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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pPE3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B GI'OC COO, a
Takxke ¢ yu€toMm (enepanbHOl paboueld mporpamMMbl BocniuTanus U KoHmeniuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHe,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/esioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEN  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uky yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATU30BATh
3a/1layu MPO(ECCUOHATLHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBIICHUS CBOMX HHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MpodhecCHOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme mno Qusnuke omnpenenstoTcs IUTAaHHUPYEMBbIE pPe3yJbTaThl
OCBOCHHUS Kypca (GU3HKK Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM H TPEIMETHBIM pe3yJibTaTaM OOY4YarolMXCs, OCBOMBIIUX
nporpaMMmy 10 (¢GHU3HMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yriayOJnEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-/IESITEIBHOCTHBINA MTOAXO.

[Iporpamma o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3UMKH Ha YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ NPEIMETHBIE PE3yJIbTAThI 10 TOJIaM OOYyUEHHUS;

cojiepkaHue yuyeOHoro npeamera «O@u3nka mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU TSI COCTABIICHUSI CBOMX Pab0UNX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH JUJISI pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE IPH YCJIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHax MPUPOJbI, BBICTYyNAas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHUH, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN ONpefeNnusio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUsI HOBBIX MaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B OpMUpOBaHHE YMEHH MPUMEHSATh HAy4YHBIH
METO/I MO3HAHHUS NP BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpeiHEro 0011ero oopa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIMUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMuUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKE C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMUYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoI€éHHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX IPEACTABICHUM M COBPEMEHHBIE TEXHUYECKHE YCTpPOMCTBA, M
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIEp)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHMKM M TEXHOJOTMH, a TaKkKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOorpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
IPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. Jns ¢usuku peammzanust 3THX
MPUHIIMIIOB 0a3MpyeTCsl Ha UCIOJIb30BaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpouecca. s yrimyOGiaéHHOro
YPOBH — OTO CHUCTEMA CAMOCTOSATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKUE OMbITHI MNpPU HU3YUYEHHUH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanusauuu (PU3MYECKOro IMpakTUKymMa. B mepBoMm ciyuae
MpakTUKyM npoBoauTtcs naubo B koHe 10 u 11 xnaccos, 1100 mociie nmepBoro u
BTOPOr0 TOJYTOAMN B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce uzydeHus: pazaena (temsl). [lpu sTom mon pabGoramu
MPaKTUKyMa TTOHUMAETCSI CaMOCTOSATENIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCA
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIMH.

B nporpamme mno (Qusuke cucTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7a00paTOpHBIX pabOT M MPaKTUKyMa MpeACTaBlieHa €IMHbIM mepeyHeM. Bnibop
TEMaTUKU JIJI1 3TUX BUJOB YYCHUUYECKUX MPAKTUUECKUX PAOOT OCYIIECTBIACTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOoLecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAHUSA W OcHamnleHus: kabuHeta ¢(usuku. Ilpu »TOM oOecmeunBaeTcs
OBJIQJICHUE OOYYAIOIIUMUCS YMEHUSIMHU TPOBOJAUTH TPsSIMbIE U KOCBEHHBIC
U3MEpEHUs, MUCCIECAOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHWE yIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOM (PU3MUYECKOW MOJIEJbI0, MO3BOJSIONINE MPUMEHSTh
U3Y4YEeHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. s kauecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3UYEeCKUX SBICHUN M MPOIIECCOB B OKPYKAIOUIEH JKM3HU, TpeOyromue BhIOOpa
buznueckoi MOACIHN JUIsl CUTYalluy MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusMu DI'OC COO k maTepuanibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero 00pa3oBaHusl JOJIKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunHera. B kaOuHere GU3MKU MODKHO OBITH HEOOXOaUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
¢u3MKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JlemMoHCcTpanmonHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MOPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KIFOYEBBIX JIEMOHCTpAIui s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadoT
dbopmupyercsi B BUJle TEMAaTUYECKUX KOMIUIEKTOB M 0OECIEYMBAETCS B pacyeTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMHM LIEJISIMU U3y4€HUS (PU3UKU B 00LIEM 00pa30BaHUU ABIISIOTCS:

dopMHUpOBaHUE HHTEpEca U CTPEMIICHHS OOydYaloIMUXCi K HAYyYHOMY
U3YYEHUIO TPUPOABI, Ppa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJIe MO3HAHHUS U (POpPMUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIH30BAHUEM (PU3MUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIEeSITENbHOCTH, CBSI3aHHBIX C (U3UKOM, MOArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHrneM CIIeAyIoluX 3a71ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISIpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAEC W IS TNPUHATUAA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckol MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoil MojenH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3aj]ad
MHKXEHEPHOI'O XapaKTepa;

NOHUMaHUE (QU3NYECKMX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
¢u3nYecKNX OSKCIEPUMEHTOB, AaHalIM3a ¢ HUHTEpOpeTauudl  HHPOpMAaIHH,
OIpEJENIEHMS JOCTOBEPHOCTHU MOJIYYEHHOT'O pPe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JICATCIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mpeamera «®dus3mka» Ha YpPOBHE CpeOHETO O0IIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOKEHHE
0o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orpoautcs 340 gacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (¢GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabdOT W OMBITOB € YYETOM WHAWBHIYaTbHBIX
O0COOCHHOCTEH 00yUYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOC TEIO0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIN
3apsin). 'unoreza. @U3WYECKHil 3aKOH, TPAHUIIBI €r0 MpUuMeHUMOCTH. Du3nueckas
TEOpHUs.

Pons u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa M HANpsOKEHHs B IE€NU IOCTOSSHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LU(]poBoil naboparopueit nmo duszuke. [Ipumepsl n3zMepeHus
bu3nUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4yu MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0o IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHuii U CI0KeHHEe CKOPOCTE.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U UX
rpaduxmu.

CBobomHoe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHus. J[BrkeHue Tena,
OpOLIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBHCUMOCTH KOOPJIHMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TaHM€HUUAIBHOE) U IMOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKECHHE CHApsAA0B, LENHbIC, IIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHnue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenue nBmxeHUs Tena, OpPOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH IpH IBUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IBMIKEHHUS OJHOIO M TOTO XKe
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne HEpaBHOMEPHOIO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOIb30BaHuE HU(pOBOH 1a00paTOpuUn).

N3yuenne naBWXKEHUS Tena, OpPOIIEHHOro ToOpu30HTainbHO. I[IpoBepka
TUIIOTE3Bl O IIPSAMOM NPONOPLUOHAIBHOW 3aBUCHUMOCTH MEXKAY AAIBHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tejla IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpuoAa OOpalleHusi KOHWUYECKOTr0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HprotoHa. MHepumanpHble cuctemsl otcu€ra. [IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh TIPABUTALIMOHHON H
MHEPTHOU MaCCHI.

Cuna TsxkecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTH. JIBHXKEeHHE
HeOECHBIX Tell U UX clyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHMS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONpPOTUBICHUS TPHU JABWKCHUU Tella B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue qBuKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIIMAIbHBIX CHCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI T€JA HA €r0 YCKOPEHUE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOSHMKAIONIUX B PE3YJILTATE B3aUMOJEHCTBUS TEI.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHHUA OpyckKa I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEpPeE3
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUSI.

N3ydenune nBuxkEHMS ITpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeIbHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHJIbl OTHOCUTENIBHO OCH BpaiieHus. [lnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOMUTEIBHBIN KpPaH, pEII€TYaThie KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpyrnpoBanue KpOHIITEHHOB U PACUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMmnynbe cuilbl 1 U3BMEHEHHUE UMITYJIbCA TeJa.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umITynbca MaTepUalbHOM TOYKM. [IpencraBieHne o coxXpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeICcTaBlIeHnEe PAaOOThI CHIIBI.

MOIIHOCTH CUITBI.

Kunernueckass sHeprusi MarepuaibHOM TOYkH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHymM A HUAECATbHOM KUJKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpouCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM U NMOTEHUMAJIBHOM HDHEPruu IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKkmuKym.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cCOXpaHEHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUMU.

N3Mepenne KNHETHYECKOW SHEPTUH TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazaea 3. MosiekyasipHas pu3uka ¥ TepMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aWUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEA U OOBSICHEHHE CBOICTB BEILIECTBA HAa OCHOBE ATHUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3axon Jlanerona. M3omporiecco B
ujeaTbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UCAITBHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuaKocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nccneqoBaHue U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30X0pHOro mnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHAYECKON CHUCTEMBI. BHENIHME 1 BHyTpeHHHE napamerpol. [TapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHUS BEJIUYMH, OMUCHIBAIOIIUX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJIEAJIBHOTO
rasa.

KBa3zucratnueckue u HECTaATUYECKUE TIPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Beruncnenue paboTel 1o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JTyYEHHE.

KomnuectBo Ttemnotel. Tenno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaelnbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Terjonepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMoOAMHAMUKU. BHyTpeHHsst oHeprus. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  OSHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJMHAMHUKH [JIi PABHOBECHBIX IPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJMHAMUYECKOW CHUCTEMbI IPOXOAUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3ak0OH < TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXXHO Tepe/laTh TEIJIOTY OT OoJiee XOJMOAHOro Tena K Oojiee HarpeToMmy 6e3
koMmreHcaruu (Knaysuyc). HeoGpaTuMocTh MpUPOTHBIX ITPOIIECCOB.

[TpuHumne! gectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIUIIBHUK,
KOHJUIMOHEp, AM3EIbHBIA W KapOIOpaTOpHBIA ABUIaTeNd, NapoBas TypOuWHa,
IIOJIy4YEHNE CBEPXHMU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPIHUH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquabdaTndeckoM paciiipeHuH.

BosnymiHnoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McnapeHue u kuneHue. Y JelnbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATypPhbl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyO6numarnus.

Hedopmanum TBEpAOTO Tena. Pactsbkenue u cxkarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacumiMpeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE M JTMHEHHOE
pacipenrue. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3Hepruu B Pa3oBBIX MEPEXOIax.

VYpaBHeHHE TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTsKeHHE. Kod3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHm>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMY TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue kordduiireHTa NOBEPXHOCTHOTO HATSYKEHUSI.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMocTd jaedopMaliid PE3UMHOBOro olpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tell W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, MAMDIIEKTPUKA U  IOJYHIPOBOJIHHKHU.
DNEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS AIIEKTPUYECKOIO
3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubid  3apsn.  JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJis. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnumanbHas sSHeprus 3apsjaa B JJIEKTPOCTATUUYECKOM MOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB [JIJI1 3JIEKTPOCTATHUYECKOTO MOoJisA (Kak OJIHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3UINU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lore
PAaBHOMEpPHO 3apsbKeHHOro mo o0wéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OecKOHeUHON TUIOCKOCTH. KapTwHbl NWHUN HANPsHKEHHOCTH OSTHX TIOJNEH W
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOTHUKH B 3EKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnaneKTpuku B AIEKTPOCTATUYECKOM ToJIe. JnanexTpuyeckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCAaTOPOB.

DHEPrus 3apsiKEHHOT0 KOHJIEHCATOoPA.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOMCTBO ¥ MPUHLIMUIT JIEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHJIEHCATOPA ITIOCTOSTHHON Y MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3pszika KOHJIEHCAaTopa 4Yepe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIY4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEpKAIIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAIOB (HampsKEeHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsma KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. McTouHMkH
toka. Hanpsixxkenune U u DJ1C é&.

3akon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI W IUIOIIAJAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMTPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAeNseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COIPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Owma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJIbTMETP, PEOCTAT, CUETUYUK IIIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA TN TTOTIEPEYHOTO CeUSHUS U MaTepHuaa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0Obl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

UccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, NpaKmMuKym.

HccnenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

MN3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKa OT HaNpsKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

YBenuueHue npejaena u3MepeHus: amnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBICHHS METAUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoaa. [lomynpoBogHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUHA TOK B JJIEKTPOJUTAX. DJEKTPOIUTHYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DJIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monnus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMOI, CBETOJAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA ATFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

HaGmronenue snexktposnusa.

N3mepenue 3apsiga 0JHOBAJIECHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CniocoObl u3Mepenus: GU3NIECKUX BEIUUYUH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nuecKknx BENMYMH, MPOBEpPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp 3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OKCIECPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCSA C YYETOM CONEPIKATEIBHBIX MEXIPEAMETHBIX CBA3ECH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HAaydyHbId (DaKT, rumnoresa, (pUsmMyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOAEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJEIb, H3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KHMBOU MPUpPOJIE.

Xumus: UCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BEILleCTBAa, MOJSpHAas Macca, IMOJIydYeHHEe HaHOMATepUaioB, TEIJIOBbIE
CBOICTBa TBEPABIX TEJ, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAIUIbI, AIEKTPUUECKUE
CBOICTBa METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DJIEKTPOHHAs
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0ApOMETpP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTMYECKHE KOHCTPYKIMU
(KpoHIUTENH, peméryaTrble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMs
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JPYrHe), IBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHJULMOHEDP, TEXHOJIOIHH
HOJYyYeHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM YHUCJIE HAHOMATEpUaJoOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
ra3opaspsHble JIaMIIbl, TOJIYIPOBOHUKOBBIE PUOOPHI, TaJIbBAHUKA.

11 KIJACC

Paznen 4. dinekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHKA, KATYIIKHA U
KpyroBoro Butka). OnsIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHria.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHnii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenue nBukeHUs Mmy4yka 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

HccnenoBanue AelCTBUA MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBrieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIOTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uMHAyKIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHMOHHAsS
MeYb, COJICHOU], 3alIUTa OT JEKTPU3ALUU T MPU JIBHKEHUU B MArHUTHOM I10JI€
3emuIn.

Jemoncmpauuu.

HaGmronenwne siBieHUS 2JIIEKTPOMArHUTHOW WHTYKIIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON UHAYKITUU.

OrnpeneneHue NHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJieny JIEKTPOMAarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHepreTUYecKoe OmMcaHue (3aKOH COXPAaHCHHUS MEXaHHMYECKOW dHepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmutryna u (dasza kosnebanuil. CBs3b aMIUTUTYJbI KOJIeOaHUN HCXOTHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

[lepuon u wactora koneOanuit. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmasiTHuka. Ilepuon cBOOOIHBIX KOJeOAHHUM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxatonux Konebanusx. BeinyxaeHHble konebanus. Pezonanc.
PezonancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch KoJIeOaTEIHHOTO IBUKCHHUS.

HabGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHW rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCHMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBIICHUS.

UccnenoBanne konebOaHuil rpy3a Ha MacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS TIPEICTABICHUHN 00 MACATEHON MOJIEIN MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHs YFHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habmronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padbomot, NpaKmMuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HHUTSAHOTO M HPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

Hccnenosanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanue BbIHYXIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa C aMIUTUTYAO0W CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTHH B HJI€aIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYEHHWE CWJIBI TOKAa W HANpsDKEHUs MpU pazIuyHoOu dopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOieHHE
BJIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3J1IeKTpPOMarHUTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYceTpoilcTBO U IPUHLIKIL IeUCTBUS TpaHc(hopMartopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHUE, MpeJoMJIeHUE, UHTEephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIKIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJILHBIX BOJIH.

Koneoburomeecs T€10 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE3OHAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUI.

HccnenoBaHnne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOIApU3aIus, TUGpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue uH(PaKpacHOTO U YIbTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMosMHEHHOE paclpoCTpaHEeHUE CBETA B OAHOPOAHOMN cpene. JIyd csera.
To4yeuyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeb npeaomiaeHus. [IocToOsIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBerTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpefenbHblii yroi MojJHOro BHYTPEHHETO
OTpa’KEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas juH3a. DoKycHOe
paccTOosiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM CepUvecKoil JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
II0Ka3aTelIsi MPEJIOMIICHHUS.

dopmyna TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 nyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka MpsSMOU B
cOOMpAIOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTeMaXx.

Ontuueckue mpubopsl. Paszpemaromias crocoOHOCTh. ['1a3 kak ontuyeckas
cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. MuaTtepdepennuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. [IpuMepsl KiIaccH4eCKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBeta. JudpakimoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIYIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIUOHHBIN amnmnapaT, MpOCBETICHUE
OTITHUKH, BOJIOKOHHAS ONITHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaresns NpeaoMiIeHUs CTeKIa.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3bI.

[Tony4yenune n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3aydeHus Ha IBYX HIEIsIX.

Ha6monenue nucnepcum.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4eHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TeOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NPUMEHMMOCTH  KJIacCMYECKOM  mexaHuku.  llocTtynatsel
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBsA3b MACChI C YHEPTUEN U UMITYJBCOM PEJISITUBUCTCKON YACTULIbI. DHEPTUS
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJAbCAa W DHEPTUM  PEISITUBUCTCKUX 4YacTHUI (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a [nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa st potodddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpaXkawIlyr moBepxHocTh). OmbiTel [1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl 00JacTH JIOKAJIM3AllMU JABUXKYIIEWCs yactunbl. KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

Crneunduka nzmepennii B Mukpomupe. COOTHOUIEHUSI HEONpPEnenEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHeMIHETO (hoTodd dekra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroguog.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue ¢poTope3ucTopa.

N3mepenune nmocrosaaoi [Imanka Ha ocHOBe mcciienoBanus Gorodddexra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIEIOBAHHUIO CTpOoeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norsioimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHeyaToro crnekTpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchol aapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YaCTHII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

O®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBO (przmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUUYECKUE MPOLECCHL: T03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. IIpuMeHUMOCTh 3aKOHOB (GU3UKH [JI8 OOBSICHEHUS TMPUPOIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTuBHOCTh. MIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEA0BATEIbHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. UEpHBIE ABIPHI B AlIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibioro B3peiBa. PenmnmkToBOE H3ITyUYEeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3gHOr0 HebGa HEBOOPYNKEHHBIM TJIa30M C MCIHOJB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsT OTPEeeHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONYyLIapus U SIPKHE
3BE3/bI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3IHBIX
CKOIUICHUU.

Du3uYeCKUH NMPAKTHKYM.

Cnioco0b1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UYECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nUecKknX BENWYMH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3fellax «YUYEHUYECKUH  IKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O06o0maomee MoBTOPEHUE.



O6o00uieHne U cucTeMaTU3alus COAEpkKaHUS pas3enoB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (HPU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
¢uznueckoit Teopuu, poiib GU3MUECKONW Teoprur B (POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHaAmMuUA, C6A3AHHBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: ABIICHUE, HAay4yHbIH (DakT, rumoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaAONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEeNb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEBHBIC TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpUroHOMETpUYeCcKHe
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBonHbie 3nMeMeHTapHBIX (QyHKIUN. [Ipu3Haku nogo0ust TPEYroJbHUKOB,
ompeiesIeHHe TUIONIaau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: snextpuyeckue SIBICHHUS B KUBOM MpUpPOJE, KojeOaTenbHbIC
OBWKEHHUS B JKMBOM TMPUPOJE, DKOJIOTMYECKHME PHUCKH TIpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXAIIIEH  Cpelbl,
yJIBTPa3ByKOBasi JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAsA CTPYKTypa TBEPABIX
TEJI, MEXaHM3Mbl OOpa30BaHMsS KPUCTAJUIMYECKONM pEHIETKH, CIEKTPaJbHBIN
aHaIN3.

I'eocpagpua: wmarnutHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTENb SIKOOH, reHepaTop MEPEMEHHOI0 TOKA, MHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, paaap, paIuonpUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJMHEYHas Oarapesi, CIyTHUKOBbBIE
MIPUEMHHKHY, SIICPHAsA SJHEPTEeTUKA U DKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KUZHEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peaau3alii OCHOBHBIX HaIlpaBIICHUU
BOCHIUTATEIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKONW  MO3UIMU  OOydYalolerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYEITIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B  00pa3oBaTelIbHOM
Opra’u3anuy;

e YMEHHE B3aMMOJACHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILIECHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTEeTHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYIIETO (HU3NUECKOUN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
00yacTH (GU3HKHU Ha TPOTSHKCHUH BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBUI B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCT MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHUBOPEUUS B PacCMAaTPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCIIC/ICTBUM IEATETLHOCTH,
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHOW TEPMHUHOJOTHEH, KITIOYCBHIMHU MOHATUSIMUA W METOJIAMHU
bu3nUYecKol HayKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJIATh MPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJlHM3WpOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuUTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OICHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATh H3MEHEHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B TPAKTHUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;
BBIJIBUTATh HOBBIE WJICH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJI/ICTh HABBIKAMHU TOJXY4YEHUS MHPOpMALUU (PU3NYECKOTO COACpKaAHUS
U3 HCTOYHHMKOB PA3HBIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIATH ITOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 UH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpEeACTBA HWHMOPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEOOBaHUN HPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPIKaHHUS B PA3NHUHBIX (hopmaTax ¢
y4€TOM Ha3HaueHus HHPOpMAlMU U UEJIEBOM ayJIUTOPUHU, BbIOUpas
ONTUMAJIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYHLIECTBJISATh OOILIEHHE Ha Yypokax (UMK MU BO BHEYPOUHOH
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh W UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHUKYy U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pactpeiesiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA W KaXJOTrO yYaCTHHKAa KOMAHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIJISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyTHpoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(¢U3HKHU, TOCTOSTHHO TOBHINIATH CBOW 0OpA30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTEJIJICKT:



JlaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBHI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedIeKCUU [JIsi OIEHKU CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce A0CTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
buszuke Ui ypoBHS cpeAHero ooOimero o0pa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, MpeANoJIaratomi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CIHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIFHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBaHUs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATBFHBIM W3MEHEHHUSIM U TPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IEeTH
U YCIIeXy, ONTUMU3M, HHUIIUATHBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIHBIX ~ HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCS YMEHUM

MOHUMATh POJb (PU3MKK B HKOHOMHYECKOM, TEXHOJOTMYECKOH,
HKOJIOTHYECKOM, COIMAJIbHOM M J3THYECKOM cdepax [eAaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpAa,
3HAYEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
MPOTHOCTUYECKOM  (QYHKIUH  QU3MUECKOW TEOpUU —  MEXAHUKH,
MOJICKYJISIPHOM (PUBMKA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paziuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
OpoLeccoB (sIBJICHUI): HHepUMalbHAs CHCTeMa OTCYETa, aOCONIOTHO
TBEPAOE TENO, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJHOE mMajeHue, alCONITHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIFOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIrO (KpPUCTAJUIMYECKOT0) Tela, UeaabHblid ra3, TOUCUHBIH 3apsij,
OJTHOPOJIHOE DJIEKTPUUECKOE MOJIE;

pa3nuyath yCJOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMM xapakTep (GyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHMUYECKHE TIPOLECChl W  SBJICHHS,
UCII0JIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHsS, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess ais CKOPOCTH U TEPEeMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHMYECKOMN
SHEPIuM, CBSI3b PabOThl CUJIBI C W3MEHEHHUEM MEXAHHMYECKOM SHEpruu,
yCIOBHUSl pAaBHOBECUS TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IeCKOe BBIPA)KCHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTCHUS;

aAHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monoxkeHns MKT wu 3akoHB MOJEKymIsipHOW (UMK W
TEpPMOAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHew
KUHETHUYECKOW DJHEPIrHuel TEIUIOBOTO ABHMXKEHUS M KOHIICHTPAlHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrueu TEIJIOBOTO JBMKECHMUS €r0 YacCTHIl, CBA3b JIABJIECHUS UICATBHOTO
raza C KOHIEHTpaUMEHd MOJEKYyJl U €ro TeMIIepaTypoi, YpaBHEHHUE
MenpneneeBa—Kianeiipona, mneEpBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpaHEHMS HPHEPIHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUa MeHneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kyiona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIs 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TMPOIECChl M SIBICHUS, WCIOJb3Yysl BEIUYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUJIa,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi dHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSKECTH, CHJIa YNPYroCTHU, CUja TPEHHS, MOIIHOCTD,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrusi ynpyroul paedopmalnid MPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoJIIoTHasl Temreparypa Tena, pabora B TepPMOAWHAMUKE, BHYTPEHHSSI
SHEPrusl HJCAIBHOIO OJHOATOMHOTO Ta3a, paboTa HJIeaJIbHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOToO
JBUTATEJIS; DJIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HaNnpsOKEHHOCTh TOJIST TOUEYHOT'O 3apsifla WM 3apsHKEHHOro Iapa B
BAKyyM€ W B JUDJICKTPUKE, MOTEHUHAT DJIEKTPOCTATUYECKOTO TOJI,
pa3HOCTh  MOTEHIMAJIOB,  JJICKTPOABIIKYILAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMNPOTHBICHHUE Yy4yacTKa LIENH C IOCJIeI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IIEKTPUUECKOTO OIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUU:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YacCTUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, Muddy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaun, 3JECKTPU3ALMS TEJl, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTr O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUUHBI OT
OPYrol €  HCHOJBb30BAHWMEM  MPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yibTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOIBI IO pe3ybTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ HM3MEPCHHs, OIECHUBATH aOCOTIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI IO MPOBEPKE MPEITIOKECHHOW THUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IMPEIIOKCHHOU
TUTIOTE3bI;

coOJr01aTh TIpaBMiIa 0€30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIEpPHMEHTa, TMpakTUKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIC 3ajlayd C SBHO 3aJJaHHOH M HESIBHO 3aJIaHHOMN
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolield TpeOOBaHUAM  3ajayw,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKMX TEOPUH TMPU KMCIOJB30BAHMM MAaTEMaTHYECKHUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpUMEHEHUs 3HAHWM U3
pPa3HBIX pa3JeioB Kypca PU3MKH, a TakKe MHTETpaIlui 3HAHUN U3 JAPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 11 OOBACHEHHS OCHOBHBIX
IPUHIIAIIOB pa0OThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJUTh TPUMEPHI BKJIAJa POCCHUHUCKUX W 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3MYECKUMHU TIPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOIOIH30BAHNH, a TAK)KE€ PAa3yMHOM HCITOJIb30BAaHUHU JOCTHIKEHUN
HAyKd W TEXHOJOTUW A JajdbHEHIIeTO pa3BUTHUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popmMalmeil (Hu3nIecKkoro
ColepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TE€XHOJOTUH, IPH 3TOM HCIOJIb30BATh COBPEMEHHbIE HH(POpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Y4eOHOU H
HAyYHO-TNOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIpPETALUN
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HWH(pOpMamuIl0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u N03HABaTEJIbHBIC YMEHUS
CaMOCTOATEILHOTO  NPUOOPETeHHs  HOBBIX 3HAHUM B Mpolecce
BBIMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIE0BATENIbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

IPOSIBIIATh MOTUBALIMIO K Oyaymieil mpopecCuoHaIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.

K xonny oOyuenust B 11 knacce mpenMeTHbIE pe3yJbTaThbl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh Ppoidb (PU3UKK B  DKOHOMHYECKOM, TEXHOJOTHMYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH 4YEJIOBEKA MW  JAIBHECWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUU, 3HAUYECHUE OMUCATEIbHOW, CUCTEMATHU3UPYIOLIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTHHBI MHUpa B 00IIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Ten U
MPOILIECCOB  (SIBJIEHUI): OJHOPOJHOE JJIEKTPUYECKOE U OJIHOPOIHOE
MarHuTHOE TIOJIS, TAPMOHUYECKHE KOJIeOaHUs, MaTEMAaTHICCKUN MasTHUK,
WJICAUIbHBIN TMPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJe0aTenbHbIi KOHTYp, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO Si7pa |
KBAaHTOBOM MOJICIIHN CBETA;

pas3inyath YyCJIOBHUS (TpaHULbI, O0JacTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XxapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SBJICHUSI, UCTIONB3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKKM  (ypaBHeHHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUs HeomnpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIMUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SIBICHHS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMrepa, UHIYKTHUBHOCTD,
AJIEKTPOJBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOrO IOJIs
IPOBOJHUKA C TOKOM, PEISITUBUCTCKUM MMIIyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTHULbl, PHEPIUs U HUMITYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apsizl Apa, SHEPT U CBSI3U SAPa;

OOBSICHATH  OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SBICHHI:
AJIEKTPOMArHUTHAsI MHAYKIUS, CAMOMHIYKIUS, PE30HAHC, MHTEphEpEeHLINs
BOJIH, Judpakuus, JIuUCHEepcus, IOJHOE BHYTPEHHEE OTpaKeHHe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3IydeHue sjuep, (u3nyecKue MNPUHIUNBI CIEKTPATbHOIO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAIpaBiI€HUE WHIAYKUWW MAarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH M300pakeHHE, CO3AaBaeMoe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBAThH €70 XaPAKTEPUCTUKMY;

OPUMEHATh OCHOBOIIOJAraIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBI JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX IMPOIIECCOB,
OPOUCXOJAIIUX B 3BE34aX, B 3BE3IHBIX CUCTEMAaxX, B MEXKIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOINM 3BE31 U BeeneHHo;
OPOBOAUTh HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIWYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATh  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  WM3MEpPeHWi, JenaTh BBIBOABI 1O  pe3yjbTaTaMm
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOMr0/IaTh TpaBmiia 0E€30MacHOTO TPy/la MpU MPOBEIACHUH HCCIIeJOBAHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMUS;

pemars pacuy€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndeckoil MOJENBI0: Ha OCHOBAaHWM aHalHW3a YCJIOBHS BBIOMPATH
¢u3ndyecKkue MOMENH, OTBEYAIOIIUE TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM HMMEIOLUXCS JaHHBIX, AaHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYruX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HUECKHe SBICHUS;

UCTOJb30BaTh TEOPETUYECKUE 3HAHMUS JUIsI OOBSICHEHHUS OCHOBHBIX
HOPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOLECCOB;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeNIbHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUEeCKHMMH MpoLeccaMu, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PAllMOHATIBHOM
MPUPOIOTIONB30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUU



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o0111ecTBa;

MPUMEHSATh pa3iIMyHble COcoObl paboThl ¢ MH(popManued (puzndecKoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W TpPEeAbsBICHUS Yy4eOHOW U
HAYy4HO-TOMYJISIPHOW MHGpOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  HWHOpMalMiO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOopMaIy;

POSIBIISTH OpraHU3aIMOHHBIE | MO3HaBaTEJIbHBIC yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINE C WCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBAaTHO OIEHUBATh BKJIAQJ KaXXIOTO U3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyayIie npodecCHOHATbHONU MeATeIbHOCTH T10
CIIENUATBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
. bubnuoreka [JOK
1.1 HayuHnslii MeTO1 IO3HAHUS IPUPOIBI 6
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 Bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
2.3 CraTtuka TBEpIOTO Tea 5 1 Eubmorexa HOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 10 1 hitps://m.eds0o.ru/f16b68d7
Wroro no pazgeny 35
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps://m.edsoo.ru/f16b68d7
3.2 TepMmoauHamuka. TermioBsie MallIMHbI 20 1 bubmorexa [IOK
https://m.edsoo.ru/f16b68d7
33 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TepeX0 16l https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. QJIEKTPOJAUHAMUKA
4.1 DIEKTPUYECKOE TT0JIe 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 IT i i 24
OCTORHHBIH STICKTPHACCIII TOK https:/m.edsoo.ru/f16b68d7
4.3 Toxu B pa3nu4HbIX cpeax 6 brbmmorexa HOK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUMN MPAKTUKYM
5.1 Du3nIeCcKuil MPaKTUKYM 16 16 bubmorexa OK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
Pe3epBHOE BpeMst 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. DJIEKTPOJIUHAMUKA
1.1 MarunuTtHoe 1oJie 14 bubmmorera [JOK
https://m.edsoo.ru/39859¢f1
1.2 DIeKTpOMarHuTHask UHIYKIUS 13 1 Bubnmorexa [IOK
https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Pasznea 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KojieOaHus 10 bubmorexa OK
https://m.edsoo.ru/39859¢f1
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 bubmorexa OK
https://m.edsoo.ru/39859¢f1
)3 MexaHW4ecKue U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Wroro no pazgeny 60

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edsoo.ru/39859f1

Hroro no pazaeny




Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmoreia OK
' PHYCKYIIAD a4 https://m.edsoo.ru/39859f1
bubmmoreka [{OK
4.2 (0)) 5
HsHka atoma https://m.edsoo.ru/39859f1
43 ®u3MKa aTOMHOTO S1/Ipa U 3JIEMEHTaPHBIX 5 bubnuoreka [JOK
' YaCTHUI] https://m.edso00.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12 Bubnmorexa [IOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznen 6. ®U3HUYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
6.1 DH3MIECKIH MPAKTHKYM 16 16 https:/m.edsoo.ru/39859%f 1
Hroro mo pazgeny 16
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHHUE
Cucremaruzanus 1 00o01eHne
71 MPEAMETHOTO COJIEP>KaHMs U OIbITa 15 bubnunoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/39859f1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Uroro no pazgeny 15
PesepBHOE Bpems 10 Bubmmorexa LIOK
https://m.edsoo.ru/39859%f1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh HA TMPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHON HAYy4HOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TPaHUIGI TNPUMEHEHUS HW3YYCHHBIX (PU3MUECKHX MOJCIIeH:
MaTepuagbHas TOUKa, MHepLHaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TEJI0, UICAJIBHBIN T'a3; MOJIETN CTPOCHHS Ia30B, KUJIKOCTEN U TBEPIBIX TEN,
TOYECUHBIN AIIEKTPUUECKHI 3apsi]] — MPU PelIeHUH (PU3NIECKUX 3a7a4

10.3

PacniosznaBate pusznueckue sBieHus (Mpoiecchl) U 0ObICHATH X Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpUHM CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHUue Tel, JBUXKEHHE IO
OKPY)KHOCTH, HWHepLHs, B3auMojeicTBue Tten; AuPy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHUE KHUJIKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHUM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMs, IJIaBJIEHUE, KPUCTAIIM3AlKs, KUIIEHHE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPhITOM COCYE, CBS3b
MEX]ly IapaMeTpaMy COCTOSHUS Ta3a B M30MpOLeccax; dIEKTpU3aLus Tell,
B3aMMOJICHCTBHE 3aPsI0B

10.4

OnuceBaTh MEXaHUYECKOEC JABYMKCHHUE, UCIIOJIb3Ys (bI/ISI/ILIeCKI/IC BCIINYUMHBIL:
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TC€Jjia, CHUJIa,
HMITYJIBC  TECJIa, KHHETUYCCKAasd OHEPrusd, IMOTCHIUAIbHAasd OSHCPIusi,
MEXaHHU4YCCKasa pa60Ta, MCXaHW4YCCKass MOINHOCTb, IIpU  OIIMCaHUHU
IMPpaBUJIbHO TPAKTOBATb (bI/ISI/I‘ICCKI/Iﬁ CMBEICJI HCIIOJIB3YEMBIX BECIWYHH, HUX
0003HAUYEHUS U CAWHHNIIBI, HAaXOIUTbhb Q)OpMYHLI, CBA3BIBAIOIIUC HNAHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYNHY C ApYTUMH BCIIMUMHAMU

10.5

OnuceiBaTh M3y4EHHBbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMUYUHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYeCKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CpPEIHEKBAaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJl,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, Ko3(QQHUIHUEHT MOJE3HOTO JeHCTBUS
TEIJIOBOTO JIBUTaTeNsl; MPU OMUCAHMUU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCIOJIb3yEMBIX BEIWYHMH, UX O0O3HAYECHUS W €AMHUIBI, HaXOJUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3UYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SBJICHUA (HpOI_ICCCBI), HCIIOJIB3YyA (I)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh 10U,
IIOTEHLMAJl, Pa3HOCTb IIOTEHLIUAJIOB; IIPU ONMCAHUM NIPABUIILHO TPAKTOBATH
(U3NYEeCKUN CMBICT UCTIOIB3YEMBIX BEIMYHMH, UX 0003HAYCHUS U €IUHHIIBI;
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIINE JTAHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, MCIOJB3YS (hPU3NYECKHE
3aKOHbl M IPHHLMIBL 3aKOH BcemupHOro tsarorenus, I, II m III 3akoHBI
HeloTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHHS
UMIyJbCa, MPUHLUI CYNEPHO3ULMHM CUJ, MPUHIUI PaBHOIPABUS
MHEPUHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbI, CBSI3b CPEAHEH KHHETUYECKOU
SHEPruu TEIUIOBOTO JBMKEHHUS MOJIEKYJ1 € aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsna, 3akoH KyioHa; mpu 3ToM pasiauydarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAXKEHHE U YCIOBUS (TpaHHULbI, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh yCJIOBUS UX  0€30MMacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MPOIIECCOB C MCIIOJIL30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPU ITOM
dhopmynupoBaTh mpobaemMy (3a7ady) ¥ TUIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000PYIOBaHUS, MPOBOIANUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'ISITB IIpsAMBIC U KOCBCHHBIC HN3MCPCHUA (1)1/13I/I‘IGCKI/IX BCJIIMYNH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BCCTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

UccnenoBaTh  3aBUCHUMOCTH  MEXIYy (PU3MUYECKUMHU  BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEpPEHUil; MpuU 3ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBaTh  pPE3ylbTaThl  MOJYYEHHOW  3aBUCHUMOCTHU
(¢u3nueckux BENWYMH B BUJE Tabnaul ¥ rpaduKoB, AeTaTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BaHUS

10.12

Cobmnronath npaBuiIa 6€30MaCHOrO TPya MIPU MPOBEJCHNUN UCCIIEI0BAaHUI B
paMKax  y4eOHOro  SKCIEpUMEHTa, y4eOHO-MCCIIEeOBATENbCKONH U
IPOEKTHOM AEATENBHOCTU C UCHOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemarp pacu€rHple 3agauu C SBHO 3aJaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKHE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHAlu3a YCIOBHUS
3a/1au BBIOMpATh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3UUECKHE BEIUYMHBI
u Gopmyibl, HeOoOXoAMMBIE ISl €€ pelIeHHs, MPOBOAUTH pPACUETHl U
OIICHUBATh PEAIbHOCTh MOJYU€HHOTO 3HAaYCHHS (PU3UIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyun: BBICTPAaNBATh JOTUYCCKHU
HCTIPOTUBOPCUUBYIO IICIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOf/'I Ha HU3YYCHHBIC




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelleHUH  ydyeOHBIX  337ad  COBpPEMEHHbIE
WHPOpPMAIIMOHHBIE  TEXHOJOTMHM  JUIi  [OWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpEeTallMM M MPEACTAaBICHUS Y4YEOHOM U  Hay4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYEHHOW U3 Ppa3IMYHBIX HWCTOYHHUKOB; KPUTHUECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoUTE NpUMEpPHI BKJIa/la POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (U3UKE B MOBCEAHEBHON KU3HU
g obecriedeHust 0Oe30MacHOCTH Npu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPONCTBAMH, JUISI COXPAaHEHHS 3/JI0pPOBBSI M COOIIOIECHUS
HOPM 3KOJIOTMYECKOI0 MOBEACHUS B OKPYKAIOLIEH cpene

10.18

Paborats B rpynmne€ ¢ BBIIOJHCHHEM Pa3jInYHbIX COLNMWAJIbHBIX pOJ'IGI\/JI,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBLHO PACIIPEACATh 00SI3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllMAX, AaACKBATHO
OLCHMBAThb BKJIaJ KaXJIOro W3 Y4YaCTHUKOB TPYIIbI B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarta

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOU Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOMN TEXHUKU
U TEXHOJIOTUH, B MPAKTUYECKOW NESATENbHOCTH JIOACH, LEIOCTHOCTh M
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4UTHIBATh rpaHulbl TIPUMCHCHUA H3YUYCHHBIX (1)H3H“I€CKI/IX MOJICICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, sAA€pHass MOICJIb aToOMa, HYKIIOHHasA
MOJACJIb aTOMHOI'O sA[pa IIpUu pCIICHUN (I)I/ISI/I‘ICCKI/IX 3aJ1a4

11.3

Pacrio3naBath ¢pu3uueckue siBiieHus (MPOIEcChl) B OOBICHATh UX HA OCHOBE
3aKOHOB 93JIGKTPOJMHAMUKHA W KBAHTOBOM (U3UKH: 3JIEKTpUYECKast
IPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIECHCTBHS
TOKA, B3aUMOJICHICTBHE MAarHUTOB, AJICKTPOMArHUTHAS WHIYKIUS, ICHCTBHE
MAarHUTHOTO TIOJIS HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOaHUs " BOJTHBI, PSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaXKEHHE, TpeOMICHHe, HHTepdepeHus,
nudpakius U MoJIIpU3alvs CBETa, AUCIEPCUs CBETa, (POTOIIEKTPUUCCKHIA
abdekt (poTodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOpPOJA,  ©CTECTBEHHas W HMCKYCCTBEHHas




PaaOaKTUBHOCTD

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIECTBa (BHCKTpI/I‘-ICCKI/Ie, MAar"iuMTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOJUMOCTb DPA3IMYHBIX Cped) U
9JIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECCHI), HCHOJB3yd  (hu3HyecKue
BCIIMYHNHBI: BHGKTpI/I‘IeCKI/Iﬁ 3apsand, CuJjia TOKaA, JICKTPUYICCKOC HAIIPSKCHUC,
JNIEKTPUYECKOE COMPOTHUBJIEHUE, pa3HOCTh mnoTeHmanos, IJC, paborta
TOKa, WHIYKIMS MarHuTHOTO ToJiA, cuwia Awmmepa, cuia JlopeHna,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs DJICKTPHUYCCKOIO U MAarHuTHOTI'O HOJ’IGﬁ,
NepuoJl U YacToTa KOJICOAHWH B KOJIEOATEIBHOM KOHTYpE, 3apsi M CHja
TOKa B TIPOILlECC€ TapMOHHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMIH,
(OKyCHOE pacCTOSHHE W ONTWYeCKas CHJla JIMH3BI;, TMPU  OINUCAHUU
MpaBHUJIbHO TPAKTOBATbH (1)I/I3I/I‘-ICCKI/II\/'I CMBICJI HCIIOJIB3YEMbBIX BECJIWYHH, HUX
0003HaYeHMs] U EQUHMIIBI; YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

11.5

OnuchiBaTh M3YYCHHBIE KBAHTOBBIE SIBJICHHS W TPOIECCHI, HCIOIB3YS
(bu3UYecCKre BETUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI
U YacToTa CBeTa, PHEpPrus M HMIYJIbC (POTOHA, MEepHoJ] NoJypacrnana,
SHEPTHsl CBSI3W AaTOMHBIX SJIep; NMPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bMBUYECKUN CMBICT HCTIOIB3YEMBIX BEIUYHH, UX 0003HAUYCHHS U €IUHUIIBL;
yKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMYHUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMUUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCTIONb3Ysa (PU3NUECKUE
3aKOHBl W TPHUHLOMIBL: 3akoH OMa, 3aKOHBl TOCJIEIOBaTENIbHOTO U
napajuieIbHOTO COEAUHEHHUs MPOBOJAHUKOB, 3akoH J[xoynsa — Jlenia, 3akoH
ANIEKTPOMArHUTHOM MHIYKIIUU, 3aKOH MPSAMOJMHEHHOTO pacipoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJOMJICHHUS CBETAa, YPaBHEHUE
OiiHmTeitHa i GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIUu, 3aKOH
COXPAaHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPUUECKOIo 3apsijia, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTylaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmazia; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE U YCJIOBHsS  (TpaHMLBI,  00JIaCTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIllpaBJICHUEC  BCKTOpa HWHAYKIHUHW  MArHuTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpouTh M ONHCHIBATh H300PaKECHHUE, CO3/1aBaCMOE IUIOCKHM 3EPKAJIOM,
TOHKOHW JTUH30U

11.9

BbITIONHATE AKCHEPUMEHTHI M0 HCCIEA0BAHUI0 (DU3MUECKUX SIBICHUHA U
MPOIIECCOB C UCTIOIH30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUI; TPH 3TOM
dbopmynupoBaTh mpobraemy (3agady) ¥ THIIOTe3y Y4eOHOTO IKCIEPUMEHTa,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHHUSI, MPOBOIUTH OTBIT
1 (OpPMYTUPOBATH BBHIBOIbBI

11.10

OCYH.[GCTBJ'IHTL MpsAMBIC U KOCBCHHBLIC HN3MCPCHUA (bHSH‘{CCKI/IX BCJIIMYMH,
Ipru 5TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHUSA U HUCIIOJIb30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEJIMYMH C HCIHOJIb30BAHUEM
NPSIMBIX U3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yabTaThl TOJNYYEHHOW 3aBHCUMOCTH (DU3NYECKUX BEIWYMH B BHUJE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHUS

11.12

CoGumroath npaBuiia 0€30MaCHOTO TPyl MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  DKCIIEPUMEHTAa, Y4COHO-HMCCIICIOBATEIbCKOW U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHHUEM N3MCPUTCIbHBIX YCTpOI\/JICTB u
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemats pacu€rHble 3agauu C SBHO 3a/JlaHHOM (PU3MYECKOH MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI U ITPUHIMUIIBI; HA OCHOBC aHaJIN3a YCJIOBUA
3aJa4u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIATH (1)I/I3I/I‘IGCKI/I€ BCINYHNHBI
u ¢GopMynbl, HeoOXOquMbIe Al €€ pelleHus, NMPOBOJUTH pacuéTel U
OLCHUBATH PCAIbHOCTD MOJTYUCHHOI'O 3HAYCHU A (1)1/131/1‘1601(0171 BEINYHNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYyXJCHHM C OINOpPOM Ha W3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBarh  mpu  pemieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTali M TMpeACTaBlIeHUs Yy4yeOHOW U HaydyHO-TOMYJISpPHOU
nHdopMaluy, TOIYYEHHOW U3 PA3IUYHBIX HCTOUYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATH TPHUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MacHOr0 MCMHOJb30BaHHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoMTE MpUMEpPHI BKJIa/1a POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE IPOIECCOB OKPYXKAIOIIET0 MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpETUYECKUE 3HAHUS N0 (PU3HMKE B TIOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MACHOCTH TIPU  OOpallleHHH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHS 3JI0POBbsI M COOJIOICHUS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPYKAIOIICH cpelie

11.19

PaGorate B rpymme C BBIOJHEHHWEM pPa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PALMOHAIBLHO PACHpPEeNsaTh 00sI3aHHOCTH U
IUTAHUPOBATh JESATENILHOCTh B HECTaHJAPTHBIX CHUTYaIlUAX, aJeKBAaTHO
OLIEHMBATh BKJaJ KaXJOr0 U3 YYACTHUKOB TpPYHIbl B pEUIEHUE
paccMaTpuBaeMoi mpoOiIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox nmpoBepsiemoro

pasaejia 3JEMECHTA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOABI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o npupozae. Haydnele meTonbl
IIO3HAHUS OKpyXKaromero Mupa. Pons skcriepumenta
U TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIepUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rUecKux SIBJIEHUU u
npoueccoB. Hayunble rumnortessl. @dusnyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢usznyeckux 3akoHOB. IIpUHIUMII COOTBETCTBHUS.
Ponp u wMecto ¢usuku B popMHpOBaHHH
COBPEMEHHOM  HAyyHOM  KapTUHBI MHUpa, B
MPAKTHYECKOHN AESITEeIbHOCTH JII0IeH

MEXAHUKA

#H#Part#H#KUHEMATHUKA

2.1.1

Mexannueckoe NBIDKEHHUE. OTHOCHUTENBHOCTD
MexaHuyeckoro aBmwxkeHusa. Cucrema oTcdéra.
Tpaektopus

2.1.2

[lepememnienne, CKOpocTb (CpeAHssI CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMBbI KOOPAMHAT.
Clio)xeHue nepeMeIeHU U CII0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEeHHe. ['pa@uku  3aBUCHUMOCTH  KOOPJMHAT,
CKOPOCTH, YCKOpPEHHUS, MyTH U IepeMelIeHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

2.14

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
maJcHus

2.1.5

KpuonuueitHoe JIBIDKCHHE. PaBHOMepHOE
JBU)KEHUE MaTE€pUAIIbHOW TOUYKU IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHEWHAsA CKOpOCTh. llepuon u
yacrora. LleHTpocTpeMuTensHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMLAOMETDP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIE€pCAavIn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoct. MccnenoBaHue COOTHOLIEHHUS MEXIY




MyTSIMH, MPOMICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEXKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBM)XKCHUU C Ha4YaJbHOU
CKOPOCTBIO, PaBHOW HYyJO. M3ydeHue IBHKEHUA
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OPOIIEHHOTO TOPU30HTAIBLHO

2.2

###Par#H# JUHAMUKA

2.2.1

[Ipuanun  otHocurensHOocTH ['aymmnes. IlepBbiid
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cuil

223

Bropoii 3akoH HproTOHa 1511 MaTepuanbHOM TOUKHU B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 171 MaTepuaibHBIX TOUEK

224

3akoH BceMHUpHOTO TsroTeHus. Cuia TKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHHS
CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent
Tperust. Cuina COnpOTUBIICHUS MPU JIBMKEHUH Tera
B )KMJIKOCTHU WJIU raze

2.2.7

[TocTymarenpHOe W BpalIaTSIIBHOE  JIBHIYKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMeHT cujabl OTHOCHUTEIIBHO OCH  BpalleHHs.
[1neyo cuibl. YcnoBusi paBHOBECHUS TBEPAOTO TEJa B
15(0(0)

229

Texandeckue YCTpOﬁCTBaI MNOAUIMITHUKH, IBHXCHHEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. V3ydeHuwe  JIBUKEHHS
Opycka MO HAKJIOHHOM IUIOCKOCTH MOJ JeiCTBHEM
HECKOJIbKUX cuil. MccnenoBaHue 3aBUCHMOCTH CHIT
VIPYrOCTH, BO3HUKAOIUX B JaehopMUpyeMoit
NpYXHHE W PE3MHOBOM 00pasiie, OT BEJIUYUHBI UX
nepopmanuu. VccnenoBaHue yCIOBH paBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BPAILECHHS

2.3

##H##Par#H##3AKOHDBI COXPAHEHNM B MEXAHUKE

23.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI U UBMCHCHUC
HUMITYJIbCa TCJla

232

3akoH coxpaHeHus nMmiyiasca B MCO. PeaktuBHOE
JBUKEHHE

233

PaGora cunel




234

MouHoCcTE CHIIBI

235

Kunernyeckass »5sHeprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOW SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas >HEprus
yIpyro nepOpMUPOBAHHOI MIPYXHUHBI.
[NoTenumansHas YHEPTUs Tesa BOIM3HM MOBEPXHOCTH
3eMiu

2.3.7

[loTennmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLMAJIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbI Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOH SHEePruu

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4ecKkue  yCTpOMCTBA:  JBWIXKEHUE  PAKeT,
BOJIOMET, KOTIEp, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue paboTsl. M3yueHne cBA3u ckopocTeit
TeJI Mpu Heynpyrom ynape. MccnenoBanue cBs3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHUYECKOU
SHEpPruu Tena

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
##H#Part##H#OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUN

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBUKEHHE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOCHCTBUS
YaCTHI BEIL[ECTBA
Mopenu cTpoeHus Tra3oB, XUIAKOCTEH M TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BEIleCTBA HAa OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYIL. KonnuecTtBo BEILIECTBA.

o [MocTosiaras ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Mopenbs uaeanbHoro raza. OCHOBHOE YypaBHEHUE

3.1.5 MOJIEKYJSIPHO-KUHETUUECKOM TEOpUU HACAITBHOTO
rasa
AOcomoTHas TeMmrepaTypa Kak Mepa cpeaHei

3.1.6 KUHETUYECKONM DJHEPrMU  TEIUIOBOTO  JIBUIKEHUS
yacTtul rasza. [llkana remneparyp KenbBuna

317 VYpaBuenune Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 l"azoBble 3akoHbI. M30mpo1iecchl B HACAIBHOM Tas3e ¢

IMNOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




u30Xxo0pa, u3obapa

3.1.9

TexHu4YecKre yCTPOUCTBA: TEPMOMETP, OApOMETp

3.1.10

[IpakTuueckue paboTsl. MI3MepeHre Macchl BO3ayXa
B KJIacCHOM KOMHarte. MccienoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamudeckas cucrema. Buyrpennss
SHEPrusi TEPMOJUHAMMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

322

KonnuectBo Temmotsl u  pabota. BHyTpeHHss
SHEPIus OJHOATOMHOIO MJEAIBLHOIO Ia3a

323

Buant TeIJIoTepeIauHn: TETJIOMPOBOJHOCTb,
KOHBEKIIUS, W3IydeHue. TermnoéMKOCTh,  Tena.
ViaenrHasg  TemIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBblii  3akoH TepmoanHaMHKH. [IpumMeHeHne
IIEPBOTO 3aKOHA TEPMOAMHAMUKHM K H30IIPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.25

TenmoBnie MAaIIIUHEL. [TpunIUTIBEI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddumueHnT moae3Horo
nevictus (nanee — KII/]) termoBoi#t mamunbl. [{uki
Kapno u ero KIIJ]

3.2.6

Bropoii 3akon TepmomuHamuku. HeoOpaTuMocTh
IpOLECCOB B Mpupoje. TerioBble JBUTATEIH.
DKoJorudeckue npoOiaeMbl TEIIOIHEPreTUKH

3.2.7

TexHuyeckue ycTpOMNCTBA: IBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3MmepeHue ynenbHOU
TEILUIOEMKOCTH

33

##HPar#H##AI' PEI'ATHBIE COCTOSHNMA BEILIECBA. ®A30BLIE

INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHaeHcauus. Vcmapenue u
KUMIEHUEe. YJeNnbHas TeroTa mMapooOpa3oBaHMUs.
3aBUCHUMOCTh TEeMIEPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOcComoTHas ¥ OTHOCUTENNbHAS BIaXKHOCTh BO3IyXa.
Hacsiennsiit nap

3.33

Teépnoe Tteno. Kpucramnuueckue u amopdHbie
Tena. AHM30TPONUS CBOMCTB KpucCTayioB. JKuakue
Kpuctaiibl. CoBpEMEHHbBIE MaTEpHAIIbI




IInaBnaenue u KpucTaljin3alus. VaenpHas TemioTa

334
iassieHus. Cyonumanus
3.3.5 YpaBHEHHE TEIIOBOTO OanaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUU TOJIYUYCHUS
o COBPEMCHHBIX  MarepuagoB, B TOM  YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue pabotel. l3mMepeHue BiaxHOCTU
o BO3JIyXa
4 DJIEKTPOJMHAMUKA
###Par### I JIEKTPOCTATUKA
411 OnekTpuzanus Tel. OneKkTpudeckuid 3apsa.  [[Ba
o BH/IA DJIEKTPUIECKUX 3aPSIIOB
4.1.2 [IpoBOHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
4.14 Bzaumonericteue 3apsiaoB. 3akoH Kynona
DIeKTpruyecKoe ToJIe. HanpsxénnocTts
4.1.5 AJIEKTPUYECKOTO TmoJsA. [IpuHumm cynepno3uiuu.
JIuHnK HanpsYKEHHOCTH SJIEKTPUUYECKOTO MO
416 Pabora cui ANEKTPOCTATUYECKOTO TOJIAL.
o [MoTennman. Pa3HOCTh OTEHIMAIOB
4.1 [IpoBOAHMKM ¥  JOUAJIEKTPUKM B  TMOCTOSSHHOM
4.1.7 3JIEKTPUYECKOM ToJie. JusnekTpudeckast
IIPOHUIIAEMOCTD
OnekTpoéMKocTh. KoHaeHcatop. DJIeKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCAaTOpa. JHEpPrus 3apsyKEHHOrO
KOHJIEHCaTopa
Texnuueckue yCTpOICTBA: 3JIEKTPOCKOII,
419 3IEKTPOMETP, 3JIEKTpOCTaTHYECKast 3allnTa,
o 3a3eMJICHHE  OJJIEKTpOnpuOOpoB,  KOHJAEHCATOP,
KCEpPOKC, CTPYHHBIN IPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
o JIIEKTPOEMKOCTH KOHIEHCATOpa
###HPar###ITOCTOSTHHBIN DJIEKTPUYECKHIM TOK. TOKU B PASJIMYHBIX
CPEIAX
VYcenosus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 3IEKTpUUECKOTo Toka. Mctounuku Toka. Cuia Toka.
4.2 [TocTostHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMma ass ygacTka L€y
473 DIIEKTpUYECKOe COIIPOTUBJIICHHUE. VYaensHoE

COIIPOTHUBJICHUC BCIICCTBA




4.2.4

HOCH@I[OB&TGHBHOG, mapaijiejibHOC, CMCIIAHHOC
COCANMHCHUC ITPOBOAHUKORB

4.2.5

Pabora snexrpuueckoro Toka. 3akoH JIxoymas —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoBwKymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOH)
anekTpudeckoit renu. KopoTkoe 3amMpIkaHue

4.2.8

DONEeKTpOHHAas MPOBOJUMOCTb TBEPIABIX METAIIOB.
3aBUCHUMOCTb  CONPOTUBIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MonympoBoaauku. CoOCTBEHHass W TpPUMECHAs
MPOBOJIUMOCTh TIOJIYIPOBOIHUKOB. (CBOWCTBA p-n
nepexona. [loympoBoTHUKOBBIE TPHOOPHI

4.2.11

DIIEeKTpUYECKUN TOK B JJIEKTPOIUTAX.
DJIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIeKTpUYeCKUil TOK B razax. CaMOCTOATENIbHBIN U
HECAMOCTOSITENIbHBIA ~ pa3psif. PasziuuHble THUIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoicTBa: aMIIEpMETpP, BOJBTMETD,
peocTar, UCTOYHUKU TOKA, dJIEKTPOHArpeBaTeIbHbIe
npuOopHI, AJIEKTPOOCBETUTEIbHbIE puOopHI,
TEPMOMETP COINPOTUBJICHUS, BaKyyMHBIH JHO[,
TEPMUCTOPBI u dboTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[TpakTuueckue paboThl. M3yueHue cMemaHHOTO
COEJIMHEHUS PE3UCTOPOB.

U3smepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO COTNPOTUBIICHUSI. Habmronenue
ANEKTPOJIN3a

11 KIJACC

Kon
pa3jiena

4

Koanposepsiemoro

3JEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

##H#PartH#H#MAI HUTHOE I10JIE. OJIEKTPOMATI'HUTHASA MHAY KW A




IlocTosHHbBIE MAarHuThl. B3aumoeiictsue

4.3.1
MOCTOSTHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHUTHOW MHIYKIUH.
432 [IpuHnun cynepno3unuu. JIMHUM  MarHUTHOMN
e MHAyKuuu. KapTuHa TuHHI MarHUTHOM MHAYKLIIUA
MOJIsl TOCTOSIHHBIX MAarHUTOB
MarauTtHO€E 1oJie MPOBOJHUKA C TOKOM. Kapruna
JUHUWA TOJs JJIUHHOTO TMPSMOrO IMPOBOJHUKA M
433 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHMKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cunia AMmriepa, e€ MOIyJb M HAaIIPaBJICHHE
Cuna JlopeHua, e€ Moaylb U HampabiCHHE.
4.3.5 JIBi>KeHME 3apsHKEHHON YacTHUIlbI B OJHOPOIHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia
4.3.6 SIBIIeHNE ANEKTPOMArHUTHOW HHAYKITUN
4.3.7 [ToTox BEeKTOpa MarHUTHOM MHAYKIIUN
438 OJIC wHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
o naaykinu Papanes
Buxpeoe anexkrpuueckoe nose. 3JC uHAYKIIMU B
4.3.9 IIPOBOJHUKE, JABIKYIIEMCS IIOCTYIATEIIbHO B
OJIHOPOJHOM MarHWTHOM I0JIe
4.3.10 ITpaBuio Jlenna
4311 NunyktuBHOCTH. SABNeHne camounaykiuu. JC
o CaMOMHIYKIIMH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM
4.3.13 DJIEKTPOMArHuTHOE I0Jie
Texnuyeckue ycTpoicTBa: MOCTOSHHbIE MarHUTHI,
4.3.14 3JIEKTPOMArHUThI, 3JEKTPOABUIATEb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paboTbl. M3ydeHHe MarHUTHOTO
MOJIS KaTyIIKH ¢ TokoM. MccnenoBanue neicTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  ABIEHUS  DJIEKTPOMArHUTHOM
UHAYKIAN
5 KOJIEBAHUA 1 BOJIHBI
#H#HPart#HHMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBoOogHBIE KONIEOaHUSI.
5.1 5.1.1 I'apmonnueckue xonebanus. Ilepuon, wacrora,
amMIuuTyaa u ¢asza xonedaHuit
5.1.2 [IpyxuHHbBIM MasgTHUK. MaTeMaTHYECKUN MAasiTHUK




YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen  IUHAMUYECKOE  OMHUCAHUE
K0JIe0aTEIILHOTO JIBHKCHUS

[IpeBpamienue 5SHeprud INpU  TapMOHUYECKUX
koneOaHusx. CBs3p  aMIUIMTYAbl  KoJIeOaHM
UCXOJHOW BEJIMUYMHBI C aMIUIUTyJaMu KoyieOaHMi
€€ CKOPOCTH U YCKOPEHU

Konebarenbublit KOHTYP. CBobomaHbIC
JNIEKTPOMArHUTHBIE KOJIEOaHHWS B  HJICATHHOM
KOJIe0aTeTbHOM  KOHTYpe. AHAIOTHUS — MEXIy
MEXaHHYECKUMH " AIIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna TomcoHa

3akoH COXpaHCHUA OHEPTUH B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

BriyX1cHHBIE MEXaHUYECKHUE KoJe0aHusl.
Pe3onanc. Pe3onaHcHas kpuBas. BbIHyXIEeHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

[IepemenHsbIl TOK. CHHYCOUMAAIBHBIN ITIEPEMEHHBIN
TOK.

MOUHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmatop. IIpousBoacTBo, mepegada u
notpedieHue ANEKTPUYECKOM SHEPTHUM.
OKOJIOTUYECKHE  PUCKU  TPU  IPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHU. Kynberypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3ZHU

5.1.11

Texnuueckue YCTPOMCTBA: cericmorpad,
ANEKTPUYECKHI 3BOHOK, IMHUH 3JIEKTpoIepe1ad

5.1.12

[IpakTuueckue paboTHLI. UccnenoBanue
3aBUCHUMOCTH NIEpHO01a MajbIX KoJIeOaHuii rpy3a Ha
HUTH OT JJAUHBI HUTH W MacChl Tpy3a.
HccnenoBanue mnepeMeHHOTO TOKa B LENU U3
MOCIIEZIOBATEIbHO COSAMHEHHBIX KOHJIEHCATOPa,
KaTyLIKH U PE3UCTOpa

5.2

##H#HPartHHMEXAHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS
501 pacrpoCcTpaHeHHUs. ITepuon. CkopocTb
pacrpocTpaHeHHs ¥ AJIUHA BOJIHBL. [lonepednslie u
IPOJOJIbHBIE BOJIHBI
59 ###Par###  Uutepdepenuus u  audpaxuus

MECXaHUYCCKHUX BOJIH




523

3Byk. Ckopoctb 3ByKa. I’ poMKocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS H3JIy4€HUS
NIEKTPOMATrHUTHBIX BOJIH. B3auMHasg opueHTanus
BEKTOpOB E, B 1 v B 3JI€KTPOMarHuTHOW BOJIHE B
BAKyyMe

5.25

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)KE€HUE,
IIPEJIOMJIEHUE, HOJIsIpU3aLus, TQpakius,
uHTeppepenms. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikama >1€KTpOMAarHUTHBIX BOJH. lIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaaruoCBA3N n TCIICBUACHUS.
PaI[I/IOHOKaHI/ISI . 3J'I€KTpOMaFHI/ITHO€ 3arpsi3HCHUC

OKpYKalolleu cpeibl

5.2.8

TexHnueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YyIbTPa3ByKOBasi JMATHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, pPaJIuONpPUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

#H##Part##OIITUKA

5.3.1

[IpsamosnMHEeiHOE  pacnpoCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

532

OtpaxkeHne cBeTa. 3aKOHbl OTPaXEHUsI CBETA.
[TocTpoenne n3o0pakeHUH B TIIOCKOM 3€pKajie

5.33

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPECJIOMIICHUA CBETA.
AOCOIIOTHEIN MTOKA3aTelb IIPCIOMIICHUA

534

[lonnoe BHyTpeHHee oTpaxkenue. [IpenenbHbli
YrOJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcus cBeta. C0OXKHBIN cocTaB 6€J10TO CBETA.

IIBet

5.3.6

Coluparonue W pacceMBarolde JIMH3bL. TOHKas
nuH3a. DOKyCHOE pacCTOSHUE U ONTHYECKas CUjia
TOHKOW JuH3BL. IlocTpoeHne wu300pakeHH B
coOuparomux U paccenBaromux jguHzax. opmyna
TOHKOM JIMH3BL. Y BEIIMUEHHE, JaBaeMO€ JTUH30M

5.3.7

Hpez[em,l IMPUMECHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus cBera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOTI0ICHUS MaKCUMYyMOB U
MUHHUMYMOB B HHTE€PQEPEHIIMOHHON KapTHHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB




HMudpakmus ceera. [ludpakinuonHas pemeéTka.
53.9 YcnoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB TIPH
e HaJCHAH  MOHOXPOMAaTHYECKOr0  CBeTa  Ha

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Honsipuzanus cera

Texanueckue yCTpOMCTBA: OYKH, Iynma,
5311 ¢doroanmapar, IIPOEKIIMOHHBIN amnrapar,

MHUKPOCKOII, ~TEJIECKOIl, BOJIOKOHHAsl ONTHKA,
T(pakMOHHAs PEIIETKA, TTOJISIPOUT

[IpakTnueckue paboTsl. M3mepeHue mnokazarens
5312 IPETOMIICHHUS. Uccnenosanue CBOIICTB
e n300pakeHuii B jauH3ax. HaGroneHue ITucrepcun

CB€Ta

3JIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panune MIPUMEHUMOCTH KIJIACCUYECKON
6.1 MexaHukd. [locTynaTsl TeOpUHM OTHOCUTEIIBHOCTH:
' MHBApHUAHTHOCTh MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
' 3amenyieHne BpeMEHH M COKPAIEHUE JUTUHBI

6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBA3pb MacChl € DJHEPrued MW  UMIIYJIbCOM
6.4 CBOOOJTHOM YaCTHIIBI. DHEPTUsl MOKOS CBOOOIHOM
YACTHIBI

KBAHTOBAS ®U3NKA

7.1

##H#PartH#H#JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Dopmyna I[lmanka CcBs3M SHEpPruu
7.1.1 GboTOHA € €ro YacToTOW. DHEPrusi W HMITYJIbC
dboToHa

OtkpsiTue U uccnenoBanue Gporodddexra. ONbITHI
A.I'. CroneroBa. 3akonsl poTodddekra

VYpaBHenne OiHmTediHa a8 poTodddexTa.
«Kpacnas rpanuma» porosddekra

7.1.4 HaBnenue cBera. Onbitel I1.H. JIeOenena

7.1.5 XUMHYECKOe JeHCTBHUE CBETA

Texnuueckue yCTpOICTBa: (OTO3IEMEHT,
¢doToaTuuK, CONHEUHas OaTtapes, CBETOAUO

7.2

CTPOEHHME ATOMA

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHMs aToma. [limanerapnas
MOJIENIb aTOMa




7.2.2

[Toctynatel bopa. M3myuenue u morsomieHue
¢$oTOHOB TpU TEepexoje aToMa C OAHOTO YPOBHS
3HEpruM Ha JApyroil. Buabl cnextpoB. Croekrp
YPOBHEW 3HEPIrUH aTOMa BOAOpOJA

7.2.3

BonHoBeie cBoiicTBa yactull. Bomubel ne bpoiis.
KopmyckynsipHo-BostHOBON yanusm. Judpaxmms
NIEKTPOHOB HA KpHUCTAIIaX

7.2.4

CronraHHoe nu BBIHYXXJICHHOC H3JTYyYCHHC.
YCTpoHCTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHn4ecKre yCTpOMCTBA: CIIEKTPAJIBHBIN aHAIN3
(CIeKTpOCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoabl HaOJIFOIEHUS Hu perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paanoaktTuBHOCTH. OmbITEI Pesepdopaa
M0  ONpPEACNICHUI0 COCTaBa  PAJUOAKTHBHOTO
n3nydenusi. CpoiictBa anbda-, Oera-, ramma-
U3JIydeHHs. BisHue painoakTUBHOCTH Ha )KUBBIE
OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHA U HeWrpoHa. HykionHas
Monenb siapa I'eiizenOepra — HMBaneHko. 3apsn
saapa. MaccoBoe uucio sapa. M3oTomsl

7.3.4

Anba-pacnaz. DNEKTPOHHBIA W TO3WTPOHHBIN
OeTa-pacrmia. ["'amma-uznydenue. 3akoH
paZioaKkTUBHOTO pacraja

7.3.5

DHeprus CBS3M HYKJIOHOB B sijipe. SlaepHbIe CHIIBL.
Hedekt macchl spa

7.3.6

SnepHbie peakiuu. Jlenenue u CMHTE3 SAep

7.3.7

SAnepusiii  peaktop. TepMosimepHBIf  CHHTE3.
[IpoGaembl U MEPCIEKTUBLI SAIEPHON YHEPTETHKH.
DKOJOTUYECKHE aCTIEKTHI SIIEPHON SHEPTETHKU

7.3.8

:‘)J'IeMeHTapHBIC HYaCTHUIIbI. OTKpBITI/Ie IMO3UTPOHA.
CDYH)IaMeHTaHLHLIe B3aUMOJEUCTBUS

7.3.9

TexHudyeckue yCTpoOHCTBa: JO3UMETp, Kamepa
Bunbcona, snepHbii peakTop, aroMHas bom0a

7.3.10

[Ipaktnyeckue pabotel. HMccnenoBaHue TpPEKoB
yacTul] (10 roToBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmHoro Heba. Co3Be3musi, sipKkue 3BE3DI,




IIJIaHCThI, UX BUAUMOC IBUXKCHHUC

8.2

Conneunas cucrtema. [lmaHeTbl 3eMHOIM TpyNIBL.
[InaneThl-ruranThl ¥ UX CHYTHUKH, KAapJIUKOBBHIC
mwia"eTsl. Masble Tesa COITHEYHON CUCTEMBI

8.3

Comnnme, ¢orochepa u armochepa. CosrHeqHAs
AKTUBHOCTbH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHMOCTb, panuyc, TEeMIIeparypa, ux
B3aMMOCBsI3b. JlMarpaMMa «CreKTpaIbHbIN KIIAacc —
CBETHUMOCTB). 3BE3 b1 IJIaBHOM
MOCJIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3N TJIaBHOM
IIOCJIEI0BATEIILHOCTH

8.6

H##H#Par###BryTpeHHee CTPOEHHUE 3BE3.
CoOBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBoarory CoJIHITA M 3BE3]1. DTAaIlbl )KU3HU 3BE3]T

8.7

Mneunsiid [lyre — Hama [Manaktuka. CrnimpanpHas
cTpykTypa ["anaktuku, pacnpeneneHue 3BE3, raza
n neui. Ilomoxenme m  aBmwxkenue CoiHIA B
["amaktuke. [1nockas u cepruyeckas moaCUCTEMbI
lNanaktuku

8.8

Tunsl ramakTuk. PanuoranakTMKu W KBas3apbl.
YEpHbIe OIPHI B SAPAX raJakTUK

8.9

Bcenennasa. Pacmupenue Bceenennoil.  3akoH
Xab0usa. Pa3zberanne ranaktuk. Bo3pact u paanyc
Bcenennoii, teopus bonbmoro B3peiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie POOIEMBI
aCTPOHOMHUHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbI CpeHero o01Iero
o0pa3zoBaHus

ChopMHpOBAaHHOCT, YMEHHUH pacro3HaBaTh (PU3WYECKUE SBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenne  ocHoOBomoJararOImMMH  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAHHOCT, yMEHHI MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHHUKH, MOJIEKYJISIPHOM buznku U TEPMOJUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (M3MKHM A aHAIM3a U OOBSICHEHHUS
SBJIGHUN MHKPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCJIOBUS
(rpanuIpl, 006JaCTH) NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOmMi XapakTep (hyHIaMEHTaIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTb
UCIOJb30BAHUS YACTHBIX 3aKOHOB; AaHAJIM3UPOBaTh (PU3NUECKUE
IIPOLIECCHI,  WCHOJBb3ysd  OCHOBHBIC  IIOJIOXKEHMS, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yMEHHUSI pa3IdyaTh YCIOBUS NPUMEHHMOCTH

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

ChopmupoBaHHOCTh yMEHHUSI pelIaTh pacuy€THBIE 3aJaud C SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOU (hM3UYECKOM MOJENbI0: HA OCHOBAHHUHU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3324, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH
U T[OCTynatbl  (pU3MYECKHX  TEeOpUd  MPH  HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB pEIIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHMU HMEIOIIMXCA JAaHHBIX, AaHAU3UPOBATh PpPE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUuss C Y4ETOM  MOJY4EHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aJga4du, Tpe6y}oume IMPUMCHCHUA 3HaHUM M3
pPa3HbIX pPa3ZCiIOB HIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKXKC HHTCrpalun
3HAaHUN U3 Apyrux MnpeaMeToB CCTCCTBCHHOHAYYHOT'O  IUKIJIA:
BBICTpAauBATh JIOTHYCCKYIO MCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/IG SABJICHHUA




Bnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHUS,
UCTOJBb3yeMbIMU B (DM3MKE: MPOBOIUTH TMpPSMBIE M KOCBEHHBIE
U3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
MU3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIECOBAHNE 3aBUCHMOCTEH (U3NIECKUX
BEIMYMH C UCIOJb30BAaHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
HIOJTy9€HHBIC PE3YJIbTAaThl, UCHOJb3Yysd (PU3UUYECKUE TEOPUH, 3aKOHBI U
HOHATHSA, M JIeNaTh BBIBOJBI; COONIOAATh IpaBuia 0e30MacHOr0 Tpyaa
MIpH TIPOBEJCHUHU MCCICIOBAHUN B PaMKax Y4eOHOTO HKCIIEpPUMEHTa U
y4eOHO-UCCIEeIOBAaTEIbCKON  AEATETBHOCTH € HCIIOJIb30BAHUEM
OUQPOBBIX ~ W3MEPHUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

000pyI0BaHUS

ChopMHpOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH HM  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM JIEATETLHOCTH YEIOBEKa,
CBSI3aHHOW € (PU3WYECKUMH TIPOIIECCAMH, C TIO3UITUN SKOJOTHUYECKOU
0€30MacHOCTH; MPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pPasyMHOM  HCIIOJb30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW IS JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOro 00IIecTsa

OBnageHue pa3IMYHBIMU  criocobamu  paboTel ¢ MHpOpManuen
(U3NYECKOTO  COJNEp)KaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WHPOPMAIIMOHHBIX TEXHOJOTHI;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIn3a U OLICHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTH ~ YMEHHIl  NPUMEHSATH  OCHOBOIOJAraolne
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBl JJIs aHajiu3a Hu
00BsICHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOAALIMX Ha 3BE3NAX, B
3BE3HBIX CHCTEMax, B MEXKIaJllaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
1O ®U3UKE

Kona
Kona
pasaeaa/t

€MbI

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA
3JIEMECHTA

1 MEXAHUKA

1.1 KMHEMATHUKA

111 MexaHu4deckoe JBHXKXCHUC. OTHOCUTEITEHOCTD

MEXaHHUYCCKOT'O JIBUKCHNA. Cucrema otcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

HepeMenIeHIIe:
Ar=7(ty)—7(ty) =1, -1y =
= (Av, Ay, Az),

1.1.2

MYTb.

CrnoxeHIle HEPE:MEII[EHIITIZ

Ay =+,

CkopocTh MaTepuagbHOM TOUKHU:

_ A7
L= —
At

—7=(1,0,.0.),

Ar—={

Ax ,
1.1.3 v o=— =X,. aHaJIOTIYHO v, =y, U.= I/
At o :

CroxeHHe CKOpocTell: o, =5, + 0, -

Brruncienue NEpCMCIICHUA U ITYyTHU MaTCpHaHBHOﬁ TOYKH

pY IPSIMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X MO TpauKy




3aBUCHUMOCTH Vx(t)

1.14

5 _ AD N
VckopeHHe MaTepHalnbHON ToUKIL: d = —| =0, =
AL i
Ao L,
a =—2 =(uv,),". aHanmorm4HoO a, = (v, |’, a.=(v.
At Ar—0 ‘

PaBHOMEpPHOE TPAMONIMHENHOE IBUKECHHUE:

x(t) = xg + Voxt

Ve (t) — vgx = const

1.1.6

PaBHOYCKOpEHHOE MPSIMOTMHENHOE JTBUKEHUE:

x(t)=x,+ U, r+—H‘*'r
- ‘0 0x "

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

-

U;.T - L’f‘r = zﬂx ['1-2 _Il]

L4
HPII ABILKESHINI B OJTHOM HAIIPABIISHII IIVIE S = 1

1.1.7

CBoOoHOE majieHne. Y CKOpeHne cBOOOTHOTO MaICHHS.

Vi v

o Xo {-

JIBukeHue Tena, OpOIIeHHOTO MO/ YTIIOM 0. K TOPU30HTY:




[.‘r{f} =X, +U,f=x +tU,cosa-f

vit)=uv,, +gt=v,sina— g

{U;- (t)=v, =v,cosa

KpuBonuHueiitHoe nBrxkeHue. [[BrkeHne MaTepraibHON
TOYKH MO OKPYKHOCTH.
YrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

[Ipy paBHOMEPHOM JIBUKEHHH TOYKH IO OKPYKHOCTH

=—=2
w T v

27o
. LleHTpOCTpeMHUTETHPHOE YCKOPCHHUE TOYUKH:

ye = 5 = w?R

. [loniHO€ yCKOpeHHe MaTepruanibHOU TOYKHU

TBépnoe teno. [locrynarenbHoe U BpaliaTeabHOE

1.1.9
JIBU>KEHUE TBEPAOTO Tena
1.2 JMHAMUKA
121 Hueprmansuble  cucteMbl  oTcuéra. llepBbiii  3akoH
o Hrrotona. [TpuHnun otHocuTenbHOCTH [ anumest
Macca tena. IInmoTHOCTE BelecTsa:
m
1.2.2 p= v

1.2.3

Cuna. [IpuHIMD CyneprO3ULINN CUIL:

>

FpaBHo,qeﬁCTB =F + F+..




1.2.4

Bropoii 3akon Hetotona: 1uist MmarepuaibHoil Touku B 1ICO

>
>

F1 = ma1
Ap = FAt

F = const

1.2.5

-_———

‘Fii ‘E:El

Tperuit 3akoH Hpr0TOHA [1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fy

1.2.6

3aKoH BCEMUPHOI'O TATOTCHUA: CUJIbI MPUTSKCHUSA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mim;

F=G—3

Cuna tsoxectu. LleHTp TsbkecTu Tena. 3aBUCUMOCTh CHUIIBI
TSDKECTH OT BBICOTBI h HaJ MOBEPXHOCTHIO IUIAHETHI
panuycom RO:

GMm

9= Ry + h)?

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:

1.2.8

Cuna tpenusi. Cyxoe TpeHHe.
Cuia TpeHUsl CKOJIbKEHUS:
Fp = uN

Cuna TPCHUS IIOKOA:

Ep, < uN




Kosdduunent rperns

[aBiienue:
Fy
1.2. =—
9 P=
1.3 CTATUKA
.
F
MoOMEHT CHJIbI OTHOCHTEIIEHO OCH BPAILICHHUS:
1.3.1
M| = F1, rae 1 — muie4o cuusl
F
OTHOCUTEIIBHO  OCH, mpoxojsmed dyepe3 Touky O
MEPIEHIUKYIISIPHO PUCYHKY
IlenTp macc tena. LleHTp Macc cucteMbl MaTepUATIbHBIX
TOYEK:
> myr; + myry+...
TI.I.M. =
my; +my+...
1.3.2
B oznHOpOIHOM MOJIE TSKECTH
(g = const)
LEHTP MaccC TeJIa COBIMAJAET C €r0 UEHTPOM TKECTU
VYcnosus paBaoBecust TBEpaoro tena B UCO:
[M;+M, +...=0
1.3.3 .
|F+F,+...=0
H#HHPar#H#
3akoH [lackans
1.34
JaBnenue B xxuakoctu, nokosmeiics B8 UCO:
H#HHHPar### D =po+ pgh

1.3.5




3akoH ApxuMmena:
FApx = —Fyuirecn
#HHPar###
1.3.6 €CJIM TEJIO U KUIAKOCTh ImokosTes B MCO, To
FApx = ngBblTeCH
VYcmoBue niuaBaHus Tell
3AKOHBI COXPAHEHI B MEXAHUKE
HNMnynsc MmaTepralbHON TOUYKHU:
HHHParHH p = mv
14.1
NmMnynsc cuctemsl Tei:
#HHPar### P =p1+Pat..
14.2
3aKOH U3MEHEHUS U COXPAHEHUSI UMITYJIbCA!
B UCO
Ap = A(pl + p2+- . ) = FlBHe].LIHAt + FZBHeLLIHAt+' "
B UCO , ecniu
HHH#ParHH Ap = A(p1 + pat...) =0
1.4.3 , €CIIU
FlBHeLLIH + FZBHeLLIH +...=0
PeakTtuBHOE ABMKEHHE
F
#H#HPar###
1.4.4 (
Ar X
PaGota cuibl Ha MaoOM MepeMeneHIH:




;1=|}?'|-|,-'l'|.f'|-c05 a=F,-Ax

1.4.5

o F

()]
MouHoCTE CHIIBL:

€CJIM 32 BpeMsi
At

At

pa60Ta CHJIBI U3BMECHACTCA Ha , TO MOIIHOCTH CUJIBI

Ad
P=— =F-vu-coso
ﬁf Ar—

1.4.6

Kunernueckast sHeprusi MaTepruaaibHONW TOUKH:
. mv?:  p?
KWUH — 2 - zm
3aKOH U3MEHEHUSI KHHETUYECKOM SHEPTUU CUCTEMBI

MarepuasibHbIX Touek: B UCO AEkun = Al + A2 + ...

1.4.7

HOTCHLII/IaJ'IBHaﬂ OHEPIHs:

JJI1 TIOTCHUHUAJIbHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTGHLI

ITorenuuanpHas OHCPIusAa MaTepI/IaJIbHOﬁ TOYKH B
OJHOPOJIHOM II0JIC TSXKCCTH:

EHOTeHu = mgh

IloTenumnanbHas OHEPTUA yupyro I[e(bopMI/IpOBaHHOI‘O
TCIa:

kx?
EHOTeHu = T

1.4.8

3aKOH M3MCHCHUS U COXpaHCHHUA MEXaHH4YeCKOM OHCPTUH:




Euex = Exsn ™ Enoresn.
B IICO AE,;ex = Agcex senoresn. cam
B IICO AE,ex =0, eC Agcex menorenn. cax = 0

1.5

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

lapmonnveckne  KoyieOaHWsT ~ MATEPUATBHOH  TOYKH.
Ammmutyna u  ¢asa konebanmit. KuHemarmueckoe
OINMCaHHE:

x(f) = Asin| et +o, ).

v =x/.

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

JlnHamMuyeckoe onucaHue:

ma, = —kx,
= mw?
1.5.1
. OTO 3HAYHT, YTO
E, = —kx.
DHEPreTuYecKoe ONHCaHne (3aKkoH COXpaHEHUS
MEXaHUYECKOM YHEPTHUN):
] ] N .
mus kY omwi . kA4
2 2 2 2
CBs3b aMIUTUTYABl KOJICOAHWW CMEIICHHUS MaTepUaTbHON
TOYKM C AaMIUIUTyJamMH KoJiebaHuii e€ CKOpOCTH U
YCKOPEHHUS:
.
U =04, a__ =04
[Tepuron u yacToTa KoJIeOaHMI:
2m 1
T = —_— =
1.5.2 R

Hepnon MaJIbIX CBO6OI[HI>IX KOJIeOAaHMH MaTeMaTHYSCKOTO

MassTHHKA.




T=2IJI
g

[eprox cBoOOIHBIX KOJEOaHMI TPYKUHHOTO MasiTHUKA!

m
T =21 |—

k

Bemnyxnennsie  xoneGanus. Pesonanc.  Pe3onancHas

1.5.3
KpHUBast
[Tonepeunsie u  mpojmosibHBIe  BOJIHBL.  CKOpPOCTH
pacrpoCTpaHEHHS U IJTUHA BOJIHBI:
1.54 =T = %
WNuTtepdepennus u nudpakiuys BoJIH
1.5.5 3ByK. CKOpOCTbH 3BYyKa
2 MOJIEKVYJISIPHASA ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKVYJISIPHASA ®U3MKA
Mogenu cTpoeHusl Tra3oB, >KUIAKOCTEHM M TBEPABIX TEl.
[Tycth TepMoauHaMudeckasi cucreMa (Teno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYJI. TOT/1a KOJTMYECTBO BEIIECTBA
N m
TN w
2.1.1 7 rre
Ny
— 9uCiI0 ABOTapo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAs Macca BeIecTBa
2.1.2 TennoBoe IBUKEHHE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3anMoelicTBre yacTull BelllecTBa
2.14 Huddyszus. bpoyHoBckoe ABMKEHHE
2.1.5 Monens naeansHoro raza 8 MKT
516 CBsi3b MeXIy JaBJIE€HUEM M CpeIHEeH KUHETUYECKOU

3Hepl"I/IeI71 MOCTYIIATCIILHOTO TCIIJIOBOT'O JABHXKXCHU A




MOJIEKYJ ueaibHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

[

myv

2 M-£ .-

p—lmﬂu —zn
3 3

m———

i | b

rzie m0 — Macca 0JTHON MOJIEKYJIbI,

N
"=y

- KOHIICHTPAIHS MOJICKYII

2.1.7

AbcomotHas Temneparypa: T =t +273K

CBsi3b TeMIlepaTyphl Ta3a CO CpeIHEH KHWHETUYECKOU
SHEpPrue TMOCTYMATEIBHOTO TEIJIOBOTO JBUKEHHUS €ro

MOJIEKYIL:

o |2
b |

£y
I

2.1.9

Vpasuenue p = nkT

2.1.10

Mogenp uieaasHOTO Ta3a B TEPMOIMHAMHUKE:

(Vpaprerme Merreeesa — Kareipora
| BeIpasKeHHE U1 BHYTPEHHEH JHepITHH
VpaBHeHHe MeHeneeBa — KiameiipoHa (mprmer

3aIIICI):

pRT

pP’=%RT=vRT=NkT, p=t

BripakeHile 1A BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza (IIpHIMeHIIMEBIe (JOPMEI 3aIIcH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 L 2

21

2.1.11

3aKkoH I[aJ'ILTOHa JUIL JaBJICHUA CMCCHU PA3pPCIKCHHLBIX I'a30B:




p=pt+p+..

2.1.12

N3omnpornieccrl B pa3peskeHHOM T'a3e ¢ MOCTOSHHBIM YHCIIOM
MoJieKyJl N (C MOCTOSIHHBIM KOJINYECTBOM BELIECTBA V):
u3zorepma (T = const): pV = const ,

u3oxopa (V = const):

p
— = const
T

n3obapa (p = const):

v t
— = cons
T

['padrueckoe npeacraBieHne n3omnporeccos Ha pV-, pT- u
VT- nquarpammax.

OOBEIMHEHHBII Ta30BbIi 3aK0H:

V
p_ = const

JJI1 ITIOCTOSITHHOI'O KOJIMYECTBA BEILICCTBA V.

2.1.13

HaCBIH_[eHHBIe U HCHACBIMICHHBIC IIapbI. KaduecTBenHas
3aBUCHUMOCTDL INIOTHOCTH W JAaBJICHHA HACBIMICHHOI'O IIapa
OT TEMIICpaTyphl, X  HC3aBHUCHUMOCTH oT 00BéMa

HACBbIOICHHOI'O IIapa

2.1.14

Bnaxnocth BO3yXa.
OTHOCHUTENbHAS BIIaXKHOCTb:

¢ = Prapa (T) _ Prapa (T)
Puaceimnapa (T) Praceimnapa (T)

2.1.15

N3menenue arperaTHbIX COCTOSIHUM BeEIlIECTBA: HCIIapCHUC

N KOHACHCAI s, KUIICHUEC XXUJIKOCTHU




H3MeHeHne arperatHbiX COCTOSIHMM BEILECTBA: IUIABJICHUE

2.1.16
U KpUCTaJUIM3aIUs
2.1.17 [IpeoOpaszoBanue sHEPruu B (ha30BBIX MEPEXoaax
2.2 TEPMOJ/IMHAMUKA
2.2.1 TertoBoe paBHOBECHE U TEMIIEpATYpA
222 BnyrpenHss sHeprus
Terutonepenaua kak Ccroco0 W3MEHEHHS BHYTPCHHEH
2.2.3 sHepruu  0e3  comepmieHust  paboThl.  KonBekuws,
TETJIONPOBOTHOCTD, U3TYUCHUE
KonnyuecTBO TEMNOTHI.
VnenbHas TEIOEMKOCTH BEIIECTBA C:
2.2.4 Q = cmAT
VYnenbHas Temnora nmapoodpazoBanus L: Q = Lm.
2.2.5 VnenpHas TemnoTa miaBieHus A: Q = Am.
VY enpHas TemiaoTa Cropanus TomimBa q: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV
2.2.6
Brruucnenue pabotel mo rpaduky mporecca Ha pV-
TuarpaMmme
[lepBbIii 3aKOH TEPMOAMHAMUKU
Q12 =AUz + A1z = (U — Uy) + Ar2
2.2.7
Annabara:
Q12 =0= Ay, = (U; —Up) = AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumblie mporiecchbl
2.2.9 [Ipunuumns! geiictBus Tenaossix Mamud. KITI:




r]_ABaD:HII‘I: *-Harp_|*-xcm| |
QHBI‘P QHEI‘P Harp

2.2.10

MakcumanbHoe 3Hauenue KII1. Hukn Kapho:
Ty — Tiom _1— T,

T,

marp Tm

max N = VMgey, =

2.2.11

YpaBHEHUE TEIUIOBOTO OajlaHca:
Q1 + QZ + Q3+= 0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpu3anusi Tedl W €€ NPOSBICHUA. JJIEKTPHUYECKUI
3apsia. JIBa Buma 3apsana. DJIeMEHTApHBIN AJIEKTPUYECKUN

3apsizl. 3aKOH COXPaHEHHsI SJICKTPUIECKOTO 3apsiaa

3.1.2

Bzaumopericteue 3apsinoB. Toueunslie 3apsabl. 3aKOH
Kynomna:
B OJTHOPOJ/IHOM BEIIIECTBE C JTUAICKTPUUCCKOM

IMPOHUIACMOCTBIO

F:ﬁ'k?l- 1 _|"_?1|'*?J

g’ 4dmes, 1°

3.1.3

:‘)HGKTpI/I‘IeCKOG noie. Ero ﬂeﬁCTBHC Ha OJJICKTPUYCCKHUC

3apsabl

3.14

HaprDKéHHO CTb DJICKTPHUYCCKOI'O ITOJIA:

>

. F

qnpo61—11311?x

ITone ToueuHoro 3apsaa:

q
Er:kr—z




OJIHOPOJHOC II0JIC:

>

E = const.

Kaprunbl nuHUN HAaIPsHKEHHOCTH 3TUX MOJIEN

IloTeHnmaaIbHOCTD QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOCTh NOTEHIMATIOB U HAIPSIKEHUE:
A1z = q(P1 — ¢2) = —qlA¢p = qU.

HOTGHHI/IaHBHaﬂ OHEPIrHd 3apsjga B ODJICKTPOCTATUYCCKOM

I10JIC:
W =q¢

HOTGHHI/IaJ'I QJICKTPOCTATUYCCKOI'O IIOJIA:

p=2
T q

CBs13b HaprDKéHHOCTI/I IMOJIA U Pa3HOCTH MOTCHIUATIOB IJIA

OJHOPOJHOT'O SJICKTPOCTATUYCCKOI'O I10JIA: U=Ed

3.1.6

[TpuHIMI CYTIEPIO3UIINH FIEKTPUUECKUX MOJICH:

- - -

E :E1+E2+...,¢ :d)l +¢2+...

3.1.7

HpOBO,Z[HI/IKI/I B SJICKTPOCTAaTHYCCKOM IIO0JIC.
YcnoBue PaBHOBECHS 3apAa0B: BHYTPH IIPOBOJHUKA
E+t=0

, BHYTpH M Ha IOBEPXHOCTH MPOBOJHHUKA (p = const

3.1.8

I[I/IBJ'ICKTpI/IKI/I B QJICKTPOCTATUICCKOM IIOJIC.

I[I/IBHGKTpI/I‘IeCKaH NMPOHHULIAEMOCTD BCIICCTBA €

3.1.9

KOHJIGHC&TOP. 9J'ICKTpOéMKOCTL KOHACHCaTOopa:

q
C==
U




DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

£€pS

= P :‘ECO

Hapaﬂneanoe COCIMHCHNEC KOHACHCATOPOB!:

q :ql+q2+...,U1 = Uz :""Cl'[apa.m] _Cl +C2+

IlocnegoBaTenpbHOE COCIMHECHNE KOHACHCATOPOB:

3.1.10
U=U +U P L S
1 2...,q1 qz ...,CHOCJI Cl CZ
DHeprus 3apsHKEHHOTO KOHJIEHCATOpA:
U CU? 2
3.1.11
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cwnna Toka:
=29
3.2.1 Ay 0
ITocTosuabIl TOK: I = const
Jns nocrossHHOrO TOKA q = It
300 VYcnoBus cylecTBOBaHUS AMEKTPUUECKOTO TOKA.
o Hanpsixenune U u 9JIC E
3akoH OMa Juisl y4acTKa LeMu:
U
I =—
3.2.3 R
304 DIEeKTpUYECKOe CONIPOTHUBIICHHUE. 3aBUCUMOCTD

COIIPOTHUBJICHUA OJHOPOJHOTO IMIPOBOAHHKA OT €ro JJIMHBI U




cedcHHSs. Y IelIbHOE COITPOTUBJICHUEC BCUICCTBA.

l
R:pg

3.25

Ucrounuku Toka. 9JIC uctounnka Toka:

ACTOpOHHI/IXCI/IJI

E =
q

BHyTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMa 1t OJTHOM (3aMKHYTOM) SJIEKTPUIECKOH IeTH:

E =1IR + Ir, oTkyzna

E.r

3.2.7

HapaHHeJ'IBHOG COCOAUMHCHUC IIPOBOJHUKOB!
I=I1+12+..,U1l=02=...,

1 1 4 1
Rnapann Rl RZ

HOCHGHOB&TGHBHOG COCAUHCHHNEC ITPOBOJHUKOB!
U=U1+02+..,11=12=.,
RHOCJ'I = Rl + R2+




3.2.8

Pabora snexrpuueckoro Toka: A = IUt.
3akon JIxoyns — Jlenna:
Q = I?Rt

Ha pesucrope
U2
R:Q=A =12Rt=1Ut=7t
MOIIHOCTB 3JIEKTPUYECKOTO TOKA:
AA _
P=—0 =1IU
Af |50
TennoBast MOIIIHOCTS, BBIACTIAEMAas HA PE3UCTOPE:
2 U -
P=I'R=—2=1IU
3.2.9 R
MonTHOCTE NCTOYHUKA TOKA!
AA
©T. CHI _
R=— =EI
4 Ar—sl]
CBOOOIHBIE  HOCHUTENTH  JJICKTPUYECKUX  3apsaioB B
32.10 MPOBOJHUKAX. MeXaHu3Mbl MNPOBOJUMOCTH  TBEPABIX
o METAJJIOB, PAaCTBOPOB U PACIUIABOB 3JIEKTPOJIMTOB, T'a30B.
[TonynpoBoauuku. [ToaynpoBOJHUKOBBIN U0
3.3 MATHUTHOE I1IOJIE
MexaHnnueckoe B3aMMOJIEHCTBHE MArHUTOB. MarHuTHOE
none. Bekrtop  MarmuTHOM — uMHaykuuu.  IIpuHnun
CYIIEPIIO3UIIMY MAarHUTHBIX MOJIEH:
B = Bl + Bz +...
3.3.1

JInaun UHAYKOUU MArduTHOTO IIOJIA. KapTI/IHa JIMHUHN
WHIAYKIIUU MAarduMTHOTI'O OJIA IIOJIOCOBOI'O )51

HOI[KOBOO6pa3HOFO IIOCTOAHHBIX MarouToOB




OneiT Opcrena. MarHuTHOE MOJ€ MPOBOJHUKA C TOKOM.

KapTI/IHa JIMHAH HHAYKIUW MAr"iuTHOIO0 IOJid JJIMHHOTO

3.3.2
OpsIMOrO  IMPOBOJHMKA M 3aMKHYTOTO  KOJIBLIEBOTO
IPOBOJHMKA, KAaTYILIKH C TOKOM
Cuna Amnepa, e€ HallpaBJIeHUE U BEJINYUHA!
F, = IBlsina
, TJIE 0L — YroJI MEX Ay HalpaBjIeHUEM ITPOBOIHUKA U BEKTOPOM
B
333
B
Cuuta JlopeHna, €€ HanpaBJIeHUE U BEJIMYNHA:
Fnop =l q | vBsina
| gl vBsina
334 rJIe 0. — YroJl MEeXIy BEKTOpaMu
v
JIBm>keHue 3apspKeHHOM YacTHUIBl B OJTHOPOJHOM MAarHMUTHOM
noJie
34 OJIEKTPOMAT'HUTHAA UHAYKIMA
[ToToK BeKTOpa MAarHUTHOM MHIYKIIUU:
® = B,S = BScosa
34.1
34.2 SIBnenue snexkrpomaruuTHOM UHAYKIMKU. D/1C unayknuum
343 3aKOH 2JEKTpOMarHuTHOM nHAyKuun Papanes:




AD

E:—— p— ’
At Af—A) I

2y
/ \4 u’f )
I

OJ1C uHAYKIMHA B IPSIMOM MPOBOJAHUKE UTMHOH 1,

JABMKYHIEMCS CO CKOPOCTBIO

v

(wll
B OJTHOPOJIHOM MarHUTHOM TmoJje B:
| E; |I= Blvcosa

34.4 Blvcosa
, TJIe 0L — YroJI MEXy BEKTopoM B 1 HOpMmasbio
n
K TUIOCKOCTH, B KOTOPOH JIeKaT BEKTOPbI
lnv
; €CIIH
TO
| E; |= Blv
34.5 [IpaBuno Jlenua
NHAyKTUBHOCTE:
)

nm O =LI.




Camounaykuus. C caMOUHIYKITUU:

AT
E. =- EL =—1II'
—

3.4.7

3Hepr1/151 MAar"dvuTHOI'O IT0JIA KaTyHIKHU C TOKOM:

W_L12
L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1

Konebarenbubiit koHTYp. CBOOOAHBIE 3IEKTPOMATrHUTHBIE

KoJieOaHus B UI€aTbHOM KOJIe0aTeTbHOM KOHTYPE:
[ q() =G 5in( ot + )

Ifffﬁl =, = (3 cos( @ + @y ) =1 cos( et + @y
®opmyna Tomcona:

T =2nVLC

, OTKya

CBs3b AMIUIMTYJbl 3apsia KOHACHCATOpa C aMHJIHTy,I[Oﬁ
CHIJIbI TOKa pu CBO6OI[HLIX QJICKTPOMATrHUTHBIX

KOJIcOAHMSX B nACAJIbHOM K0JIe0aTeIbHOM KOHTYpPC:




gm:—

C))

352

3aKOH COXpaHEHUS YHEPrUU B HJICAUTHBHOM KOJeOaTEIbHOM

KOHTYpE:

353

BoiHyXI€HHBIE AJIEKTpOMarHuTHbIE KojieOaHus. Pesonanc

354

Ilepemennbii  TOK.  IIpom3BoacTBo, nmepemaya U
noTpedIeHUE 3IEKTPUUECKON SHEPTUU
r2 2 2 2
CU N LI _ CU” . _ Lr_
2 2 2 2

= Cconst.

3.5.5

CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas

Opuc€HTausd BCEKTOPOB B BJICKTPOMaFHI/ITHOfI BOJIHE B

BaKyyMe:

- -

E1Bl1lc

3.5.6

[lIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

OJICKTPOMArHuTHBIX BOJIH B TCXHUKE U 6I>ITy

3.6

OIITHUKA

3.6.1

[IpsMoMHENHOE pacpOCTPAHEHHE CBETa B OJHOPOIHOU

cpene. Touyeunslit uictounuk. Jlyd cBeta

3.6.2

3aKOHBI OTpaXXCHHA CBETA.

a=p

ol P

S

3.6.3

[TocTpoenue n300pakeHu B MIOCKOM 3epKalie

3.64

3aKOHEBI IIpCIOMIICHHUA CBETA.

HpeHOMHeHI/Ie CBCTAa:

nisina = n,sinf.

AOCOIIOTHBIN TTOKa3aTelb MPCIOMJIICHUA:




a

Nasc = ;

OTHOCUTENBHBIN MMOKa3aTeNb MPETOMICHHUS:
np, 1

nOTH -

ng v

XoJ tydel B Ipu3Me.

V= Vs, by =k
CooTHOIIEHHE YacTOT W COOTHOUIEHHE JUIMH BOJIH TMpU
Mepexo/ie  MOHOXPOMAaTHYECKOrO CBETa uepe3 TIpaHully

pazzesna AByX ONTUYECKUX CPel:

nH,<mn 1y
oy E
[TonHOE BHYTpEHHEE OTpaKEHUE.
3.6.5
[IpenenbHBIN yros NOIHOTO BHYTPEHHETO OTPasKEHMS:
. 1 nz
Sinay, = =—
Notu ny
CoOuparoniue U pacceuBarollie JMH3bl. TOHKas JIMH3A.
@DOKyCHOE pacCTOSIHUAE U ONTUYECKAsi CUJIa TOHKOM JIMH3BIL:
D 1
3.6.6 F
3.6.7 dopMyIia TOHKOH JIUH3BI:




SN
| =
T

VBenuueHue, JapacMoe JIMH30M:

h 1f1
P=u="a

F\ h
f

A

B ciyuae paccenBaroniei JuH3bI:

3.6.8

1
D0 = F =—-0,
D

[=—=

h |fl
H-a ©

Xox myda, MPOUIEANIETro JIMH3Y MO MPOU3BOJIBHBIM YIIIOM
K e€ rinaBHOM ontuyeckoit ocu. [locTpoenne nzo0OpakeHuit
TOYKH M OTpe3Ka MPSIMON B COOMPAIOLIUX U PACCEHBAIOIINX

JINH3aX U UX CUCTEMAax

3.6.9

doroanmapaT Kkak omntudeckuil mpubop. I[maz  kak

OIITHYCCKasaA CUCTEMaA

3.6.

Wntepdpepennuss  cBera.  KorepeHTHble  MCTOYHMKH.
VYcnoBuss HaOMIOAECHUS MaKCUMyMOB U MUHUMYMOB B
UHTEpPEPEeHIIMOHHON KapTUHE OT JBYX CHH(aA3HBIX

KOTCPCHTHBIX UCTOYHUKOB:




A
MaKCIIMYMBI — A=2m—, m=0

Y

+1.+2,+3,

vl
MITHIIMYMEI — A= Em+1_];, m=0,t1,£2,£3, .

i

Hudpakmus csera. JuppakunoHHas pemeérka. YcCIoBHUE

Ha6JIIOI[eHI/I$I TJIaBHBIX MAaKCHUMYMOB IIpU HOPMaJIbHOM

NagcHNu MOHOXPOMATHUYECCKOIO CBETA C HHHHOﬁ BOJIHBEI A

Ha peteTKy ¢ nepuoaom d:

3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 I'mnote3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®doToHbI. DHEprHs GOTOHA:
E=hv= he _
=hv=—=pc
4.1.2 Wmnynsc poToHa:
_E _h h
P=C=¢ ™2
i13 ®oroadpdexr. Ompbitet  AI.  CroneroBa.  3aKoHBI
o boTorddekra
VYpaBuenue DifHirelHa 11 GoTorddexra:
E¢0T0Ha = ABbIxoja + Eyumax;
4.1.4

rae ,




hc

Ay

ABbeoaa = thp =

2
mv max

EKHHmax - 2 eU3ar[

4.1.5

[laBiieHue cpera.
JlaBneHue  cBera  HA  IOJHOCTBIO  OTPAXKAIOLIYIO
IIOBEPXHOCTh M Ha  IOJHOCTBKO  MOIJIOLIAOLIYIO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[LnanerapHast MoJiep aToMa

422

[Tocrynatel bopa. Uznydenne u mornomnierare (GOTOHOB MpH
Mepexo/ie aToMa ¢ OJIHOTO YPOBHS SHEPTUU Ha JIPYTOM:

hv _ e _ E, —E

mn .

m
Y

4.2.3

JIuHeityaThie CIEKTPBI.

CnekTp ypoBHEM 3HEPrUur aTomMa BOJOPOIa:

~13,63B
E,=———

" , n=1,2.3, ..

“

Iy

4.3

OU3NKA ATOMHOI'O AJIPA

4.3.1

Hyxnonnas monens sigpa ['eiizenOepra — MBanenko. 3apsia

Aapa. MaccoBoe uncio sapa. H3oTonsl

4.3.2

PagnoakTUBHOCTE.

Anba-pacnan:
A~y Adxr 4
7 X—> Y+ ;He

bera-pacnapn.

DneKTpoHHBIN B-pacman:

A A 0~
7 X—= Y+ je+v,




[Mo3urponnsIii B-pacnan:
A A 0z, .,
XY + G€+ v,

I'amma-n3inyuenue

3aKOH paJIMOaKTUBHOIO pacnaja:
-t

N(t) = Ny * 2T
4.3.3 ITycTh m — Macca paJMoaKTUBHOTO BemecTsa. Torma
-t
m(t) =mgy* 2T
4.34 Snepubie peakuuu. Jlenenue u CUHTE3 sa€p




YYEBHO-METOINUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka; yrnyonenHoe ooyuenue 11 kiace/ Kacesnos B.A. OGuiecTBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AkunoHepHoe 00111€CTBO
«M3parenscTBO «lIpocBemienne

» dusuka; yrnyonenHoe odydyenue 10 kmacc/ [Mypeimesa H.C., BaxxeeBckas
H.E., Ucaes JI.A.; nox penakuueit [Typeimesoit H.C. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHepHOE 00IIECTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOJJUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET
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