTEeMaTHu3allus 3HaHUU 110
teme "KopnyckyispHo-
BOJIHOBOM tyanu3m"

168

PesepBHbIil ypok. O60061IeHIE
n cucreMaTrui3anus 3HAHUH 110
teme "®dusnka aroma"




PesepBHrIit ypok. O600IICHHE
169 M CUCTEMaTH3allKsl 3HAHUH 110
teme "®du3nka aTOMHOrO siApa

Y 3JIEMEHTAPHBIX YaCTHUIL"

PesepBHrIit ypok. O600IICHHE
170 M CUCTEMaTHU3alHs 3HAHUH 110
TeMme "DJIEMEHTHI

actpoduzuxu"

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

170

16




IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
IPOI'PAMMDBI10 KJIACC

Kox npoBepsiemoro
pe3yJbTara

10.1

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero
0011ero ooOpazoBaHus

JIeMOHCTpHPOBATH HA IPUMEPAX POITb U MECTO PU3UKH B (POPMUPOBAHHH COBPEMEHHOMN HAYIHOU KapTHHBI MUPA,
B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B IPAKTUYECKOMN AEATEIbHOCTH JIIOAEH

10.2

YYnUTEIBATH T'paHUlbl MIPUMCHCHUA HN3YUCHHBIX (1)I/ISI/I‘I€CKI/IX MOI[CJICﬁI MaTcpuaJibHasd TO4YKa, MHCPLHUAJIbHAA
cucreMa oTrc4éra, abCoJIIOTHO TBEPAOE TEJO, UJICAIbHBIN Ia3; MOJEINU CTPOCHUS T'a30B, )KUJIKOCTEN U TBEPABIX
TeJ, TOYCUHBIN SJCKTPUICCKUHN 3aps]l — IPU PEHICHUU (PH3UUECKUX 3aa4

10.3

PacnioznaBath Qpuznueckue siBieHus (Ipouecchl) U 00bACHATh UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM CTPOEHHUs BELIECTBA M DJEKTPOJUHAMHUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE
MPsIMOJIMHEIHOE JBM)KEHUE, CBOOOIHOE MaJieHUE TeJ, IBUKEHHUE 10 OKPYKHOCTH, MHEPLIMSI, B3aUMOJIeiCTBHE
ten; nuddy3usi, OpOyHOBCKOE JBMKXEHHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TEJ, U3MEHEHHUE 00bEMaA TeN Mpu
HarpeBaHuu (OXJaKICHUH), TEIJIOBOE PaBHOBECHE, MCIApEeHUE, KOHAEHCAlMs, IUIaBIeHUE, KpUCTaITU3aIus,
KWIIEHHE, BJIAXKHOCTh BO3/yXa, MOBBIIICHNUE JABIEHUS ra3a IPU €ro HarpeBaHUHU B 3aKPBITOM COCYHE, CBS3b
MEXy TapaMeTpaMy COCTOSIHUSA T'a3a B U30IIpoLIeccax; dJIEKTpU3aLus Tell, B3aUMOJIECHCTBUE 3aps10B

10.4

OnuceiBaTh MEXaHHMYECKOE ABWIKCHUC, UCTIOJIb3YA (bHBI/II-ICCKI/IC BCJIIMYUHBI: KOOpAWHATA, IIYyTh, ICPCMCILICHUC,
CKOpPOCTh, YCKOPCHHUEC, MacCCa TCJjia, CUJId, UMITYJIbLC TCJId, KUHCTHYCCKAA SHCPIrHUd, NOTCHIHAJIIbHAA SHCPIUd,
MEXaHN4YCCKas pa60Ta, MCXaHUYCCKasA MOIHOCTDb, TP OINMCAHHUU IMMPABUIIBHO TPAKTOBATH (I)I/IBI/I‘-ICCKI/Iﬁ CMBICJI
HUCIIOJIb3YCMbBIX BCIHWYHH, HUX 0003HAUYCHUS U CIWHUIbI, HaAXOIUTb (I)OpMy'J'IBI, CBA3BIBAIOIINUEC JaHHYIO
q)HSH‘{CCKyIO BCJIIMYNHY C APYTUMU BCIMYUHAMU

10.5

OnuchiBaTh M3yuyeHHBIE TEIJIOBbIE CBOWCTBA TEN M TEIUIOBBIEC SIBJICHHUS, MCIONB3YS (U3UUYECKUE BETUUYMHBL:
JaBJICHWE Tra3a, TeMIepaTypa, CpeOHsAs KHHETUYECKas »HHEPrus XaoTUYECKOrO JIBUJKEHUS MOJIEKYI,
CpeIHEKBaJIpaTUYHAsi CKOPOCTb MOJIEKYN, KOJMYECTBO TEIUIOThI, BHYTPEHHssI JHeprusi, paboTa Trasa,
K03((HULIUEHT MOJIE3HOT0 NEHCTBUS TEIUIOBOTO ABUTATENs; PU ONMKUCAHUU TPAaBUIBHO TPAKTOBATh (PU3NYECKUIT




CMBICII MCIIOJIb3YEMbIX BEIUYMH, UX O0O3HAYCHUS M €IUHUIIBI, HAXOIUTHh (OPMYIIBI, CBA3BIBAIOIINE TAaHHYIO
(GU3NIECKyI0 BETMUYHUHY C APYTUMHU BEITUYHMHAM

10.6

OnuceiBaTh U3Y4YEHHBIE 3JIEKTPUUECKHE CBOMCTBA BELIECTBA U 3JIEKTPUUECKUE SBJICHUS (IIPOLIECCHI), UCTIONb3YS
¢u3nveckre BETMYMHBL: 3JCKTPUUECKUN 3apsij, SJIEKTPUYECKOe I0Je, HAMpsHKEHHOCTh MOJs, MOTEHIMA,
Pa3HOCTh MOTEHLIUANIOB; MPH OMHMCAHUH MPABUIBHO TPAKTOBATH (PM3UUECKUN CMBICT MCHOJIB3YEMbIX BEINYHH,
uX 0003HAYEHUS U €AMHUIBL;, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYUHAMU

10.7

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl U SBJICHUS, HCIONB3Ys (HU3NYECKHEe 3aKOHBl M TPUHIIMIIBI: 3aKOH
BceMupHoro TsaroreHus, |, Il u |1l 3axonsl HbloToHa, 3aKOH COXpaHEHUsS MEXAHWYECKOW SHEPIuu, 3aKOH
COXpPAaHEHHUS UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIUU CHUJI, IPUHLIUII PAaBHONIPABUS HHEPLMAIBHBIX CUCTEM OTCUETA;
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEILECTBA, TA30BbI€ 3aKOHBI, CBS3b CPEHEH KMHETHYECKOM
SHEPI'UHU TEIIOBOTO JABMKEHHS MOJIEKYJI ¢ aOCOIIOTHON TeMIepaTypoil, MepBbli 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHHMs 3JIEKTPUUECKOTro 3apsja, 3akoH KylloHa; mpu 3TOM pa3ianyarh CJIOBECHYIO (POPMYITHUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BBIPAKEHHUE U YCIIOBHS (IpaHHIIbI, 00JacTH) MIPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MMPUHIUIIBI JIeNCTBUSA MallIvH, HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB; pa3invaThb yCJI0BUA
MX 0€30IMaCHOTO UCIIOJIL30BaHUS B MMOBCEAHEBHOM KU3HU

10.9

BBINOMHATE SKCIIEPUMEHTHI 0 UCCIIEI0BAaHUIO (PU3UMUECKUX SIBJICHUM U MPOILIECCOB C UCIOIb30BaHUEM IPSIMbIX
1 KOCBEHHBIX U3MEPEHUI; IPHU 3TOM (POpMYIHpOBaTh MpodiieMy (3aady) U TUIOTE3Yy y4eOHOI0 HKCIIEPUMEHTA,
coOHpaTh YCTaHOBKY U3 IPEAJIOKEHHOT0 000PYA0BaHUS, TPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI

10.10

OcymecTBiATh NpsIMble M KOCBEHHBIE M3MEpeHUs! (PU3MUECKUX BEIMYMH; IPH 3TOM BBIOMpATh ONTUMAJIbHBIN
Croco0 M3MepeHus U UCI0Ib30BaTh U3BECTHBIE METOIbI OLIEHKH MOTPEUTHOCTEN U3MEpEeHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY GU3MYECKUMHU BEIMUYMHAMH C WCIIOJIB30BAHUEM TPSIMBIX U3MEPEHHI; TTPU
ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DHKCHPOBATH PE3YIbTAThI MOJYUYEHHON 3aBUCHUMOCTH (PU3NUYECKUX BETUYUH
B BHJI€ TaOIHI] ¥ TpadUKOB, JIeJaTh BHIBOJIBI IO pe3yIbTaTaM MCCIICIOBAHMS




10.12

Cobaroate mpaBuia 6€30MaCHOTO Tpy/la MPU MPOBEICHUH MCCIEIOBAHNI B paMKaX y4eOHOTO SKCIIEPUMEHTA,
y4e0HO-UCCIIeIOBATENILCKON U TPOCKTHOW JEATEIHHOCTH C HUCIOJIh30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U
J1a00paTOPHOTO 000PYIOBAHMS

10.13

Pemate pacuy€rHbie 3amauM ¢ SIBHO 33JaHHON (PU3UYECKON MOIENbIO, UCIONb3YS (U3UYECKHE 3aKOHBI H
NPUHIUIBI; HAa OCHOBE aHAM3a YCJOBUS 3a7ayd BBHIOMpaTh (DU3MYECKYIO MOJEINb, BBIACHATH (prusmueckue
BEIMYMHBI U (HOPMYJIbI, HEOOXOAMMBIE UIsi €€ peIIeHUs, MPOBOJUTH Pacu€Thl W OICHWBATh PEATbHOCTD
MIOJIyYEHHOT'0 3HaYCHMs (PU3NYECKON BETUUHHBI

10.14

Pemate kauecTBEHHBIE 33Ja4M: BBICTPAUBATD JIOTUYECKH HEIMTPOTUBOPEUUBYIO LIEMTOYKY PACCYKAEHUN C OMOPOit
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NICCKHC SBIICHUS

10.15

Vcnonb30BaTe Opu pelIeHUH y4yeOHBIX 3a7jady COBpPEMEHHble MH(OPMALMOHHbIE TEXHOJIOTUU JJs TOHUCKa,
CTPYKTYpPUPOBaHUS, HWHTEPIPETAMUA W TPEACTABICHUS Yy4eOHOM M HAyYHO-TIOMYJSPHOH WHOpManuy,
MOJIYYE€HHOM U3 pa3IUYHbIX HCTOYHUKOB; KpUTHUECKH aHAIU3UPOBATh MOIydaeMyr0 HHPOpMAIIHIO

10.16

[TpuBOANTH MpHUMEpPHI BKJIA/la POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE
MIPOLIECCOB OKPY’KAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTUIN

10.17

Hcnonb30BaTh TeOpeTHUECKUE 3HAHUS 0 (U3HKE B TOBCEIHEBHOM JKU3HHU I 0OecTieueH s 0€30MacHOCTH MPU
oOpartiieHuu ¢ MpudoOpaMu U TEXHUYECKUMH yCTPOUCTBAMH, Ui COXPAHEHUS 3I0pPOBbS U COOJIIOICHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpefie

10.18

PaGortare B rpymme C BBINOJHEHHEM pPAa3IMYHBIX COLMAIBHBIX pOJIeH, MJIAaHUPOBATh pPAabOTy TPYIIIHL,
palMoHaNBbHO paclpeseNiaTh OO0S3aHHOCTH U IUIAHUPOBATh JAEATENbHOCTh B HECTAHAAPTHBIX CHUTYAIHsX,
aJIeKBaTHO OIIEHMWBATh BKJIAJ] KXKJOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAEMOM MPOOIEMBI




11 KITACC

Kox
NpoBepPsieMOro
pe3yJbTara

111

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0OCHOBHOI 00pa30BaTe/IbHOIi MPOrpaMMbl CPeHero
001ero oopazoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPax Pojb U MECTO (U3UKK B (DOPMUPOBAHMM COBPEMEHHOW HAYYHOW KapTHUHBI
MUDA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON JIEATENBHOCTH JIFOAEH, LIETOCTHOCTD
U €IUHCTBO (PM3MUECKON KapTUHBI MUpA

11.2

Y4YuTBIBaTH TPAHUIBI NPUMEHEHUS H3YyYCHHBIX (U3UYECKHUX MOJICNICH: TOYEUHBIH AIEKTPHUUECKUI 3apsi,
siepHasi MO/IeIb aTOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO sI/Jpa TPU pelIeHu: (pU3HYecKux 3aaad

11.3

Pacnio3naBate usnuueckue siBiaeHUS (IIPOLECCH) U OOBSACHATh MX HA OCHOBE 3aKOHOB JJIEKTPOJUHAMUKH M
KBAaHTOBOUM (DM3HMKH: DIIEKTPUYECKasl TIPOBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECHCTBUS
TOKa, B3aMMOJICHCTBHE MarHUTOB, 3JICKTPOMArHUTHAS HHIYKIUs, JCHCTBHE MATHUTHOTO TIOJIS Ha TIPOBOJIHHUK C
TOKOM W JIBIDKYITUICS 3apsij, DJICKTPOMArHUTHBIC KOJICOAHUS W BOJHBI, MPSIMOJIMHEHHOE PAaCcIpOCTpPaHCHUE
CBETa, OTpakeHUe, NpelomiieHHe, HHTephepeHnns, TUGPaKIUs U TONSpHU3aIUs CBETa, JUCIEPCHUS CBETa,
dorornekrpudeckuii 3pdext (hotordhdexT), cBeTOBOE NaBIEHNE, BOBHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aToMa
BOJIOPOJIa, €CTECTBEHHAS U UCKYCCTBEHHAs paAHOAKTUBHOCTh

11.4

OnuceiBaTh M3yYEHHBIE CBOWCTBA BEIIECTBA (AJIEKTPUYECKHE, MArHUTHBIE, ONTHUYECKHE, DJIEKTPHUUECKYIO
IPOBOJUMOCTb PA3JIMYHBIX Cpel) M JJIEKTPOMArHUTHBIE SBJIEHUS (TIPOLECCHI), HUCIONb3Yys (U3NYECKHe
BEJIMYUHBL: JJIIEKTPUYECKUN 3apsif], CUJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUYECKOE CONPOTUBIICHUE,
pasHocTh moteHmanos, JJIC, pabora Toka, MHAYKIMS MarHUTHOrO Mo, cuia Ammnepa, cuia JlopeHia,
UHIYKTUBHOCTbh KaTYIIKH, SHEPTHs 3JIEKTPUYECKOrO0 M MarHUTHOIO IOJIeH, mepuoJl U 4acToTa KojeOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U Ccujla TOKa B IPOLECCe TapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJICOaHMH,
(boKyCcHOE pacCTOSTHUE U ONTHYECKasl CUJIA JIMH3bI; PU OMUCAHUM MPAaBUIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI
UCTONb3YEMBbIX BEIMYUH, MX OOO3HAYCHMs] W E€IUHMILBI, YyKa3blBaTh (OPMYJIbI, CBSI3bIBAIOILUE JaHHYIO
(U3UUECKyI0 BETMUUHY C IPYTHMHU BEIMYMHAMU




115

OnwuceiBaTh M3y4CHHbIE KBAHTOBBIC SBJICHUS W IPOLECCHI, HCIONB3YS (DU3MYECKHE BEIMYHUHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, YHEPTHUS M UMITYJIbC (pOTOHA, Iepro Moypaciaja,
SHEprus CBsI3M aTOMHBIX sJep; NPU ONMCAHUU IPABUIBHO TPAKTOBATH (DPU3UYECKUH CMBICT HCIOJIb3YEMbIX
BEJIMYMH, X 0003HAYEHUS U €JMHUILIbI; YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE IaHHYIO (U3NYECKYIO BEIUUUHY C
JPYTUMH BEJTMUYMHAMM, BBIYUCIATH 3HAUCHUE (PU3NYECKOI BETMUNHBI

11.6

AHanm3upoBath (GU3NIECKHE MTPOLECCH U SIBICHUS, HCIIONB3Ys (PU3NIECKUE 3aKOHBI U IPUHIUIBL: 3aKOH OMma,
3aKOHBI MOCIEAOBATEIIBHOIO M MapaJUIeIbHOTO COEAMHEHUsl MPOBOAHMKOB, 3akoH Jlxoynsa — Jlenua, 3akoH
3JIEKTPOMAarHUTHOW MHAYKLUH, 3aKOH MPSAMOJUHEHHOTO paclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHUsSI CBETA,
3aKOHBI TIPEJIOMJICHUSI CBETa, ypaBHeHUe DiHITeHa amsi GoTtosrddexTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH
COXpPAHEHHUsI MMITYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUUYECKOIo 3aps/ia, 3aKOH COXPAHEHHUsS MAacCOBOIO YHMCIIA,
noctysarsl bopa, 3aK0H paMOaKTHBHOTO PAacIaa; IMPH ATOM Pa3iIndaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHS (TPAHUIIBI, 00JIACTH ) TPUMEHIUMOCTH

11.7

OnpenensaTs HapaBJIE€HUE BEKTOPA UHAYKLIMHA MarHUTHOTO IOJIS IPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U CHJIBI
Jlopenna

11.8

CTpOI/ITB " OIIUChIBATH I/I306pa)KeHI/IC, CO31aBacMOC IJIOCKUM 3CPKAJIIOM, TOHKOH JIMH30H

11.9

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3HUECKUX SBJICHUM U MPOLIECCOB C MCIOIb30BAaHUEM MPSMBIX
Y KOCBEHHBIX U3MEPEHUI; TP 3TOM (hopMyIHpoBaTh npodiemy (3a7ady) U TUIIOTE3y yUeOHOT0 SKCIIEpUMEHTA,
coOuparh YCTaHOBKY U3 MIPEJIOKEHHOTO0 000PYA0OBaHUS, IPOBOAUTD OMBIT U (POPMYIHPOBATH BHIBObI

11.10

OcyiecTBIsITh NpsSMble U KOCBEHHbIE U3MepeHUsl (PU3MUEeCKUX BEIMYMH; MPU 3TOM BBIOMPATh ONTHUMAJIbHBIN
Croco0 U3MepeHus U UCII0JIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MepeHuit

11.11

HccrnenoBaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HCIONH30BAHHEM IMPSMBIX HU3MEPEHHH; MpPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, PUKCUPOBATH PE3YyIbTaThI MOJIYICHHOM 3aBUCUMOCTH (DU3UYECKUX BETUINH B BUJIE
TabnuIl ¥ rpadKOB, JIeJaTh BEIBOJIBI TIO PE3yiIbTaTaM MCCIIECIOBAHUS

11.12

CobmoiaTh mpaBuiia 6€30MacHOTO TPy/Aa MPHU MPOBEICHUN HCCIEIOBAaHUN B paMKaX y4eOHOTO YKCIIEPHUMEHTA,
y4eOHO-UCCIIEI0BATEILCKON UM MPOSKTHOM JESTEeNbHOCTH C HCIOJIb30BaHUEM H3MEPUTENbHBIX YCTPOMCTB H
71a00paTOPHOTO 000PYIOBAHMS




11.13

Pemate pacu€rHble 3amauM ¢ SBHO 3aJaHHOM (PU3UYECKOW MOJEIBIO, HCIONB3Ys (U3NYECKHE 3aKOHBI U
NPUHIUIBI; Ha OCHOBE aHalW3a YCJIOBHUS 3a/a4d BbIOMPATh (U3UYECKYI0 MOJEIb, BBIICIATH (PU3UUECKUE
BEJIMYMHBI U (OpMYJbl, HEOOXOauMbIE Ui €€ pelleHMs], NPOBOAUTh PACUETHl M OLEHHBATh PEATbHOCTh
HOJy4EHHOr0 3HaYeHUs GU3NYECKOI BETMUNHBI

11.14

PemaTte kaueCcTBEHHBIE 3a/1a4M: BBICTPAUBATH JIOTUYECKU HEITPOTUBOPEUUBYIO LIEMIOYKY PACCYKACHUN C OMOPOM
Ha U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UICCKHEC SBIICHUS

11.15

Hcnonp30BaTh TpU PEHICHWH Yy4eOHBIX 33/a4 COBPEMEHHbIE HH()OPMAIIMOHHBIC TEXHOJOTHH JUIS IOMCKA,
CTPYKTYpPUPOBAHHUS, HHTEPIPETALUU M NPEJICTaBICHUS Y4EeOHOM M Hay4yHO-TIONYJSPHOH HH(pOpMaIH,
MOJYYCHHOM M3 Pa3IMYHBIX UICTOYHUKOB; KPUTUIECKH aHATM3UPOBATH MOTyYaeMyro HH(pOopMaIio

11.16

00BACHATH IMPUHIMIIBL ﬂeﬁCTBHH MalllvH, HpI/I60pOB U TCXHHUYCCKUX yCTpOfICTB; pas3jiniaTtbe YCJIOBUSA HUX
0€30I1aCHOTO MCITOJIE30BaHUS B IMOBCCAHEBHOM JXKU3HU

11.17

[TpuBOANTE MpUMEPHI BKJIA1a POCCUUCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B pA3BUTHE HAYKH, B OObSICHEHHE
IIPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpETUUECKUE 3HAHUS 110 (PU3UKE B IIOBCETHEBHOM KU3HU 17151 0OecrieueHus: 0€30MacHOCTH MpH
oOpailieHuu ¢ MpudopaMu M TEXHUYECKHUMH yCTPOWCTBAaMU, IJII COXPAHEHHUsS 3J0POBbSI M COONIOICHUS HOPM
HKOJIOTMYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cperie

11.19

PaGorare B rpymnme ¢ BBIIOJHEHHEM pa3IMYHBIX COLUANBHBIX pOJIEH, IUIAHUPOBATH pabOTy TPYIIBL,
pallMOHATIBHO pacIpeleNiaTh OO0A3aHHOCTH W IUIAHUPOBATh JIEATENIbHOCTh B HECTaHJAPTHBIX CHUTYAIHsX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KXJJOT0 U3 YYAaCTHUKOB I'PYIIIBI B peIlIEHHE paccMaTpuBaeMOi MPoOIeMbl




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kox Koxa npoBepsiemoro
IIpoBepsiemble 3J1eMeHTHI COIePKAHMS
pasaena JJIeMEeHTA
OU3NUKA 1 METO/Ibl HAYYHOI'O ITO3HAHU A
11 ®uzuka — Hayka o mpupoze. HayuHbie MeTOIbpl O3HAHHS OKpYyXaroiiero mupa. Ponb
' IKCIIEPUMEHTA U TCOPHUH B MPOIIECCE TIO3HAHMS MPUPOIBI. DKCIIEPUMEHT B (PU3HKE
1 MonenupoBanue (pu3nUecKux sBICHUN U npoieccoB. Hayunsie runote3sl. Guznyeckue
12 3aKOHbI W TEOpUH. ['paHUIBl NPUMEHHUMOCTH (U3HUYECKUX 3aKOHOB. IlpuHIUI
' cooTBeTCTBUS. Ponb 1 MecTo Gusuku B GOPMUPOBAHUU COBPEMEHHOM HAyUYHOUH KapTUHBI
MUpa, B TPAKTUICCKON JACSITETLHOCTH JTFOACH
2 MEXAHUKA
KUHEMATHUKA
211 Mexaungeckoe aBrkeHre. OTHOCHUTENIBHOCTh MEXAHHYECKOro ABIkeHHs. CucreMa
o orcuéra. Tpaexropus
[Tepemerienue, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
21 2.1.2 MaTepuaabHOM TOYKHM, HMX TPOEKIMH Ha OCH CHUCTEeMBbl KoopauHar. CrokeHue
' MEPEMEIICHUIN U CIIOKEHUE CKOPOCTEM
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOIMHENWHOE IBIKeHUE. ['paduku 3aBUCUIMOCTH
2.1.3 KOOpJWHAT, CKOPOCTH, YCKOPEHHs, MyTH M TMEpeMEIIeHUs] MaTepHalbHONH TOYKH OT
BpEMEHHU
214 CBobOoaHOe nazieHne. Y CKopeHrne CBOOOTHOTO MaIeHuUs




KpuBonnHeliHOe 1BW)XKEeHHME. PaBHOMEpHOE [IBMIKEHHE MAaTEPUAIBHONM TOYKU 11O

2.15 OKPY’KHOCTH. YIJIOBas CKOpOCTb, JHMHEHHas CcKopocTh. llepuony wm  wgacrora.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHE
216 TexHuueckue yCTpONCTBA: CHUAOMETP, ABUKEHHME CHApPSIOB, LEMHBIE M PEMEHHBIE
o nepegayn
[IpakTuyeckne paboTel. V3mepeHue MrHOBEHHOH  ckopoctu. MccienoBanue
COOTHOILLUEHHUSI MEXJy MYTAMHU, NMPOWJEHHBIMU TEJIOM 3a IOCJIEI0BATENIbHbIE pPaBHbIE
2.1.7 MIPOMEXYTKM BPEMEHU IPU PABHOYCKOPEHHOM JBUXEHHHM C HA4YaJbHOM CKOPOCTHIO,
paBHOI Hym0. M3yyeHne NBHKEHUS IapuKa B BA3KOW KUJIKOCTH. M3yueHue nBUKEHUA
TeNa, OPOIIEHHOT0 TOPU30HTAIBHO
JMUHAMUKA
291 IIpunnun orHocutenbHocTH [ammnes. Ilepswiii 3akoH Hberorona. HMuepruanbHbie
o CHCTEMBI OTCUETA
2.2.2 Macca tena. Cwia. [IpuHnun cynepno3unyu cui
993 Bropoii 3akoH HproToHa M1 MaTepuallbHOW TOYKH B MHEPLHUAIBHOM CHCTEME OTCUYETa
o (UCO). Tperuii 3akoH HeroTOHA /171 MaTepHalbHBIX TOYEK
25 2.24 3aKkoH BceMupHoro TaroreHus. Cuna tsoxectu. IlepBas kocMuueckas ckopocTs. Bec tena
' 2.2.5 Cuna ynpyroctu. 3akoH ['yka
996 Cuna tpenus. Cyxoe Tpenume. Cuna TpeHUS CKOJBXKEHHS W CHJIA TPEHHS TOKOSI.
o Koaddunument tpenus. Cuna conpoTUBIEHUS IPU JBUKEHUU Tela B KUAKOCTH WIJIH ra3e
2.2.7 [ToctynarenbHoe U BpamaTeabHOE ABUKEHHE a0COIIOTHO TBEPAOIO Tea
998 MoOMEHT cuiabl OTHOCUTENIBHO OCH BpamieHus. [lnedo cuibl. YcaoBHsS paBHOBECHS
o tBépmoro tena B UCO
2.2.9 TexHnuyeckue ycTpoicTBa: NOAMMITHUKY, JBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB




[Ipaktuyeckune paboTsl. M3yueHue nBmxeHus Opycka MO HAKIOHHOHM IUTOCKOCTH O
JENCTBUEM HECKOJIBKUX chil. McecnenoBaHue 3aBUCUMOCTH CHJl YIIPYTOCTH, BO3SHUKAOIIUX

2210 B J1eOpMUPYEMOIl IIPY)KUHE M PE3MHOBOM O0paslie, OT BEJIMYMHBI MX JepOpMaLuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJIa, UMEIOIIErO OCh BPALCHUS
3AKOHBI COXPAHEHNWA B MEXAHUKE

931 NMmynbeec MarepuallbHOM TOUYKHM, CHCTEMBI MaTepUalbHBIX TOueK. MMmysbc cuibl U
M3MEHEHHE UMITyJIbCca Tella

2.3.2 3akoH coxpanenus umiysbca B MCO. PeakTuBHOE ABM>KEHHE

2.3.3 Pabota cuibl

2.34 MouHoCTb CUIbI

2.3.5 Kunernueckas 3Heprusi MaTepuajabHON TOUKH. TeopeMao KUHETUYECKOM dHEPIrun

23 236 [lorenumaneHas odHeprus. IloTeHumanbHas »SHeEprus ymnpyro AepOpMUPOBAHHOMN

npyxuHsl. [loTeHManbHas YHEPTUs Teaa BOIM3HM MOBEPXHOCTH 3eMIH
[loTeHunanpHbple U HENMOTEHIUANbHbIE CHIIbL. CBS3b pabOThl HEMOTEHLMAIbHBIX CHJI C

2.3.7 M3MEHEHHEM MEXaHMYECKON SHEPruu CUCTEMbI Tel. 3aKOH COXPaHEHUS MEXaHUYeCKOH
SHEPrUu

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHnueckue ycTpoicTBa: IBUKEHUE PAKET, BOAOMET, KOIIEP, IPYKUHHBINA TUCTOJIET

5310 [IpakTnueckue paboTel. M3ydyeHue CBsSI3M CKOPOCTEM Tea MpU HEYNpPYyroMm yaape.
HccnenoBanue cBs3u pabOThI CHIIBI ¢ U3BMEHEHUEM MEXaHMUYECKOW YHEPTUH Teja

3 MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH
31 311 OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH. BpOyHOBCKOE BUKEHUE.

Huddyzus. Xapakrep IBHKEHHUS U B3aUMOJICHCTBUS YaCTHII BEIIIECTBA




Mogenu cTpoeHus ra3oB, XUAKOCTEN U TBEPIBIX TEI U OOBSICHEHUE CBOMCTB BEIIECTBA HA

3.1.2 .
OCHOBE THX MOJEIeH
3.1.3 Macca monekyin. KonmndectBo BemniectBa. [locrosinnas ABoraapo
3.1.4 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus
315 Mogpens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETHYECKOW TEOPUHU
o WeaTbHOTO Ta3a
316 AbGcomoTHas TeMmmeparypa Kak Mepa CpeIHeld KHHETHYECKOH HSHEprHy TEeIIOBOTO
o JBIKEHHUs dacTull rasa. [llkana remmneparyp Kenppuna
3.1.7 VYpaBuenue Knaneiipona — Menneneesa. 3akoH JlaibToHa
318 l'azoBble 3akoHbl. M30mporiecchl B HICAIbHOM Tra3e C IOCTOSHHBIM KOJHMYECTBOM
o BEleCTBA: U30TEepMa, U30X0pa, u3obapa
3.1.9 TexHu4eckue ycTpoicTBa: TepMOMETpP, OapoMeTp
3.1.10 [IpakTuueckue padoTsl. I3MepeHne Macchl Bo3iyxa B KJIacCHOM koMHare. VccnenoBanue
o 3aBUCHMOCTH MEXKIY ITapaMeTpaMu COCTOSIHHS pa3peKeHHOro rasa
OCHOBbI TEPMOJAMHAMUKHU
3921 TepmoanHamuueckass cucremMa. BHYTpeHHss SHEprus TEPMOJMHAMHUYECKOW CHUCTEMBI U
o CIOCOOBI €€ M3MEHEHHS
3.2.2 KonuuecTBo TemnoTs u pabota. BHyTpeHHSIST SHEPTHSI OJJHOATOMHOTO UJI€ATHHOTO Ta3a
3923 Bunsl Terionepeaayn: TEMmIONPOBOAHOCTb, KOHBEKIIUS, H3NTydeHue. TemmoéMKOCTb Tea.
3.2 o VY nenpHas TETIOEMKOCTD BelecTBa. Pacy€r konmmyecTBa TEMIIOTHI IPH TeTUIonepeaue
394 [lepBeiii 3ak0oH TepMoauHAMUKU. [IprMeHeHHe TEepBOro 3aKOHA TEPMOJIWHAMHUKUA K
o uzonpoueccam. I'paguueckas HHTEpHpeTanus paboTsl raza
TennoBsie MamuHbL. [[pUHINIIBI TeHCTBUS TETUIOBBIX MaliuH. [IpeoOpa3oBanus YHEPTUN
3.25 B TeIUIOBbIX MammHax. Koagouiment nonesnoro aeictus (nanee — KIIJ[) TemmoBoit

MamuHbl. Hukn Kapuo u ero KIT/]




Bropoii 3akon tepmoauHamMuku. HeoOpaTHMOCTh mpoleccoB B mpupoze. TemnoBbie

326 JBUTATETH. DKOJIOTHYESCKUE TPOOISMBI TEILIOIHEPT e THKH

397 TexHuueckue ycTpoicTBa: IBUTATENb BHYTPEHHETO CrOpaHusi, OBITOBON XOJOIMIBHHUK,
KOH/IUITUOHED

3.2.8 [IpakTrueckue padoTsl. i3MepeHne yaenbHON TEeII0EMKOCTH

ATPEI'ATHBIE COCTOSHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI

331 [TapooOpa3zoBanue u koHjeHcanus. lcnapenue u kuneHue. YnaenabHas TeIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT AaBJICHUS

3.3.2 AGCOII0THAS M OTHOCUTENIbHAS BIAXKHOCTh BO3yxa. HackleHnHsblit map

333 Teépnoe Teno. Kpucrannnueckue u amopgHsle Teaa. AHU30TPONHS CBOWCTB KPUCTAJIIOB.
XKunkue kpucramisl. CoBpeMEHHbIE MaTepUaIIbI

33 3.34 [1naBnenue u kpuctamumsanus. Y qenbHas TerioTa miasienus. Cyonumanus

3.35 YpaBHEHHE TEIIOBOTO OaiaHca
TexHuueckue yCTpoiCTBa: TUTPOMETP U ICUXPOMETP, KaJOpUMETpP, TEXHOJIOTHH

3.3.6 MOJly4YeHHUsT COBPEMEHHBIX MaTepuajioB, B TOM 4YHCI€ HAaHOMAaTepUaloB, H
HaHOTEXHOJIOTHH

3.3.7 IIpakTuyeckue paboTel. Mi3Mepenue BIa)XxHOCTH BO3/1yXa

4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 DnexTpu3anys Tei. JIeKTpUUecKuit 3aps. [lBa BUaa 3J1€KTPUUECKUX 3apsI0B
4.1 4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOIHUKH
413 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
41.4 B3aumonerictsue 3apsiioB. 3akoH Kynona




Onexrpuueckoe nojie. Hanpspk€HHOCTD 3ekTpuyeckoro nodis. [IpuHiun cyneprno3unuu.

415 JIuHUY HATPSHKEHHOCTH DJIEKTPUIECKOTO TOJISE

4.1.6 Pabota cun anekrpocraruyeckoro noist. [lorennuan. PasHocTs moTeHIanos

417 [IpoBOAHUKK U AMDIEKTPUKU B MOCTOSHHOM 3JIEKTPUYECKOM moJje. JuanekTpuyeckas
o NPOHULIAEMOCTE

418 OnekTpoéMkocTh. KoHaeHcatop. DIeKTpOEMKOCTh IIIOCKOTO KOHAECHCATOpa. DHEpPrus
o 3apsKEHHOr0 KOHIEHCATOpa

419 TexHUYeCKHEe YCTPONCTBA: 3JIEKTPOCKOI, JIEKTPOMETP, IJICKTPOCTATHUYESCKAs 3alluTa,

3a3eMJICHHE JIICKTPOIPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBINA IPHHTEP
4.1.10 [IpakTrueckue paboTsl. U3mMepenne 3neKTpoEMKOCTH KOHIEHCATOPa
IIOCTOSHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX CPEJJAX

491 YcnoBUs CYIIECTBOBAHUS IMOCTOSTHHOTO JJICKTPUYECKOro Toka. Mcrounwmku Toka. Cuia
o Toka. [locTostHHBIN TOK

422 Hamnpspkenune. 3akon Oma a1 y4acTka 1enu

4.2.3 DNEeKTPUUECKOE COMPOTUBIICHHE. Y AeNbHOE COMPOTHBICHNE BEIIECTBA

4.2.4 [TocnenoBarenpHOE, TApaLICIFHOE, CMEIIAHHOE COSTMHEHNE TIPOBOTHUKOB

4.2 4.2.5 Pabora anexkrpuyeckoro Toka. 3akoH J[xoyns — Jlenua

4.2.6 MOoOMIHOCT 3EKTPUYECKOTO TOKA

4927 anexTpoaBrkymias cuia (nanee — 3/1C) u BHyTpeHHEe COMPOTUBIICHHE HCTOYHUKA TOKA.
o 3akon OMa /Jist TOJTHOM (3aMKHYTOM) dNIeKTpruieckoi 1enu. KopoTkoe 3aMbIkaHue

428 DNeKTpOHHAS TPOBOJUMOCTh TBEPABIX METALIOB. 3aBUCHMOCTh COIPOTHBIICHHS
o METAJLIOB OT TeMIeparypbl. CBEpXIIPOBOAUMOCTE

4.2.9 DNEeKTpUUYECKHi TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX MTyYKOB




[onynpoBonuuku. CoOCTBEHHass W MpHMECHas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.

4.2.10
CaoiictBa p-n nepexoza. [loaynpoBoIHUKOBBIE TIPHOOPEI
4211 DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS TUCCOLMALINS. DIEKTPOIU3
4912 OnekTpuyeckuii TOK B ra3ax. (CaMOCTOSTENbHBII M HECAMOCTOSATENIbHBIA pPAa3psia.
o Paznuunble TUIIBI caMOCTOATENBHOTO pa3psiaa. Monnus. [lnazma
TexHuueckue yCTpOICTBa: aMIepMeTp, BOJBTMETP, PEOCTaT, HMCTOYHUKUA TOKa,
4213 JNIeKTpOHArpeBaTelibHble MPUOOPBI, AJIEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
o CONPOTUBIICHUA, BAKYYMHBII Mo, TEPMUCTOPHI u dboTope3ucTopsl,
MOJIYITPOBOJIHUKOBBIM MO/, FalbBaHUKA
[IpakTuueckue padboTsl. M3ydueHne cMeanHOro COeAMHEHUS PE3UCTOPOB.
4.2.14 N3mepenue D3/IC ucTtoyHMKa TOKAa W €ro BHYTPEHHEro compotuieHus. HaOmonenue
ANEKTPOJIN3A
11 KJIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3JieMeHTHI COJIeP:KAHUS
paszena 3J1eMeHTAa
4 OJIEKTPOAMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA
43.1 ITocTossaABIe MarHuTHL. B3anMonelcTBrE MOCTOSHHBIX MAarHUTOB
4.3 MarnutHoe mnone. Bektop MarHuTHOM MHAyKuuu. [IpuHiun cynepnosznnnu. JInHuUM
4.3.2 MarHuTHOM WHAYKIUW. KapThHa NIWHWAKM MarHWUTHOM WHIAYKUWW IO MOCTOSTHHBIX

Mar"duToB




MaruuTtHOEe 1OJIE MPOBOJHHMKA C TOKOM. KapThHa JMHUK MOJA JJIMHHOTO HPSMOIO

4.3.3 MIPOBOJIHUKA U 3aMKHYTOI'0 KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKH ¢ TOKOM. OMBIT Dpcrena.
B3anMoeiicTBre TPOBOIHUKOB C TOKOM

4.3.4 Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHUE

435 Cuna Jlopenua, e€ Moaynb M HampapjieHue. [[BrKeHUE 3apsHDKEHHOM YacTHUIbl B
OJIHOPOJIHOM MarHuTHOM moje. PaGora cuisl Jlopenia

4.3.6 SIBieHME 3IEKTPOMArHUTHON UHTYKITUI

437 IToTok BEKTOpa MArHUTHON MHIYKLIIHUHU

4.3.8 O/1C unaykuuu. 3aKOH AJIEKTPOMAarHUTHOU nHAYKunu Papajnes

43.9 BuxpeBoe oanektpudeckoe mone. O3/C UWHAYKIMH B MPOBOJHHUKE, JBHIXKYIIEMCS
MOCTYMNaTeNbHO B OJHOPOJHOM MarHUTHOM TOJIe

4.3.10 [TpaBumno Jlenmna

4311 NunyktuBHOCTD. SBNeHne camounaykuun. IJIC caMOMHAYKITNH

4.3.12 DHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM

4.3.13 DNeKTpOMarHUTHOE T0JIe

4314 TexHUYECKHE YCTPOMCTBA: TIOCTOSIHHBIC MATHUTHI, JJIEKTPOMATHUTBI, SJICKTPOABUTATEb,
YCKOPHUTEIIH JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckue padboThl. 3ydeHre MarHuTHOTO MOJsI KaTyIIKu ¢ TOKoM. MccnenoBanue

4.3.15 NEHUCTBUS TIOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM. McciemoBaHue sIBIEHUS
AJIEKTPOMArHUTHOW WHTYKITHH

5 KOJIEBAHUA 11 BOJIHBI
MEXAHUYECKHWE U DJIEKTPOMAI'HUTHBIE KOJIEFAHM S
5.1 511 Koneb6arenbnas cucrema. CBoOoaHBIE KOJIeOaHus. ['apmonndeckue konedanus. [lepuon,

4acToTa, aMILTUTYyAa U (a3a Kojaedanmit




5.1.2

IIpyxvHHBINA MagsTHUK. MaTeMaTU4eCKUN MassTHUK

YPaBHCHI/Ie FrapMOHHUYCCKHUX koyiebannii. Knnemaruueckoen JUHAMHUYCCKOC OIIMCaHUC

5.1.3
K0JIe0aTeIbHOTO IBUKCHUS
514 [IpeBpaimieHre »HEpruM MpU TIapMOHMYECKHUX KosebaHuAX. CBs3b aMIUIUTY[bI
o KoJIeOaHUH MCXOTHON BEIMYMHBI C aMILJIUTYIaMH KoJieOaHUil €€ CKOPOCTH U yCKOPEHUs
Koneb6arenbubiii koHTYp. CBOOOJHBIE JIEKTPOMAarHuTHbIE KOJIEOAHUS B HJCATIbHOM
5.15 K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHHMYECKUMH U 3JIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona
5.1.6 3aKOH COXpaHEHHUs PHEPTUH B HCATLHOM KOJIe0aTeIIbHOM KOHTYpE
517 BoiHyxaeHHble  MexaHuueckue KosebaHus. Pe3onanc. Pe3oHaHcHas — KpuBas.
o BBIHY)XI€HHbIC 3JICKTPOMATHUTHBIC KOJICOaHUSI.
5.18 ITepemenHsbIi ToK. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.
519 MoIHOCTh IEPEMEHHOr0 TOKa. AMIUIMTYIHOE U JIEUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
o HANPSOKCHHST
Tpanchopmarop. IIponsBoacTBo, nepenada U MoTpedIeHUE IEKTPUUYECKON DHEPIHH.
5.1.10 DKOJIOTUYECKHUE PHUCKA TIPpU TPOU3BOJACTBE dJIeKTpuuecko »sHeprun. KymbTypa
MCII0JIb30BaHUs MJIEKTPOIHEPTUH B ITOBCEIHEBHOM JKU3HU
5111 TexHudyeckne  ycTpoWcTBa:  cedicMorpad,  DIEKTpUYECKHH  3BOHOK,  JIMHUH
- >JIEKTpoIEpeaay
[TpakTuyeckue padotel. MccnenoBanue 3aBUCUMOCTH NEPHOAA MANIBIX KoJieOaHuil rpys3a
5.1.12 Ha HUTH OT JUIMHBI HUTH U Maccel rpy3a. MccimenoBanne nepeMeHHOro TOKa B LEMH U3
MOCJIEI0BATENbHO COETMHEHHBIX KOHIEHCATOPa, KaTyIIKH U Pe3UcTopa
MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI
5.2 591 Mexannueckue  BOJHBI,  ycinoBusa  pacnpoctpaHeHus.  Ilepuox.  Ckopoctb

pacnpocCTpaHCHUs U JJIMHA BOJIHBL. HOHepe‘-IHLIC 1 IPpOAOJIbHBIC BOJIHBI




5.2.2

Wutepdepeniys u audpaxmss MEXaHHIECKUX BOJH

5.2.3 3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemMOp 3Byka
524 DJNeKTPOMAarHUTHBIC BOJHBL. Y CIIOBHSI U3JIy4CHHUS JIEKTPOMArHUTHBIX BOJH. B3anmuas
o opHeHTanus BeKTopoB E, B 1 v B 311eKTpoMarHuTHOM BOJIHE B BaKyyMe
595 CBOIiCTBa DIIEKTPOMArHUTHBIX BOJIH: OTPaXXCHHE, TMPEIOMJICHHE, TTOJISAPU3AIIHS,
mudpakuus, uatepdeperus. CKopocTh 3JeKTPOMAarHUTHBIX BOJIH
526 [Ikana 37MeKTpOMarHUTHBIX BOJH. [IpuMeHEeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
o OBITY
527 [lpyHIMOBL  paguoCBsI3M ¥ TeJEeBUACHUS. Paguonokamusi. DJIEKTPOMarHUTHOE
o 3arpsA3HEHKE OKPYKAOIIEH Cpebl
TexHu4yeckne ycTpoHCTBa: My3bIKAIbHBIC HHCTPYMEHTEHI, YJIbTPa3ByKOBas IUAarHOCTHKA
5.2.8 B TEXHHMKE U MEAMIIMHE, pajap, paIuoNpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-
neyb
OIITUKA
531 [IpamonnHENHOE pacIpOCTpaHEHUE CBETA B OJJHOPOAHOM cpene. JIyd cBera
532 OtpaxeHue cBeta. 3akOHBI OTpaxkeHUs: cBera. [locTpoeHne n300paxeHn B IIOCKOM
o 3epKaie
533 [Ipenomnenue cBeTa. 3aKOHBI MpEIOMJIECHUs cBeTa. AOCONIOTHBIA IOKa3aTellb
o HPETOMIICHHUS
53
5.34 [TonHoe BHYTpeHHee oTpaskeHue. [IpeaenbHblil yroi MoJHOro BHYTPEHHETO OTPaKEeHUs
535 Hucnepcus ceeta. CrnoxxkHbli cocTaB 6enoro cera. L[er
Cobuparomue U paccenBaromue JTuUH3bL. ToHKas nuH3a. POKYCHOE paccTosHUE U
5.3.6 ONTHYECKas cuila TOHKOW JiuH3bL. IlocTpoeHne u300paskeHH B COOHMpArOMIUX U
paccenBaronMX JUH3aX. POpMyJia TOHKOH JIMH3bL. Y BEIMYEHUE, JaBAEMOE JIMH30M
5.3.7 IIpenensl IpUMEHUMOCTH '€OMETPUIECKOU ONITUKHU




Wutepdepentus ceera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHS HAOIIOICHUS MAaKCUMYMOB

5.3.8 ¥ MHHHMYMOB B HMHTEp(EPEHLIMOHHON KapTHHE OT JABYX CHH(a3HBIX KOT'€pEHTHBIX
UCTOYHHUKOB
539 Hudpakuus cBera. JudpakuuoHHas pemeérka. YcClIoBHEe HAOMIONCHHUS TJIaBHBIX
e MaKCHUMYMOB IpH MaJICHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonstpusarus cBera
5311 TexHuueckue yCTpOWCTBA: OYKHM, Jymna, QoTroannapaT, MPOEKLUOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOII, BOJOKOHHAsI ONTUKA, TU(PAKIMOHHAS PELIETKA, TIOISIPOUT
5312 [TpakTueckue padbotel. M3mepenue nokasarens npeaomiieHus. VccnenoBanue cBOWCTB
o n3o00pakenuii B muH3ax. Habmonenue nucnepcun ceera
SJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH
I'panunel  NpUMEHMMOCTH — Kiaccudeckod — mexaHuku.  Iloctymatel  Teopun
6.1 OTHOCHUTEJIBHOCTH: MHBAapHAHTHOCTb MOJYJS CKOPOCTU CBETa B BaKyyMe, IPHUHIHII
OTHOCHUTEJIbHOCTH DWHILTEHA
0 6.2 OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHH U COKPALLEHUE JITUHBI
6.3 DHeprusi ¥ UMITYIIbC CBOOOTHON YaCTHIIBI
6.4 CBs13b MacCChI C YHEPTUEH U UMITYJIBCOM CBOOOHOM YaCTUIIBI. DHEPTHUS TTOKOSI CBOOOTHOM
' YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
BJIEMEHTEI KBAHTOBOI OIITUKH
711 ®otonsl. Popmyna [lnanka cBs3u s3HEPrUuM (HOTOHA C €ro YaCTOTOM. DHEPTUS U UMITYJIbC
o doTona
7.1
712 OtkpeiTne u  uccnenoBanue ¢oroaddexra. Ombitel A.I.  CromeroBa. 3aKkoHBI
o doroddpexra
7.1.3 VYpaBuenue DitHmreina g poroaddexra. «KpacHas rpanuna» Gororddexra




714

Hasnenue cBera. OnwiTel [1.H. JIeObenera

7.1.5 XHUMHUYECKOE JEICTBUE CBETA
7.1.6 Texauveckue ycrpoiicTBa: porolsieMenT, poToaaTuuk, CoaTHEUHAs Oarapes, CBETOIHO/T
CTPOEHHME ATOMA
791 Monens aroma Tomcona. OnbiThl Pe3epdopaa o uccinegoBaHuio CTpOSHUS aTOMa.
o [LnanerapHast MOJIEIb aTOMa
799 [Toctynatsl bopa. M3nyuenue u nornouieHre GOTOHOB MPH MEPEXOJE aTOMa C OJJHOTO
o YPOBHSI 3HEPruM Ha Apyroi. Buasl criektpoB. CriekTp ypoBHEH 3HEprUu aTroMa BOAOPOAA
7.2 793 BosHoBbIE cBOiCTBA yacTull. BonHbl ae bpoitnsa. KopnyCkynsipHO-BOJHOBOW JTyaau3M.
o Judpakiuus 3JeKTPOHOB Ha KpUCTaJIIaxX
724 CroHTaHHOE U BBIHY)KJIEHHOE U3JIydeHHUe. Y CTpOWCTBO U MPUHIUI pabOThI j1a3epa
795 TexHuueckue ycTpoicTBa: CIEKTpaJbHBIN aHaIU3 (CIEKTPOCKOI), J1a3ep, KBAaHTOBBIN
o KOMIIBIOTED
7.2.6 [TpakTuyeckue padotel. HabmoneHne aMHeHYaToro cnekTpa
ATOMHOE s/1PO
7.3.1 MeTtop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUIL
OTtkpeiTHe paanoakTHBHOCTH. OmbiTel  Pesepdopna mo ompenesneHUr0  cocraBa
7.3.2 panuoakTuBHOro M3ny4deHus. CBoiicTBa anbda-, Oera-, raMMa-u3nydeHus. BrnusHue
23 PaMOaKTUBHOCTHU Ha HUBBIE OPTraHU3MBbI
' 733 OTtkpbITHE TTpOTOHA M HeHTpoHa. HykimonHas mojens siapa ['eitzenbepra — MBaneHko.
o 3apsn sapa. MaccoBoe umcio sipa. M30Torsl
734 Anbda-pacniaz. DIeKTpOHHBIN U MMO3UTPOHHBIN OeTa-pacnaj. ['amMma-u3inydeHnne. 3aKkoH
e PaZiMOaKTHBHOIO pacmaja
7.3.5 DHeprus CBsS31 HYKJIOHOB B siape. SAnepHbie cuibl. JleexT maccer siapa




7.3.6

SInepusle peakuuu. Jlenenue u CUHTE3 sSaep

Anepubiii peaktop. TepmosimepHblii cuHTe3. I[IpoOaeMbl W TEPCIEKTUBHI SIEPHOM

3.1 SHEPTETUKH. DKOJOTUUECKHE ACTIEKThI SICPHON SHEPIETHKU
7.3.8 OnemeHTapHble YacTULbl. OTKpbITHE TO3UTPOHA. DyHIaMeHTaNbHbIE B3aUMOACHCTBHS
739 TexHu4eckue ycTpouCcTBa: TO3UMETP, KaMepa BuibcoHa, sIepHBIM peakTop, aTOMHAas
h oomba
7.3.10 [TpakTuyeckue padoTel. MccnenoBanne TpeKoOB YacTHUIl (110 TOTOBBIM (oTorpadusim)
SJIEMEHTBI ACTPOOU3NKU
8.1 Bun 38é€3nH0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAHETHI, UX BUAMMOE JIBH)KEHUE
8.9 Conneunas cucrtema. [lnaHeTsl 3eMHOM rpymnnbl. [lnaHeThI-TUraHThl U UX CIYTHUKH,
' KapJIMKoOBbI€ Tu1aHeThl. Masblie Tera CoTHeYHON CUCTEMBbI
8.3 Counnue, potocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh
8.4 HcTtounuk sHeprun CosHIA U 3BE3]
3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, paJlyc, TEMIIepaTypa, ux
8.5 B3aMMOCBA3b. JlMarpaMMa «CHEKTPaJIbHbIN KJAcC — CBETUMOCTb». 3BE3[BI TJIABHOU
' MOCJIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» JJIsi 3BE3/ TJIaBHOU
MOCJIE0BATENBHOCTH
8.6 Bryrtpennee crtpoenne 3BE3n. COBpEMEHHBIE NPEICTABICHUS O NPOUCXOXKICHUU H
' spostronni CoJtHIIA U 3BE3[. DTaIbl >KU3HH 3BE3T
Muieunsiii [Tyt — Hamna [Nanaktuka. CimpanbHasi CTpykTypa ["anmakTuku, pacnpeaeineHme
8.7 3B€31, raza u neutd. Ilomoxxenme u nasrokeHue ComHna B 'amaktuke. Ilnockas u
chepuyeckas MoAcUCTeMBbI [ amakTuKu
8.8 Tunel ranaktuk. PaguoranakTuky v kBazapsl. YEpHBIE IBIPHI B s/Ipax raJaKTUK




Bcenennas. Paciupenne Beenennoii. 3akon Xa06mna. Pa3z6eranue ranaktuk. Bo3pact u

8.9 panuyc Bcenennoi, teopuss bosbmoro B3pbiBa. Mogenb «ropsiueil BceneHHON».
PenukToBoe n3iyuenue
8.10 MacmrabHast crpykrypa Bceenennoil. Meraranaktuka. HepeménHbie mpoOieMBbl

ACTPOHOMHH




IMPOBEPSIEMBIE HA EI'3 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM TPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHUSI

Koa nposepsiemoro
TpeboBaHus

IIpoBepsiemble TPpeOOBaAHUSA K MPeAMETHBIM Pe3yJbTaTaM 0CBOEHHUsI OCHOBHOI 00pa30BaTeIbHOI
NMPorpamMMbl CpeIHero ooIero 0opa3oBaHus

1

ChopmupoBaHHOCTH YMEHHI PaCTIO3HABATH (PU3UIECKUEC SIBJICHUS (TIPOIECCHI) M OOBSICHATH UX Ha OCHOBE
M3y4YEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJdararonimuMun (1)I/I3I/I‘-IGCKI/IMI/I MNOHATUAMU MW BCJIWMYHMHAMHU, XAPAKTCPHU3YIOIIHUMU
(bu3nYecKne mpoIeccel

ChopmupoBaHHOCTh YMEHHI MPUMEHSATH 3aKOHBI KJIACCUYECKOM MEXaHUKH, MOJEKYIIpPHON (U3UKU U
TEPMOJIMHAMMKH, JJIEKTPOJUHAMUKH, KBAaHTOBOM (M3MKM [ aHaiau3a M OOBSACHEHUS SBICHUN
MHUKpPOMHUpA, MakKpoOMUpa M MeraMmupa, pas3iuyaTbh YCIOBUs (IpaHHIbI, 00JacTH) HPUMEHHUMOCTH
(Gu3MYeCKUX 3aKOHOB, MOHMMAaTh BCEOOLIMH XapakTep (yHAAMEHTAJIbHBIX 3aKOHOB M OrpaHMYEHHOCTb
UCIOJb30BAHUS YACTHBIX 3aKOHOB; AHAJIM3UPOBaTh (U3UYECKHUE MPOLECCHl, HCMOIb3ysd OCHOBHBIE
TI0JIO>KEHHUS], 3aKOHBI U 3aKOHOMEPHOCTH

CdopmMHupoBaHHOCTH YMEHUS pa3Indarh YCIOBUS MPUMEHUMOCTH MoJienel (pU3NUECKUX TeJ U MPOLIECCOB
(stBNIEHUI)

C(I)OpMHpOBaHHOCTL YMCHHA pCUIATh paC‘-IéTHBIC 3aJ1a4M C SIBHO 3aJJaHHOM M HESBHO 3aJaHHOM (I)I/I3I/I‘-ICCKOI71
MOZCIJIbKO: Ha OCHOBAHWU aHAJIM3a YCIIOBHUA BLI6I/IpaTL (I)I/I3I/I‘{CCKI/IC MOACIN, OTBCHAIOIIUC TpC6OBaHI/I$IM
3aa4yv, MNPUMCHATH (I)OpMyJIBI, 3aKOHBbI, 3aKOHOMCPHOCTH U IIOCTYJIAThI (I)I/IBI/I‘-ICCKI/IX TCOpI/Iﬁ nmpu
HUCIIOJIb30BAHUU MATCMATHYCCKUX MCTOAOB PCHICHUA 3a/dad, I[IPOBOIHUTH pvaéTBI Ha OCHOBaHHH
HUMCIOIIUXCA MNAaHHBIX, aHAJIU3UPOBATHL PE3YJIbTATBI U KOPPCKTUPOBATL MCTOJAbI PCIICHUSA C y‘-IéTOM
TIOJIYUYCHHBIX PC3YJILTATOB

Pemarp kauecTBeHHbIE 3a7auu, TpeOyOIIMe MPUMEHEHHsI 3HAaHUI U3 pa3HbIX pa3zesioB MIKOJBLHOTO Kypca
(bu3KKY, a TaKKe MHTETPALlUY 3HAHUHM U3 JPYTUX IPEeIMETOB €CTECTBEHHOHAYYHOIO IIMKJIA: BBICTPAUBATh




JIOTUYCCKYIO LICIIOYKY paCCY)KI[eHI/Iﬁ C 01'I0p0171 Ha U3Yy4YCHHBIC 3aKOHbI, 3aKOHOMECPHOCTU U (bI/ISI/ILIeCKI/Ie
SBJICHUA

Brnanenne oCHOBHBIMU METO/IaMU HAYYHOTO MTO3HAHMS, CTIOIb3yEeMBbIMU B (PU3UKE: IPOBOJUTH MPSIMbIEC U
KOCBEHHbIE M3MEpEeHUsI (PU3NUYECKUX BEIUYMH, BHIOMPAst ONTUMANIBHBIA cIOCO0 U3MEPEHUs] U UCTIONb3Ys
WU3BECTHBIC METOJBl OLEHKHM IOIPEIIHOCTEd M3MEPEHUH, IIPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEHN
(U3NYECKUX BEIMYUH C HCIOJIB30BAHHEM MPSAMBIX HU3MEPEHUH, OOBSICHATH IOIYYEHHBIE PE3YJIbTATHI,
UCTOJNB3Ys (PU3NIECKHUE TEOPUH, 3aKOHBI U TIOHATHS, U JIENIaTh BHIBOJIBI; COOIOIATh MTPpaBmiia 0€3011acHOTO
TpyZa pH MPOBEIACHUN UCCIIEIOBAHUN B paMKaX ydeOHOTO IKCIIEPUMEHTA M Y4eOHO-NCCIIeI0BATEIbCKOM
JIESITENIbHOCTH C UCIOJIb30BAaHUEM LIU(PPOBBIX U3MEPUTENBHBIX YCTPOICTB U 1a00paTOpHOTo 000py10BaHUS

C(i)OpMI/IpOBaHHOCTb YMCHI/Iﬁ AHAJIM3UPOBATb U OUCHUBATH IMOCICACTBUA OBITOBOH U HpOHSBOI[CTBCHHOﬁ
ACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C q)HSquCKI/IMI/I nmpooeccamMm, C MO3UIUN  AKOJIOTrHYECKOM
6C3OH8.CHOCTI/I; Hpe):[CTaBJ'ICHI/Iﬁ 0 palvOHAJIbHOM TIIPUPOAOIIOJIB30BaHHU, a TAKXKEC PA3ZYMHOM
HCIIOJIb30BAHUM JOCTHKEHUM HAayKHU U TEXHOJIOTUM JJ1s JadbHEHIIIErO Pa3BUTHA YCJIOBCUCCKOI'O 06H_IGCTBa

OBnazneHue pa3nUYHBIMM = crioco0amMu  paboTl ¢ HMHpopManuedl (U3NYECKOro COAepX aHus ¢
WCTIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHW; pPa3BUTHE YMEHUH KPUTHYECKOTO
aHaJIM3a M OIICHKH JOCTOBEPHOCTH MOJTyYaeMoi nHpOpMaInu

10

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ NPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHUYCCKUC IIOHATUA, TCOPUHU U
3aKOHBI IJIs1 aHalIn3a U 00BsICHEHUS (I)I/ISI/ILIGCKI/IX MponeccoB, MPOUCXOIANINX Ha 3Bé3I[aX, B 3BE3HBIX
CUCTEMAX, B MEXKTaJIaKTUYECKOM cpeac; NIBUXKCHUA HeOECHBIX TEJI, 3BOJIFOITMHA 3BE30 U BeeneHHo




HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 110 ®U3UKE

Kon
pa3neJia/te Kona riaementa IIpoBepsieMblii 3J1eMEHT COAECPKAHMS
MBI
1 MEXAHUKA
11 KNUHEMATUKA

1.1.1 MexaHH4YecKoe JBHKCHUE. OTHOCHUTENHLHOCTE MEXaHUYECKOT'O JBHXKXCHUA. Cucrema oTcuéra

MaTepI/IaJ'IBHa}I TOYKa.
ol | TPacKETopHa

Eé& panmyc-Bekrop:

Fle)=(xle) vt ) z(2)).

TpaeKTOpIIs,
THepeMellleHIe: v
= (Ax, Ay, Az),
myTs.

CroxeHIe HE[JEMEIJ]EHIIﬁZ

i'”';’71 :ﬂ:‘?_f"”ﬂ




CKOpOCTh MaTepUAIbHOM TOUYKHU:

. AF .
U=— =7, Z[Ux.UT.U_].
At Af—0 - )
Ax , , .
v, =—| =X/, aHAIOII4HO v, =y,, U.=Z/.
1.13 Aty )
CrnoskeHIHe cKopocTeil: §, =0, + 0, -
Beruucnenue nepemMerieHus 1 MyTd MaTepuaibHON TOUKU IPU IPSIMOJUHEHHOM JBH>KEHUU
BJIOJIb OCH X 110 TpaUKy 3aBUCUMOCTH Vx(t)
- _ Ap -,
VCKopeHIe MaTepHAaIbHOIT TOUKIL d = — =g, = [al_ .a..a. ] .
At r—=0
114
Au C N . -
a =—> =(uv,),". aHamOIM4HO a, = (v, )’, a. =(v.)"
A e ' ' o ) o
PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE:
115 x(t) = xo + Vpxt
Uy (t) — vy, = const
1.1.6 PaBHOYCKOpEHHOE PSIMOJIMHENHOE IBH)KEHUE!




a.t
x(t)=x, +u,t +——

v (t)=v, +at
a, = const

-

U;I - Lﬁz.'c = 2{.’__{ [""’-1 _""’-1]

HPII IBIDKEHINI B OJHOM HAIIPABISHHH IIVIE S =+ <.

1.1.7

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaJCHUSI.

Vi

(o] Xo ‘(.—

JIBukeHue tena, OpOIIEHHOT0 MO YIJIOM 0. K TOPU3OHTY:




".ﬁ.‘(r) =x;+U,t=x+U,cosa-f
g.r . !
vty =y, +u, t +JT =y, +Uysina-f— STT

{U;- )=y, =v,cosa

v.(f)=v,, +g1f=v,5ma— gt

=0

o
oX
g =—g=const

Kpuonunerinoe npuxenue. /[BikeHne MaTepualibHOM TOYKHU IO OKPY>KHOCTH.

YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:
v = wR

HpI/I PaBHOMCEPHOM ABUKCHUU TOYKH 11O OKPYKHOCTH

21
1.1.8 W =— =21y
T
[HeHnTpOoCTpEMUTENBLHOE YCKOPEHNUE TOUKHU:
v? "
Aye = ? = w“R
ITonHOE ycKOpeHre MaTepruaaIbHON TOYKH
1.1.9 Teépnoe Teno. [locTtynarenpsHoOe U BpalaTelbHOE ABUKEHUE TBEPAOTO TEIA
1.2 JANHAMUKA
121 Nuepumnansubie cucremsl orcuéra. [lepsoiii 3akon HeroTona. IIpuHUIMI OTHOCUTENBHOCTH
o Tanunes
1.2.2 Macca Tena. [ImoTHOCTE BelecTsa:




Cuna. [IpuHiun cyneprno3uuuu cui:

- -

1.2.3 _
FpaBHo,aeﬁCTB - Fl + F2+' "
Bropoii 3akon HeroToHa: 1151 MmaTepuanibHoi Touku B UCO
F; = may;
1.2.4 Ap = FAt
npu
F = const
o —
F Fy
125 Tperuii 3akoH HproTOHA U1 MaTEpUaAIbHbBIX TOYEK:
Fi; = —Fy
3aKOH BCEMHUPHOTO TATOTEHUS: CHJIbI IPUTKEHUS MEK1y TOUEUHBIMU MAaCCAMH PaBHbI
mim;
F=¢G 72
1.2.6

Cuna tsoxectu. LleHTp TspkecTH Tena. 3aBHCUMOCTB CHJIBI TSDKECTH OT BBICOTHI N Haj
MOBEPXHOCTHIO TUIaHETHI paanycoMm RO:




GMm

mg=——-
I7 Ro+ 1)
Cuna ynpyroctu. 3akoH ['yka:
12.7 B = —hx
Cuna tpenus. Cyxoe TpeHHE.
Cuita TpeHUsl CKOJIbKEHUS:
Ep = uN
1.2.8
Cuuna TpeHus MoKos:
Ep < pN
Koadunuent tpenus
JlaBnenue:
i
1.2.9 p==
1.3 CTATUKA
l
F
1.3.1
MOMEHT CHITBI OTHOCUTEIHHO OCH BPAIICHUS:
IM| = FI, tae | — meyo cuitbl OTHOCHTENBHO OCH, TIPOXOsAIIel uepe3 Touky O
NEPIEHANKYIISIPHO PUCYHKY
1.3.2 ITenTp Macc tena. LleHTp Macc cuctemMbl MaTEpUaIbHBIX TOYEK:




N myry + myry+...
Tim, =

my+my+...

B onHOpOAHOM NOJIE TSIKECTH

(g = const)

HCHTP MACC TCJIa COBIIAAACT C €0 HCHTPOM TAXKCCTHU

VYcnosus paBHoBecust TBEpAoro tena B UCO:

[M,+M,+...=0

133 IE+F3+...=G
134 3akoH [lackans
HaBnenue B xuakoctu, nokosimeiics 8 UCO:
135 P =Po tpgh
3akoH Apxumena:
FApx = ;PBbITeCH
136 €CJIA TENO | KUJAKOCTh nmokosTcs B UCO, to
FApx = ngBbITeCH
VYcnoBue nmiaBaHus TeN
14 3AKOHbBI COXPAHEHHMA B MEXAHUKE
141 HMMiynsc MaTeprabHON TOYKU:




HMirynsc cuctemsl Tei:

1.4.2 p=p1tp2t..
3aK0OH U3MEHEHUS U COXpPaHCHUA UMITYJIbCA:
B ICO
Ap = A(pl + p2+- ) = FlBHeLHHAt + FZBHeLLlHAt-l_' l
B UCO , ecnu
Ap = A(py + pp+...) =0
1.4.3 P
, €CJIIN
FlBHe].LIH + FZBHeLuH+' =0
PeaktuBHOE ABUXCHHUC
F

AF X

PaboTa criibl Ha MaJIOM TIepEMEIICHUH:




,4=|F|-|.ﬂ.}7|-ccs a=F, -Ax

o F
)
MOIIHOCTb CHIIBL:

CCJI1 3a BpEMA

At
145
At
paboTa CHIIbl U3MEHSIETCS Ha , TO MOIIHOCTb CHIIBI
AA
P=— =F-v-cosa
At Ar—i)
KuneTtnueckast sHEprus MaTepuaibHON TOUKH:
. mv?  p?
KUH — =
2 2m
1.4.6
3aKOH U3MEHEHUS] KHHETHYECKOW SHEPTUH CUCTEMbI MaTepralbHbIX Touek: B MCO AEkuH
=Al+ A2+ ..
147 IloTreHumanpHas SHEPrUs:

JUIA MOTCHIUAJIBHBIX CHJI




A12 = ElrIOTeHu - EZHOTeHu_=

AE]'[OTEHLI'

HOTGHI_II/IaJIBHaSI SHEPIUa MaTepHaﬂbHOﬁ TOYKHU B OAHOPOJHOM ITOJIC TSAKCECTHU!:

EHOTeHu = mgh

[ToreHnmanpHas SHEPTUS YIPYTo 1ehOPMUPOBAHHOTO TeElIa:

kx?
EHOTeHu = T

1.4.8

3aKOH W3MEHEHHUS U COXPAHEHUSI MEXaHUYECKON SHEpruu:

Enex = B + Emmma
B IICO AE, ez = Agcex menorenn cans
B IICO AE,x = 0. eCII Azcex menoresn. cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHUA 11 BOJIHBI

151

FapMOHI/ILIeCKI/Ie KoJieOaHMs MaTepHaanoﬁ TOYKH.

KunemaTrueckoe onucaHue:
x(f) = Asin| ot +o,)

v () =x/.
a(d=(v,), =) =a +o'x=0,
IJIe X - CMEIIEHUE U3 PAaBHOBECHSI.

JlnHamuyeckoe onucaHue:
ma, = —kx,

rac

k = mw?

AMmmuntyna v (asza  kosieGaHMI.




9TO 3HAYUT, YTO
E, = —kx.

OHepreTuyeckoe ONUCaHNue (3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPTun):
2 2 2 2

CBsi3b aMIUTUTY/BI KOJIEOAHHH CMEIICHNS MaTePUATBHOM TOYKH C aMIUTUTyJaMH KOJIeOaHu i

€€ CKOPOCTHU U YCKOPEHHSL:

Upee =04, @ =04

[Tepuon u yactoTa KoJIeOAHUNA:

1.5.2
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T = ZT[ E
153 Bremnyxnennsie konebanus. Pesonanc. PezoHancHas kpuas
ITonepeunsle 1 Mpo10JIbHBIE BOIHBI. CKOPOCTH PAaCIpOCTPAHEHUS U AJINHA BOJIHBL:
v
154 A=vT =—
v




HNutepdepentius u qudpakiys BOJIH

155 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVYJISIPHASA ®U3UKA. TEPMOJVMHAMUKA
2.1 MOJIEKVIJISIPHA S ®U3UKA
Monenu cTpoeHus ra3oB, JKUIKOCTeH u TBEPAbIX Ten. [lycTh TepMonHaMudeckas cucreMa
(Teno) cocrout u3 N oAMHAKOBBIX MOJIEKYJ. Torjaa KOIM4ecTBO BElIeCTBa
v = i — m,
Ng u

2.1.1

IPICS

N, —yucino ABoraapo, M — Macca CUCTEMBI (Tena),
U — MOJISIpHAsI Macca BellecTBa

2.1.2 TennoBoe IBUKEHHE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3anMoeiicTBHe yacTuIl BelecTBa
2.14 Jluddyzus. bpoyHoBckoe ABHKEHHE
2.15 Moznens nneanpHoro raza B MKT

CBs13b MEXy TaBJICHUEM U CPETHEN KMHETHYECKOM SHEPIUEH MOCTyNaTeIbHOTO TEINIOBOTO

JIBIDKEHUSI MOJIEKYIT UJIeabHOTO Ta3a (ocHoBHOE ypaBHeHHE MKT):

—lmﬂ;— zn ’;m.:v: \I— zn £,
p - ¥ - 3 1 2 JI - TIOCT

2.1.6

rie MmO — Macca OJTHON MOJICKYJIBI,
N
n = - - KOHLCHTPALIHs MOJICKYII




2.1.7

AoOcomoTHas Temriepatypa: T =t+273K

2.18

CBs13b TEMIIEpATyphI I'a3a CO CPEAHEN KUHETUUECKOM SHEPTUEH IOCTYNAaTEIbHOIO TEMJIOBOIO

ABWIKCHUSA €TI0 MOJICKYJIL:

i 2
£ =Im‘“‘v =Ek]‘“
2 2

2.1.9

VYpasuenue p = nkT

2.1.10

MO,Z[GJ'IB HACAJIbHOI'O ra3a B TCpMOIUMHAMHKCE!
(Vpaprerme Merreeesa — Kiareipona
| BeIpaskeHHe 114 BHyTpeHHeH SHepIHH
VpaBHeHHe MeHzeneeBa — KranmeiipoHa (IpHMEHHMBIE (OPMEI
3allHCI):
pRT

pr’=%RT=VRT=NkTJ p=t.

BripakeHHe 11 BHYTpeHHell 3Hepriil 0IHOAaTOMHOIO 11ealEHOIo
rasa (IIpIIMeHIIMEIe (DOPMEI 3aIIICH ):
3 im

U==vVvRT =£McT ==—RT =vcuT=£pV
2 2 2 2

2.1.11

3akoH J/lanbTOHA 71 TaBJIICHUSI CMECH Pa3pPEKEHHBIX a30B:




p=pt+p2t..

W3omporieccsl B pa3peKEHHOM Ta3e ¢ IMOCTOSHHBIM 4rcioM Mosiekyn N (¢ TMOCTOSHHBIM
KOJIMYECTBOM BEIIIECTBA V):

nzorepma (T = const): pV = const ,

nzoxopa (V = const):

P = const,
T
n3obapa (p = const):
2.1.12
v t
— = cons
T
I'pacmueckoe npencraBieHue n3omnporeccos Ha pV-, pT- u VT- nuarpamMmax.
OObeIMHEHHBII Ia30BbIA 3aK0H:
v
p? = const JJIsl IOCTOSIHHOTO KOJIMYECTBA BEILIECTBA V.
2113 HaceImenHbie 1 HeHaChIIeHHBIE MTapbl. KauecTBeHHAst 3aBUCHMOCTD TNIOTHOCTH U JTABJICHUS
o HACHIIIIEHHOTO TIapa OT TEMIEPaTyphl, X HE3aBHCUMOCTh OT 00bEMa HACBIIIICHHOTO Tapa
Brnaxxnocts BO3ayXa.
OTHOCHUTENbHAS BIAKHOCTb!
2114 pna a(T) pna a(T)
¢ _ p _ p
pHacmLunapa (T) pHaCbILLlHapa (T)
9115 M3MeHeHHe arperaTHbBIX COCTOSHMM BeIecTBa: HCHapeHHe M KOHICHCAIMs, KHUIIEHUE
o KUIKOCTH
2.1.16 N3meHenne arperaTHeIX COCTOSIHHM BEIISCTBA: TUTABJICHUE M KPUCTAILTA3AIIHS




2.1.17

[TpeoOpa3zoBanue sHeprun B Pa3zoBbIX Mepexogax

2.2

TEPMOJNHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BHyTpeHHss sHEprus
223 Temonepenaya kak crnoco0 M3MEHEHUS BHYTPEHHEW sHepruu 0e3 COBEepIIeHUS padoThI.

o KonBekuusi, TeronpoBOAHOCTb, U3ITy4EHUE

KonnuecTBo TEmioThL.

294 VY aenbHas TEMIOEMKOCTD BEIIIECTBA C:
Q = cmAT

VY nenbHas Temnora napoodpasosanus L: Q = Lm.
2.2.5 VY nenpHas TemnoTa miasiacHus A Q = Am.

VY aenpHas TeIOTa cropaHus Torumaa (: Q = gm

DneMeHTapHas paboTa B TEPMOIUHAMUKE:

A =pAv
2.2.6
Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha PV-guarpamme
IIepBblii 3aKOH TEPMOJAMHAMUKU:
Q12 =AUz + A1z = (U, —Uy) + Ay
2.2.7 Annabara:
Q12 =0= A1, = (U; —U;) = AUy,

2.2.8 Bropoii 3akon TepmonuHamMuku. HeoOpaTuMble mpoIiecco
2.2.9 [Ipunuune! aeictBus Teriossix MamuH. KITI;




A4 0 _|QIM|=1_|Q:LM|

33 IEET _ SHAMD
0

[0 )

= Harp X Harp L Harp

n:

MakcumanbHoe 3Hadenue KIIJ. [{ukn Kapno:
T — Tion { T

2210 max N ="M = “}— = _Tﬂ
BT Harp
YpaBHeHHE TEIUIOBOTO OallaHca:
3 DJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE TIOJIE
311 OnexTpu3anusi Tel W €€ MposiBICHMs. OJEeKTpudeckuil 3apsn. JlBa Buzma 3apsaa.
o DIeMEHTApHBIN ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia
B3aumopeiictBue 3apanoB. Todeunsie 3apsaabl. 3akoH Kyiona:
B OJIHOPOJHOM BELIECTBE C ANDIEKTPUUECKON IPOHUIIAEMOCTBIO &
3.1.2
-lg. 1 -|g,
poplallel 1 ol
&1 4meg, 17
3.1.3 Onektpudeckoe nojue. Ero gelicTBue Ha 3JIEKTpUUECKHE 3apsi bl
3.1.4 Hanpsx€HHOCTB 2JIEKTPUUECKOTO TOJIS:




N

. F

erpo61-u)11?1

q

ITone Toueunoro 3apsna: E, = kr—2 ,

OIHOPOJHOC II0JIE:

-

E = const.

KapTtunb! 1uHUN HanpsskEHHOCTH ATUX TOJICH

3.15

IToTeHIMAIEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOoCTh MOTEHIMAIOB U HANIPSKEHUE:
A1z = q(Pp1 — P2) = —qld¢p = qU.

HOTeHI_II/IaJ'IBHaH 3Hepr1/1${ 3ap$ma B BHCKTpOCTaTI/I‘IeCKOM I10JI1C.
W =q¢

A =AW

IToTenmman QJICKTPOCTATUYICCKOI'O I10JIA:

o=2
q

CBs13b HANPSHKEHHOCTHU TIOJISL M Pa3HOCTH MOTEHITUAIIOB 711 OJTHOPOIHOTO
anekrpocTarndeckoro nosst: U = Ed

3.16

[TpyHIMI CynepHO3ULINY IIEKTPUUECKUX TTOJIEH:

E =E1+E2+,¢ =¢1+¢2+

3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3aps0B: BHYTPU IIPOBOJHUKA




E+ = 0, BHYTpPH ¥ Ha MOBEPXHOCTH MPOBOHKMKA ( = CONSt

3.1.8 JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM M0J1€e. JJuanexTpudeckas MpOHUIIAeMOCTh BEIIECTBA €
Konaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA!
=1
U
3.1.9 DIIeKTPOEMKOCTh TJIOCKOT0 KOHAEHCATOpa:
EEAR)
=~
[TapannensHOE COeTMHEHNE KOH/IEHCATOPOB:
q=1q + q2+...,U1 = U2 =---'Cnapam1 - C1 + Cz+
[TocnenoBarenbHOE COETMHEHHE KOHIEHCATOPOB:
3.1.10
U=U+U 1 = 1 + 1 +
- 2 -'ql_CIZ_ ’Cnocn_Cl CZ
DHeprus 3apsHKeHHOTO KOHIEHCATOpA:
qu CU? q*
3.1.11 We==5=—>"=3¢
3.2 3AKOHBI ITOCTOJAHHOI'O TOKA
3.2.1 Cuna Toka:




[Tocrosuusi ToK: | = const
s mocrosiHHOTO TOKA ( = It

YcaoBus CYHICCTBOBAHUA SJICKTPUICCKOT'O TOKaA.

3.2.2
Hanpsokenune U u OJIC E
3akon OMa 11 yyacTKa Lenu:
U
3.2.3 [ =—
R
DJIEKTPUYECKOe COMPOTHUBIICHUE. 3aBUCUMOCTb COITPOTHBIICHUS! OJJHOPOIHOTO IIPOBOIHUKA
OT €ro JUIMHBI U CeYeHUs. Y IeIbHOE CONPOTUBIICHUE BEIECTBA.
3.2.4 R=ot
Ps
Hcrounnku Toka. 3JIC ucTOYHMKA TOKA!
E _ ACTOpOHHI/IXCPIJ'[
3.25 q
BHyTpeHHee cOnpoTHBIICHHE HCTOYHUKA TOKA
3akoH Oma a7s OHOM (3aMKHYTOM) anekTpuyeckoit renu: E = IR + Ir, oTkyna
/ E
3.2.6 =&




E.r

[TapannensHoe coeJMHEHUE TPOBOAHUKOB!
I=11+12+..,Ul=U2=.,

1 1 N 1 N
Rnapajm Rl RZ
3.2.7
[TocnenoBarenbHOE COETUHEHUE IPOBOJIHUKOB:
U=Ul+U2+.,11=12=.,
RHOCJI = R1 + R2+
Pabota snekrpuueckoro Toka: A = |Ut.
3akoH Jlxoynsa — Jlenna:
Q =I°Rt
3.2.8 Ha pesucrope
U2
R:Q=A=12Rt=1Ut=7t
MOUIHOCTB AEKTPUIECKOTO TOKA!
A4
P = — =
3.2.9 j
At Ar—{

TerutoBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:




-
i

L."

P=I'R=—=IU
R
MoniHoCTh HCTOYHHUKA TOKA:
A
At

Ar—sll

CBO6OI[HBIC HOCHUTCIIM  JJICKTPHUUYCCKUX  3apsa10B B IIPpOBOAHHKAX. MexaHu3MBbI

3.2.10 MPOBOJUMOCTH TBEPABIX METAJJIOB, PAacTBOPOB W PACIUIABOB DJJICKTPOJIMTOB, Ta30B.

[TonynpoBoauuku. [1oyrrpoBogHUKOBBIN A0
3.3 MATHUTHOE ITIOJIE

MexaHuueckoe B3aMMOJCHCTBUE MAarHuTtoB. MarHuTHOE 10Jie. BeKTop MarHuTHON
MHAYKIUU. [IpruHIMDI Cynepno3uiiMi MarHUTHBIX MOJIEH:
JluHMKM WHAYKIMM MarHuTHOro mnojs. KapTuHa JMHUN MHAYKIMM MAarHUTHOTO TOJIS
MOJIOCOBOTO ¥ TIOJJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB
OnbeiT Opcrena. MarHuTHOe MOJj€ NMPOBOAHMKA ¢ TOKOM. KapTwHa nuHWN WHIYKIUU

3.3.2 MarHUTHOTO MOJISI ITTMHHOTO MPSIMOTO TPOBOIHUKA U 3aMKHYTOI'O KOJIBIIEBOT'O IMPOBOIHUKA,
KaTyIIKH ¢ TOKOM
Cunia AMnepa, e€ HanpaBJIeHUE U BEJIMYMHA:

3.3.3 F, = IBlsina , rAe 0. — yrojl MEX1y HalpaBJI€HUEM IIPOBOJIHHUKA U BEKTOPOM B

3.3.4 Cuna JlopeHua, €€ HallpaBJIEHNUE U BEJIMYUHA!




-
>

Fiiop = |qlvBsina Tae o.— yroy MeX1y BEKTOpaMu v U B

I[BI/I)KGHI/IG 3ap$I)KeHHOI>’I YaCTHULIbI B OAHOPOJHOM MAarouTHOM IT0JIC

3.4

OJIEKTPOMATHUTHA A MHYKIMA

IToToK BeKTOpa MarHUTHOM MHIYKLIMH:
® = B,,S = BScosa

34.1
3.4.2 SIBnenue anexTpoMaraHuTHOM MHAYKIMKU. OJ1C nHIyKImMu
3aKoH AIeKTpoMarHuTHoM nHaykuuu dapajes:
AD
343 E=—1H| =9
Az A4
{3. Q.'H'
\d v, i
; !
34.4

-
- -

O/IC uHAYKIHMK B TIPSIMOM IIPOBOIHHUKE [UTHHOM |, IBIXKyIIIEMcst CO CKopocThio v (v L 1)
B OJHOPOAHOM MarHuTHOM nonie B: |E;| = Blvcosa , T1ie g — yroja Mexay Bektopom B u
HOPMAaJIbI0 N K INIOCKOCTH, B KOTOPOII JieKaT BEKTOphI luv; ecnu L B,u v 1o |E;| = Blv




3.4.5

[IpaBuio Jlenna

NHIyKTUBHOCTD:
LZ%,I/IJ'II/ICD:LL

3.4.6 Camounnaykuust. DJIC caMOUHIYKIIUH:
AT
B EL T
0
DHEPrus MArHUTHOTO TOJIS KATYIIKH C TOKOM:
W LI?
L= "5
3.4.7 2
3.5 OJIEKTPOMATHUTHBIE KOJIEBAHWA 1 BOJIHBI

35.1 Konebarensubiii  KOHTYp. CBOOOJIHBIE 3JIEKTPOMAHUTHBIE KOJIEOAHHS B HACATHLHOM

KOHC63.TCJIBHOM KOHType:
[ q(t)=q,..sin( ot +,)
]f['fﬁ] =g, =q,, cos( ot +q@y ) =I__ cos(at +q)

®opmyna TomcoHa:




T =2nVLC, oTKyna

CBs3b AMIUIMTYABI 3apsga KOHJACHCATOpa C aMHJII/ITYIIOfI CHUJIBl TOKa IIpU CBO6OI[HBIX
SJICKTPOMArduTHBIX KOJICOAHMSAX B nacaJbHOM KoJIcOaTeIIEHOM KOHTYpC:

I

Tax

o

gma.x =

3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJIe0aTeIbHOM KOHTYpE:

3.5.2
3.5.3 BbIHY)X1€HHbBIE 2JIeKTPOMAarHUTHbIE Kosiebanus. Pesonanc

[Tepemennslii Tok. [Ipon3BoacTBO, Nepeaaya v NOTPeOIEHUE FIEKTPUIECKON IHEPTUU

2 2 -2 2
35.4 (o LI CU LI
+ = TR — =X — const.
2 2 2

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTalns BEKTOPOB B 3JIEKTPOMarHUTHON

BOJIHE B BaKyyMe:
355 4 L.

E1lBlc
3.5.6 [IIkaa 37eKTPOMAarHUTHBIX BOJIH. [[puMeHeHne AIeKTPOMarHUTHBIX BOJTH B TEXHHUKE U OBITY
3.6 OIITUKA
36.1 [IpsamonnHEHOE pacpoCTpaHEHNE CBETA B OJJTHOPOAHOM cpene. Toueunbiii uctounuk. JIyqa
o cBeTa

3.6.2 3aKOHBI OTPAKEHUS CBETA.




ol B

PP ayd

3.6.3

[TocTpoeHue n300paxeHuii B MI0CKOM 3epKaje

3.6.4

3aKOHBI IPEJIOMIICHHSI CBETA.

[Ipenomnenue ceera:
nysina = n,sinf.

AOCOIIOTHBIN [TOKA3aTeNb IIPEIOMIICHUSA:
Nage = —
abce v

OTHOCUTENBHBIN MOKAa3aTeIb IPETOMICHUS:
ng 1M

1 V2

nOTH

Xoq J1y4eil B Ipu3Me.

Vi=Va, My =mh,




CoOTHOIIIGHNE YaCcTOT U COOTHOIICHHE JJIMH BOJIH IIPpHU IEPEXOAC MOHOXPOMATHYECKOI'O

CBC€Ta 4UEPE3 I'paHULy pasacia ABYX OIITUYCCKHUX CPEO:

ny<mn )
oy E
3.6.5
[lomHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHblid yro MOJIHOTO BHYTPEHHETO OTPayKEHUSI:
. 1 Ny
siny, = ——=—
p
Noru n
ColOupatomue W paccewBaromde JTUH3bL. ToHkas auH3a. DOKYCHOE pacCTOSIHUE U
ONTHUYECKasA CHJIA TOHKOM JIMH3bI:
3.6.6 1
D=—
®opmyJsia TOHKOH JIUH3bI:
1 N 1 1
d f F
3.6.7 VYBenuuenue, JaBaeMoe JIMH30MM:




F\ h
f

W

B ciryuae paccenBaronieil JIMH3bI:

DO=F = %O,
h _Ifl
3.6.8 Fr=p=71
XoJ myd4a, MPOUIEIIEro JUH3Y M0/ MPOU3BOIBHBIM YITIOM K €€ TJTaBHOW ONTUYECKON OCH.
[Toctpoenne m300pa’keHHI TOYKH M OTpe3Ka MPSAMOM B COOMPAIOLIMX M PacCEUBAIOIINX
JMH3aX M UX CUCTEMax
3.6.9 doTtoanmnapat kak onTuyeckuit mpubop. I'ma3 kak ontuyeckas cucrema
Wutepdepenmus ceera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS HAOIIOIEHHUSI MAaKCUMYMOB U
MUHHUMYMOB B HHTEp()EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHUKOB!
A
3.6. MAKCIIMYMBI — A=2m =, M= 0,x1,£2.+3 .,
2

MITHIIMYMBI — A=(2m+1)=, m=0,+1+2.+3




Hudpaxkmus cBera. [udpakumonnas pemérka. YciaoBue HaONIOJEHUS TJIABHBIX
MaKCHMYMOB IIPY HOPMAJIbHOM IaJICHUU MOHOXPOMATHYECKOI'0 CBETA C UTMHOW BOJIHBI A Ha

36.11 peméTky ¢ nepuoaom d:
dsing,, =mim=0,+—-1,+—-2,+—-3,...
3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOU IV AJIN3M
41.1 ['unoreza M. ITnanka o kBantax. @opmyna [Inanka: E = hv
®otoHbl. DHeprus (HoToHa:
E=ho="C2
=hv=—=pc
4.1.2
Umnynec ¢poToHa:
_E h h
P=C=7C ™72
4.1.3 ®otorddext. Onpitel A.I'. Ctonerosa. 3akoHbl poTod3ddexra
VYpaBuenne DitHimTeiHa 1751 hoTodddekra:
E¢0T0Ha = ABbIxosa + Eyymax
4.1.4

e,

hc
Ecl)OTOHa =hv = 71




hc

A

ABbIXOﬂa = thp =

2
MV " max

Exuumax = 2 = eUsan

4.1.5

JlaBneHue cBerta.
JlaBnenue cBeTa Ha TOJHOCTBIO OTPAKAIOIIYID TOBEPXHOCTh W HA TMOJHOCTHIO
MOTJIONIAIOIIYIO TTOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

IInanerapHas moxens aroma

4.2.2

HOCTy.]'IaTBI Bopa. HSJ’Iy‘ICHI/IC 1 IIOIIOIICHUC (bOTOHOB npu I1nepexoaec aromMa € OJHOIO

YPOBHS DHEPTMH Ha APYroi:

= a;{i = |Err _Em|
3

Y

hv

mE

4.2.3

JInHelyaTeie CIIEKTPBI.

CriexTp ypoBHEH SHEPTrUU aTOMa BOAOPOJIA:

—13,63B
Er?:.—‘:a-' ”:1:2:3: -

n-

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnast moxens siapa I'eiizenbepra — MBanenko. 3apsa siapa. MaccoBoe uucio sipa.
N3oTomnsl

4.3.2

PannoakTUBHOCTE.

Anbda-pacnan:




bera-pacnan.
DIIeKTPOHHBIN B-pacnan;

0 —

A A 0
X —>7Y + _je+v

—1 [

[To3uTponHsIii B-pacnan:

XA Y+ e+ v,

I'amma-u3nydenue

3akoH pPaaArOaKTUBHOI'O pacliaga:
-t

4.3.3 [TycTs M — Macca paguoakTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy* 2T
4.3.4 SAnepHble peakuuu. [lenenne u CUHTES siiep




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

» duszuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskues I'.41., Cunskos A.3.,
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

» duszuka. Ontuka. KBantoBas ¢usuka, 11 kinacc/ Msikumies I'.5., CuHaxoB
A.3., O01IecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AkrnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Gusuka. MonekynsipHas puszuka. Tepmonunamuka, 10 kimacc/ Msikuies
I'.41., CunsikoB A.3., OO0I1IECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AktinonepHoe obmectBo «M3narensctBo «IIpocBemenne»

» ®usuka. Mexanunka, 10 knacc/ Msaxkuies I'.41., Cunskos A.3., O01IeCTBO ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEpHOE 0OIIIECTBO
«3natensctBO «IIpocBenieHme»

» ®usuka. Konebanusa u Bonnel, 11 xitace/ Msikumes I'.5., Cunsakos A.3.,
OO611ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKiimoHepHOe

obmectBo «M3aatenbcTBo «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

» duzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Msikutes I'.4., Cunsikos A.3.,
OO611ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO « IPODA»; AKLIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBeienmey

» ®usuka. Ontuka. KBanroBas pusuka, 11 knace/ Mskumes I'.4., Cunsikos
A.3., O01IeCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxknnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

» ®usuka. MonekynsipHas ¢uszuka. Tepmonunamuka, 10 kinace/ Msikuies



I'.4., CunsikoB A.3., OOI11IECTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AxmonepHoe obmiectBo «M3narensctBo «IIpocBemienuer

» ®usuka. Mexanwnka, 10 xiracc/ Msxumes I'.4., Cunsxos A.3., O0mecTBO ¢
OTpaHUYEHHOU OTBETCTBEHHOCTHIO «JIPODAY; AkimonepHoe o0IeCTBO
«3narensctBo «IIpocBemenue»

» ®usuka. Komebanus u Bonnsl, 11 ximace/ Makumes I'.51., Cunasixos A.3.,
O0111ecTBO ¢ OrpaHNUUEHHON OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe

obmectBo «M3narensctBo «IIpocBeienune

[Iporpamma mnpunara pemenueM Ilemarormyeckoro cosera Kagerckoro
No>KapHO-CIacaTeIbHOT0 KopItyca, mpoTokod oT 11.06.2025 Ne6






