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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHUSA
OCHOBHOM 0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konuenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ @eneparnuy,  peaqu3yOIMMX  OCHOBHBbIE  00pa30oBaTElIbHBIC
IPOTrPaMMBL.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COIepKAHHE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUYECHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera «duznka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca (u3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JaronmMmMcsi, KOTOpble HEOOXOAMMBI A MPOAODKEHHS 00pa3oBaHHs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE PEe3yJbTaTh
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIETo 00pa30BaHUs: TUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHoOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOWM [t pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCsS, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnEéHHOM YPOBHE, SIBISIETCSA CUCTEMHO-ESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0/I1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay Mo rojiaMm o0y4eHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pab0OYMX TPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTABISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka kak Hayka o Hambosee OOUIMX 3aKOHAX MHPHUPOABI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoieM mupe. LLkonpHbIi Kypce HU3HKH — cCHCTEMOOOpa3yoImuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busnueckoir reorpadmeir u actpoHommer. Mcmonp30BaHWE W AKTUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3UKHN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBAaTh KaK IMPUHIIUIIBI €I0 TOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3lesioB (DU3UKU, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE W
noJie.

Hoea cymanumapusayuu. EE peannsanys NPeaIoyiaracT HCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMaNa (U3MYECKON HAayKH, OCMBICIIEHHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOHIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTpOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc gusuku yriryoiEHHOTO ypOBHS
IIPEAINOoaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHME YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHMEe cofiepKaHus MTPOTPaMMbI TT0 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
IOPUHILIKINAX CUCTEMHO-/IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOTO 3KCIEPUMEHTA,



BKJIFOYAIOMIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI TMPU HM3YUYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3ZMOYKHBI
IBa crocoba peanu3aluyd (QHU3MYECKOro TpakTukymMa. B mepBoM ciyuae
MPaKTUKYM MpoBoAuTCs 160 B KoHue 10 u 11 kimaccoB, mub0 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KiaccoB. BTtopoit cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0OBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHAa €IWHBIM MepedHeM. BriGop
TEMATUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYAIOMUMHCS YMEHHSAMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PAcYETHBIX U KaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOW MOJENbIO, TTO3BOJISIONINE MPUMEHSITh
U3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3iesioB. [[s KkayecTBEHHBIX 3aj1a4
MPUOPUTETOM SBJISIFOTCS 3aJjaHusi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEeKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIIEUCHHUIO0 Y4eOHOTO IpoIiecca Kypc (PU3HKHU YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabunere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIsi BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAallMOHHOE 000pYI0BaHHE.

JlemoHCcTpalMoHHOE  000pyZoBaHHe (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JIOCTATOYHOCTH W  OOECIEeUYHUBAET IOCTAHOBKY
MEePEUYUCICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIGMOHCTpALMK st
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUW ¥  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlabopaTopHoe 00OpynOBaHHE MJISI YYCHHYECKHX TPAKTHYECKUX padboT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcs. TeMaTH4ecKhe KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMH U3y4eHUs PU3UKHU B 00IIEM 00pa30BAHUU SIBIISIFOTCS:

dbopMHpOBaHHEe WHTEpPECa H CTPEMJICHUS OOYYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (GOpPMHUpPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMECHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHUU U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3MKU JJIsI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymei
mpoeCcCHOHANBHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecreunBaeTCsl PEIICHUEM CIEAYIOINX 3a/1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHUsI:

NpUOOPETEHUE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPO(PU3UKHY;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
dbuznyeckoil MojJeNu, aJeKBaTHOW YCJIOBUSAM 3aJlaud, B TOM YHCJE 3ajay
WHXXEHEPHOT'0 XapaKkTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUAIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TIPOBEACHUS
bU3MYeCKUX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHS TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATA;

CO3/IaHUE YCJIOBUM IS PA3BUTUS YMEHUW NPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETLHOCTH;



pa3BuUTHE UHTEpeca K cepam mpodecCHOHAIBHON NeATeTbHOCTH, CBI3aHHOM
¢ (pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus: yuyeOHoro mnpeamera «®Pusnka» Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOIUMUCA, I[UIAHUPYIOMUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENI0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHUS JTa0OpATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaJTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.

COAEPKAHUE OBYUYEHMUSA
10 KITACC

Pasznen 1. Hay4Hblii MeTOA MO3HAHUA IPUPO/IbI.

®dusuka — pyH1aMeHTalbHasg HayKa o npupoje. HayuHslil MeTos1 mo3HaHus u
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUI.

OKCIIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmogenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTrOBbIE U LU(POBBIE
U3MEpUTEINIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  (pu3mdyeckux  BenuunH  (abcomroTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (pU3NUYECKUX SBJICHUNA M MPOLECCOB (MaTepuaibHas TOYKA,
aOCoOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACATIBHBIN Ta3, TOUYEUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u mecto ¢u3uku B (GOpPMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

W3mepeHne cuiibl TOKAa M HANOpsDKEHWS B LENHM IOCTOSIHHOTO TOKa IpH
MOMOIIIHM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKoOMCTBO ¢ HM(ppoBoi naboparopueit no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.



Mexanuueckoe aBuxeHUE. OTHOCHUTEIBHOCTh MEXAHMYECKOIO JIBHXKECHMS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarepuaibHOW TOYKH, €r0 MPOEKIMHM HAa OCU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX IMPOEKIUA HAa OCH CUCTEMBI KOOpPJHHAT.
CrnoxeHue nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUATIbHOM TOUKU OT BPEMEHHU U HUX
rpadukm.

CBoOomHOe majeHre. YcKopeHue CBOOOMHOrO majacHms. JIBWKeHHE Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTb KOOpPJIWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.

KpuBosmHetHOe  nBWKEHWE. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPY>KHOCTH. YTJOBas MU JUHEWHas CKOpocTh. llepmoa u yactora oOpaiieHwus.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTeabHOE (TAaHT€HLHUAIBHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUKH.

TexHUYeCKHue YCTpPONMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETP,
JNBUKEHUE CHaApsAOB, LEMHbIE, IIecTepéHYaTble W PEMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPAIMsl KUHEMATHUECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

CrocoObI UCCIIETOBaHUS IBHKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpEeHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKEHUN ¢ MCIIOJIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnrogenne aBuxkeHUs Tena, OpOLIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEM NBHKEHHUSI OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

M3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpEeHHs MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HaKJIOHHOM IIJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH NIPU PABHOYCKOPEHHOM
JIBH>KCHUU.

W3mepenne  ycKkOpeHUss  CBOOOJHOTO ITaJICHAS (PEKOMEHI0BaHO
HCIIOJIb30BaHue IU(PPOBOM 1abOpaTOPUN).

W3yuyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O MPSIMOM MPONOPUUOHAIBHON 3aBUCHUMOCTH MEXKIY HaJbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTHIO TENA.

W3ydeHne IBHKEHHUS Tella N0 OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja oOpalieHusi KOHMYECKOr0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBeii 3akoH HproroHa. HMuepumaneHble cuctemsl otcu€ra. [IpuHnmn
oTHOocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTCuéTa (OmpelescHue,
IPUMEPHI).

Macca rema. Cuna. [IpuHnun cynepno3unuu cul.

Bropoi 3akoH HproTOHa 111 MaTepranbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. OKBHUBAJECHTHOCTh TPAaBUTALlMOHHOM W
WHEPTHON MAaCCBI.

Cuna TskecTd. 3aBUCHUMOCTH YCKOPEHHUsSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyueckod MHPOTHL. JIBUKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBast kocmuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tema. Bec Tema, nBuXKylierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS U CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKCHMUS.

Hasnenune. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHn4eckre YCTpPOWCTBA M TEXHOJOTHYECKHE MPOILECCHl: MOAIIUITHUKH,
JIB>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBMKEHUS TNl B MHEPITUAIBHBIX 1 HEMHEPIUATBHBIX CUCTEMAaX
OTCYETA.

ITIprHIMIT OTHOCUTEIIBHOCTH.

Kauenue AByX HWIMHAPOB WIH IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIIEH  MOPWIOKEHHBIX K Telly CWI C
ITPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLUUAIIBHOW CUCTEME OTCUETA.



PaBeHCTBO cHil, BOBHUKAIOIIUX B PE3YJIBTATE B3aUMOAECHUCTBHUS TEI.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MAICHUU.

[{eHTpoOekKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIONIEH CUJI TP JIBM)KEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TruUIOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcCHI.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3rHOBOM 00paslie, OT UX AepopMaiiu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IIEPEKUHYTON Yepe3
NErKuit OJIOK.

N3mepenue koddduiiieHTa TPEHUsS MO BEIWYMHE YIJIOBOrOo KO3 duimeHTta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUsI OpycKa MO HAKIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3ydeHne nBMKEHUS IPy3a HA Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEPAOTrO Tena. MOMEHT CHIIbI OTHOCUTEIIBHO OCH BpamieHus. llnedo cuisbl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y ciioBus paBHOBECHUSI TBEPAOTO TEIIA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3IMnYHOE PaBHOBECHE.

TexHn4eckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEINbHBIN KpaH, pelIéTyaTble KOHCTPYKIUU.

Hemoncmpauuu.

YcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccenenoBanue yciioBUM pPaBHOBECUS TBEPAOTO TeEd, HMEIOLIEro OCh
BpAILICHUA.

KoHcTpynpoBaHHe KPOHIITENHOB U PAaCUET CUII YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPIOTO TEJA, UMEIOLIETO TJIOIMIAAb ONIOPHI.

Tema 4. 3axkonvl coxpanenus é MexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBI MAaTepHUAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.



WMItynbC CHIIBI 1 UI3MEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrBHOE BMXEHUE.

MomeHT umnyiibca MarepuanbHOM TOukd. [IpencraBieHHE O COXpAaHEHHMH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

PabGora cunbl Ha MaloM M Ha KOHEYHOM IMepemenieHuu. [ 'padudeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBL.

Kunerndeckass sHeprus MarepuajlbHOM TOuUkH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKHU.

[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEpTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrUs Tena B OJAHOPOJHOM TIpaBUTallMOHHOM mnoje. [loreHuumanpHas 3HEprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO Iapa (BHYTpU U BHE 1iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

Cs3pb paOOThl HEMOTEHUMAIBHBIX CHJI C HM3MEHEHUEM MEXaHUYECKOU
DHEPIUMU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKOU YJHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHy/M Ui MIEaJbHOM JKUIKOCTHM Kak CJEACTBHE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHu4yeckne yCTpOoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM NUCTOJET, THUPOCKOI, (PUIrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBMI)KECHHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

W3meHeHne sHepruu Tejia Mpu COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M TMOTEHIHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHEe PHEPTUH NPU CBOOOTHOM MaICHHH.

Yuenuueckuit saxkcnepumenm, navopamopnoie padomol, nPAKMUKyMm.

W3mepeHne nMiyiibea Tea o TOpMO3HOMY ITYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJENIU JJIEKTPOMOOWJIE M MOIIHOCTH
CHWJIBI TSATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHsI UMITYJIbCA ITPU YIIPYTOM B3aMMOJIEHCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.



CpaBHEHHE W3MEHEHUS TOTCHITNATBHOW YHEPTUH TIPYKUHBI C paOOTOU CHUIIBI
TPEHUSI.

OmnpeneneHue pabOThl CWIbI TPEHUS] TPU JABWKEHUM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gusnka u TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
onbiTHOe oOocHOoBanue. Juddysus. bpoyHoBckoe nBMKeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSI YACTHUI] BellecTBa. Molenu CTpOEHHs Ta3oB,
KUIKOCTEH M TBEPABIX TN M OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3ITHUX
Mozeneil. Macca u pasMmepbl Mosekyn (atomoB). KomuuecTBo BermiecTsa.
[TocTosinHast ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenus. Illkana
temmneparyp Llenbcus.

Mopnenb uaealbHOTrO ra3a B MOJEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUILIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temneparypa (mkana tremneparyp KenbBuna). 3akon [JanpToHa. M3omporeccsl B
UJCaIbHOM Tra3e C TIOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHWEM M CPENHEHM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO Tra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPETHEM
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBMKEHUS €€ YacCTHl.

TexHuueckue yCTpPOMCTBA W TEXHOJIOIMYECKUE TMPOIECCHl: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMAaTePUAaJIOB.

Jlemoncmpayuu.

Mopenu nBUXEHUS YaCTUI] BEIIECTBRA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysust sxuaKocTen.

Mogens onsita llTepHa.

IIputsxeHre MONEKYII.

Mopnenu KpucTauInuecKuX peméToK.

Habmonenue u ucciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS TIPH
TeII000MeHEe MEXKTy TOpsiueit U XOJIOAHOM BOJOM.



N3yueHne U30TEpMHUYECKOro mpoiiecca (PEeKOMEHAOBAHO UCIOIb30BaHUE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckass (T[[) cucrema. 3anaHue BHEIIHUX YCIOBUW JIA
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHUE 3HAYEHHUSI BEIUYWH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — PelaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMa YpPaBHEHHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona v BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus MpUMEHHMMOCTH 3TOM MOJIENIM: HU3Kasl KOHIICHTpAIUsl YacTHll, BHICOKHE
TeMnepaTypbl. BeipaxkeHue Jisi BHYTPpEHHEW SHEPTruUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas pabota B TepMoArHaMuKe. Berancienue paboTsl mo rpaduky
npouecca Ha pV-auarpaMmme.

Tennonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJIMHAMHYECKOM  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIUIONPOBOHOCTD, U3TyUYEHHE.

KosmmuecTtBo temnoTel. TemmioéMKOCTh Tena. YAenbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenbHas TEIUIOTa CrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI TpW  Temionepenade. l[lonstue 00
aauabaTHOM IIpoIiecce.

IlepBbiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsiss »dHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl HU3MEHEHHSI  BHYTPEHHEH  DSHEpPruu
TEPMOUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TepMOJMHAMUKHU JJii PABHOBECHBIX MPOIECCOB: Uepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEPMOAMHAMHUKHA Ui  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIUIOTY OT 00Jiee XOJOAHOTO Tefia K 0ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJI. [ukin Kapno.



DKOJIOTHYECKHUE aCIEKThl UCIOJb30BaHUs TEIUIOBBIX JABUTrareniei. TermoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHHUYecKue yCTpOMCTBa M TEXHOJOTMYECKUE MPOLIECCH: XOJIOAWIbHUK,
KOHJUIIMOHEp, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TETNIOBOTO HACcOCA, YTHIIM3AIHs OMOOPTaHUYECKOTO TOTLINBA ISt
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUHU.

Jlemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nyuiHoe orauso.

CpaBHeHUE yAECNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

Crioco0bl M3MEHEHHUS BHYTPEHHEH YHEPTUU.

HccnenoBanue aquabaTHOTO Mpoliecca.

KomMmnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEILIECTBA.

HccnenoBanue aguadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3M DHEPTHUH MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPaTypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnbie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KkoHjeHcanus. Mcmapenue u KureHue. Y AelbHas
TEIJI0Ta MapooOpa3oBaHUs.

HacelllleHHbIE W HEHAchIleHHblE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHHS HACBIIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCT.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctayuioB. [lnaBiaeHue W KpucCTaM3auus. YJIeidbHas TEMIoTa IJIaBJICHUS.
CyOnumarnusi.

Jedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe paciimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuMpenre. AHFapMOHHU3M TEIUJIOBBIX KOJI€OaHUM YaCTHUI] BEUIECTBA KaK MPUYHUHA
TEIUIOBOTO PaclIMpPEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUN B (Pa30BBIX MEPEXOaX.

YpaBHEHHE TEIJIOBOTO OajaHca.



[ToBepxHocTHOE HaTsxeHHE. K0dphUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kannmisipasie sBnenus. J[aBneHue nox MCKPUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TemnmoBoe pacmMpeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM JaBJIECHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauunBaHue.

Kanumisipasie aBiIeHUS.

Mopneny HEHPIOTOHOBCKOW KUJKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunpl negopmanuii.

Hab6monenue manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKkym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

M3y4yeHue CBOMCTB HACBIILIEHHBIX I1APOB.

N3mepenne aOCONMIOTHON BIIaXHOCTU BO3JyXa M OILIEHKa Macchl MapoB B
NIOMEIICHHH.

N3mepenne ko3ppuumeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyns FOHra.

HccnenoBanune 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obpasma OT
IIPUJIOKEHHON K HEMY CUJIBI.

Pa3znen 4. DaekTpoauHaMuKaA.

Tema 1. Inexkmpuueckoe noie.

OJeKTpu3alus Tel U €€ MpOSBICHUS. OJEKTpUUYECKMU 3apsan. /[Ba Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHUKM, JUANEKTPUKKM U MOJYNPOBOAHUKU.
OneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHUs AIIEKTPUYECKOTrOo
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHUE 3apsiibl.

Hampsoxk€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa.  Jluawum
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OJHOPOAHOE AIEKTPUUECKOE TOJIE.



[IoTeHIMaNnbHOCTE 3JIEKTPOCTATHYECKOTO IOJA. Pa3HOCTH NMOTEHIMATIOB H
HanpspbkeHue. [loteHnumaneHass SHEprust 3apsaa B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTenman snexkTpocraTnyeckoro noiisd. CBsi3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMI CYyNIEPHIO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsma. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX TMOJEH |
HKBUITOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECUS 3aPSI0B.

JvanexTpuku B AIEKTPOCTATUYECKOM  TIOJIE. Jlnpnexktpruyeckas
IIPOHULIAEMOCTbH BEILIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpaA.

[TapannensHOE cCoenMHEHNE KOHIEHCATOPOB. [locmenoBarensHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBrKeHue 3apsKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TTOJIE€ IBYX 3apsIKEHHBIX IUIACTHUH.

Monens anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA ITOCTOSIHHOM 1 MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJICKTPUUYECKOW IPOHUIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCAaTOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

OueHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Hab6nronenune npeBpaiiieHrs SHEPTUH 3apPsHDKEHHOTO KOHICHCATOpa B YHEPTHUIO
U3JIy4EHUsl CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.



Pacnipenenenue pa3HOCTH MOTEHIMAJIOB (HampsiKEHUs) npu
MOCIIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue pa3psa KOHJICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [TocTosIHHBIN TOK.

YcioBust CymieCTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hammpsoxenue U u DJ1C £ .

3akod OMa U1l ydacTKa [EMH.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY 1es1bHOE COPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX nekTpudeckux 1eneil. [Ipasuina Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [xxoymns—JIeHna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBIAEISEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE COINPOTHUBJIEHHWE HWCTOYHMKA TOKa. 3akoH Owma g
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOM I1emd. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonzgeHcarop B 11ernu noCTOSTHHOTO TOKA.

TexHHYeCKre YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

N3mepeHne CUiTbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA OT HANPSDKEHUS JJI1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COINPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIJIEHUS TTPU TOCTOSIHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco6bI coemnHeHUst UICTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXKIY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHWJIBI TOKA B IICTH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOoro CONpOTUBIIEHUS MPOBOJHUKOB.



HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA OT HAaNpsDKEHUS JUIS  JaMIIbl
HaKaJIMBaHUS.

VYBenuuenue npenesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHyTPEHHETO COITPOTHUBIICHHSI HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raabBaHMYECKOro 3JIEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMU.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

OnekTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JEKTPOHHAS
IIPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHUN TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TorynnpOBOJHUKH. CoOcTBeHHass U npuUMecHas MPOBOJIUMOCTh
NOJIyIpOBOJHUKOB. CBoicTBa p—n-nepexoa. [1omynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3IEKTPoIn3a.

DJIEKTpUYECKUT TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznmuuneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIydeBas TpyOKa, MOJYNPOBOJHUKOBbIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJTIOMHUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOJIUTOB.

3akoHsbl anekTponn3a Papanes.

HckpoBoii pa3psii 1 MPOBOJMMOCTh BO3TyXa.

CpaBHeHHE MPOBOJIMMOCTU METAIJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HaGmroienue amexTposusa.

N3mepeHne 3apsiaa OJTHOBAIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

POu3nvecKuil MPaAKTHKYM.



CriocoObl n3MepeHus: GPU3NYECKUX BETUYHH C MCIOIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEITUUHH.
OneHka rpasul] NOrpemHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
buznyecKkux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMOTE3 (BHIOOp U3 pabdor,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
Jab0paTopHbIE pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduil U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPEUTHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IIU(ppOBast 1a00paTopusl.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JIuHelHas (QyHKIMS,
napaboia, runepOosna, ux rpa@uku u cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexannueckoe JABUKEHUE B KUBOU npupone, auddysus, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpemsl,
yTuiau3aluusg OHOOPraHMYECKOro TOIUIMBA JUIs BBIPAOOTKM  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAHOMATEPHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUAKHE KPUCTAIUIBI, JIEKTPUUECKHUE
CBOMCTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHS.

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

Texnonozua: npeodpa3oBaHue ABMKCHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET U APYrHe€), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBON XOJIOJUIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJYIIPOBOJHUKOBBIE IPUOOPHI, T'aIbBAHUKA.



11 KITACC

Paznen 4. JiekTpoauHamMuKaA.

Tema 4. Macnummnoe noe.

B3aumoieiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMD cyneprno3unuu
MAarHUTHBIX NOJIEW. JIMHUM MarHUTHOW MHIYKIIUU.

MarauTtHoe 1oJie IPOBOJHUKA C TOKOM (MPSIMOro MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Ipcreaa.

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBiaeHUE U MOJTYJIb. JIBUKEHUE 3apsSAKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruuTtHoe nose B BeuiecTBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKU.

TexHH4ecKkrue YCTpPOMCTBA W TEXHOJOTHMYECKUE IMPOLECCHhl: NMPUMEHEHHE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptHa  7uHMA  WHAYKOMM ~ MarHATHOTO  TOJISL  [OJIOCOBOTO U
MOJAKOBOOOPA3HOIO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUN MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoielicTBue JBYX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[eiictBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue ABMKEHUSI MydyKa 3JICKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOUCTB eppOMarHeTUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CUJIBI AMITepa OT CHUJIbI TOKA.

OmnpeneneHne MarHUTHOW UHIYKITUU HA OCHOBE M3MEPEHUs CUIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHne AnEeKTpOMAarHUTHOM HMHAYKIUW. [lOTOK BeKTOpa MarHWTHOM
uaaykuuu. OJIC wHAyKuMu. 3aKOoH 3JIEKTpOMarHMTHOW uHAyKiuu Dapanes.
Buxpeoe anekrpudeckoe noie. Toku Dyko.

OJIC wmHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.



IIpaBuio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€OM IOCTOSHHOTO TOKA.
ABnenue camonHaykuuu. 3J{C caMOMHIYKLIHH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHUE MPOIECChl: MHAYKIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JICKTPU3ALNU TEJ MPU ABUKEHUH B MArHUTHOM T10JIE
3eMJIu.

Jlemoncmpayuu.

HabGmronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHYKIIUU.

UccnenoBanne 3aBucumoctd IDJ[C MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

[IpaBuio Jlenua.

[Tanenue MarauTa B alFOMUHUEBOM (MEeIHOM) TpyoOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii 3xkcnepumenm, 1a6opamopusie padomol, NPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne MHIYKIUU BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue siBICHUSI CAMOUHIYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJIEOAHUS.

[Mapmonunueckue konedanusi. Kunemarndeckoe M JUHAMUYECKOE OIMMCAHUE.
DHepreTuuecKkoe ONMMUCaHUE (3aKOH COXPAHECHMSI MEXaHUYECKOW »Hepruu). BoiBoj
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Ammuntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTUYeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJIEOAHWN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHUJ PE30HAHCHOM KPHBOM.
ABTOKOJICOaHUS.

TexHuyeckue ycTpoucTBa U TEXHOJIOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.



Hemoncmpayuu.

3anuck K0e0aTeTLHOTO IBMKCHHUS.

Habmroienue He3aBUCMMOCTH MEpHo/ia MallbIX KoeOaHuil rpy3a Ha HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyxaromux KoiaeOaHui U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJIEO0aHUH OT CONMPOTHUBIICHUS.

HccnenoBanne koyieOaHUMM TIpy3a Ha MAaCCHUBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHUs YPHEPTUU NPU KOJIeOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHU.

HaGnronenue pezonanca.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npaAKMUKyM.

W3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HHUTSAHOTO W NPYXKHUHHOIO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHU Ha yIIPYTOM MO/BECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIUX KOJIEOAHUH.

HccnenoBanre BIHYXICHHBIX KOJIEOaHU.

Tema 2. InexkmpomazHumnsle Koebanus.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
ujcaNbHOM KosiebaTenbHOM KOHType. ®Dopmysna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHAEHCAaTOpa C aMIUTMTYI0M CUJTBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B HJI€aTbHOM K0JIe0aTEIbHOM KOHTYDE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEHCTBYIOIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKCHHS TMPU Pa3IMYHON (dopme
3aBUCUMOCTH MEPEMEHHOIO TOKa OT BPEMEHH.

CuHyconanbHbIi NEPEMEHHBIM TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKHE PHUCKUM TpU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUAN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOnepeiay.

Hemoncmpauuu.



CBOOOAHBIC PIEKTPOMATHUTHBIC KOJICOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUHM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopens 3JIeKTPOMarHuTHOTO T€HEPATOPA.

BbIHYX/I€HHbIE CUHYCOUJAIbHBIE KOJIEOaHUSI.

Pe3ucrop, kaTylmka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUU PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTporCTBO M IPHUHIIKI IEUCTBHS TpaHchopmaTopa.

Mopnenp TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3yuenne tpanchopmaropa.

HccenmenoBanne MEpEeMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabmntoieHue 31eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanue padoOThl HICTOUHUKOB CBETA B LIENH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazZHUMHbLE 0JIHDI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAacHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)keHHeE, MpejoMJIeHHe, UHTepdepeHIus u
nudpaxims.

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

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuueckue YyCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIeBU30p, aHTeHHA, Teraedon, CBY-neus,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpayuu.

OOpa3zoBaHuE U pacPOCTPAHEHUE MTONIEPEUHBIX U MPOA0JIbHBIX BOJIH.



Konebmomeecst Te10 Kak KICTOYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaOnronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, nHTephepeHIIus.

Oo6nHapyxeHue nHGPaKpacHOTO U YIbTPA(PHOIECTOBOTO U3TyUCHHH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
TouyeuyHbIll HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHus: cBeTa. [locTpoeHne n3oOpaxkeHui B
riockoM 3epkaie. Chepuieckue 3epkaa.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MMOKa3aTeNb
npenoMiieHusl. OTHOCUTENBHBIN NOKA3aTelb MpeioMIIeHUs. [I0CTOSHCTBO 4acTOTHI
CBETAa M COOTHOILICHUE [UIMH BOJH IPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nydeit B mpusme. ducnepcusi cBera. CroxkHBIM cocTaB 0€I0ro CBeTa.
IBerT.

[lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHHS.

ColOuparomme W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOKycHOe
paccTOsiHME M ONTHYEeCKass CUJia TOHKOM JIMH3BL. 3aBUCUMOCTb (POKYCHOIO
pacCTOSIHUSI TOHKON CepUyYecKOl JUH3BI OT €€ Te€OMETPUM U OTHOCUTEIBHOTO
MTOKA3aTeIIs MPETOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoj Jy4a, MPOMIEAIIET0 JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckoi ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsiMOM B
COOMPAIONTUX U PACCEUBAIOIIUX JIMH3AX U UX CUCTEMAaX.

OnTuyeckue mpubopsl. Paspemaromas cnocoOHOCTh. [1a3 kak onTuyeckas
cUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBass ontumka. Muatepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOMEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. Ilpumepbl KilacCUYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxius cBera. JudpaknuoHHas pemérka. YcCIoOBUE HaOIIOICHUS
[JIaBHBIX ~MAKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzamus ceera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIICHUS CBETA.

HabGnrogenue noJHOro BHyTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanre XO0Ja CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONApaIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300paKEHUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

HabGnrogenue BeTOB TOHKUX IIEHOK.

Hab6monenue nudpakxium ceera.

N3yuenue nudpakiinoHHON pErETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

HabGnrogenue nonsipusaluu CBeTa.

[IpuMeHeHue MOSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmMuKym.

W3mepenune nokaszaTess NpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tomy4yenune n300pakeHUs: B CUCTEME U3 IUIOCKOTO 3epKaJia U JTMH3HI.

[Tonyuenune n300paxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

N3yueHnne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenune naTEpPEpEeHIINN JIA3ePHOTO U3ITyUYCHUsI Ha IBYX IIEIISX.

HaOmronenue aucnepcum.



Hab6nronenue u uccnenoBanne nuppakiimoHHOTO CIIEKTPa.

N3mepenue I1nrMHbI CBETOBOU BOJIHBI.

[TomydyeHue crnekTpa U3Iy4eHHUs! CBETOAMOJA MPU MOMOUIM AU(PPaKIUOHHOM
PEIIETKMU.

Pa3znesn 6. OcHOBBI CIeNHAJIBbHON TEOPHUH OTHOCHUTEIHLHOCTH.

['panuubl  TPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpaszoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUeH U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

VYyeHnueckuit SKCIEPUMEHT, JTabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPIUU  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusiM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCHOE TeIIOBOE M3JIydYeHHUE (M3JIydyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cmenienust Buna. 'mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl hoTodPdexra. YpaBHEeHHE
Oitamreitna s potodddexra. «KpacHas rpanuiay gortodrddekra.

JlaBnenne cBera (B YAaCTHOCTH, JIaBJICHHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKawlryto moBepxHOcTh). Ombitel I1. H.
JleGenena.

BosHOBBIE cBOMcTBa yactull. Bonnel ne bpoid. JInuHa BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3aluu JABWXKYylIeWcs yactuubl. KopmycKymnsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 3JeKTPOHOB Ha KpUCTaJlIax.

Crneuunduka usmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHuYeCKHEe YCTPOWCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®otorh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.



HccnenoBanue 3aBUCUMOCTH  CONPOTHUBIICHHSI  MOJIYNPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npakmuKym.

Hccnenosanue potopesucropa.

N3mepenne noctostHHOM [Imanka Ha ocHOBE uccnenoBanus Gporodddekra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUS.

Tema 2. Qusuka amoma.

OnpITEl O KCCIENOBAHHUIO CTPOEHUs aTtoMma. [lnaHerapHas Mozenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomnieHue GOTOHOB MPU NMEPEXOAE aToMa
C OJTHOTO YPOBHS SHEPTUU Ha JAPYTOW.

Bune! ciektpoB. CekTp ypoBHEN SHEPIUU aToOMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4ueHHe cBeta. Jlasep.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu.

Mopens onsita Pezepdopna.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUMKA MOHU3UPYIOIINX YACTHIL.

Onpenenenue JIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

Hab6nronenue muHeyaToro CekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Pundepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACMUY,.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanuoaktuBHOCTh. Alnbda-pacnaja. DJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacman. ['amma-n3nyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIErO H3JIy4eHUs. BiusHuE pagnoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QoH u3nydyeHus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuinbl. Jlepekt Macchl siapa.

Anepurie peaknuu. [enenne u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON IHEPTETUKHU.

MeTonbl perucTpaii 1 UcclieIOBaHUs 3J1€MEHTAPHbBIX YaCTHULI.



OyHIaMEHTAIBHBIE B3aUMOJECUCTBUA. bapuoOHBI, ME30HBI UM JIENTOHBL.
[IpencraBnenne o CrannapTHoOi Mozenu. KBapK-TIiItOOHHAs MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
SHEPrUsl.

EnaunHcTBO Qusnueckoi KapTUHBI MUpA.

TexHn4eCcKre yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAsl ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanre painoakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JIO3UMETPA.

W3y4yenune noriomeHus 0eTa-4acThIl aTFOMHHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIafiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUH. [IprUMEHUMOCTh 3aKOHOB (U3UKK IS OOBSICHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMHUYECKHX HCcaeqoBaHUNA. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHSI.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucrtema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CosHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CrieKTpaibHbII Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOW NOCJIEAOBATEIBHOCTA. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa u
3BE3/1. DTalbl )KU3HU 3BE3].

Mineunsiii I[lyts — nHama T'amaktuka. Ilonmoxenune u aBwxkeHue CoiHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHbBIE ABIPHI B SApax
rajakTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYeHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnple mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naoniooenus.

HabGmronenust 3B€3qHOT0 HEOGA HEBOOPYXKEHHBIM TJA30M C MCIOJIB30BaHHEM
KOMITBIOTEPHBIX TPUIIOKCHUHN JJIsT OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3ILI.



HaGmronenuss B Tteneckon JlyHbl, IUIaHET, TYMaHHOCTEd M 3BE3IHBIX
CKOILJICHUM.

Pu3nyecKuil MPaKTUKYM.

CrnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1eHKa rpaHul] HOTPEUTHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp H3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYM).

O06o01maroniee NOBTOPEHUE.

O0o01eHne 1 cucTeMaTU3alus Coep KaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJIUHAMUKA», «DIEKTpoaUHaMUKay, «Konebanus
U BOJHBD», «OCHOBBI CIENHAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buzukay, « JIEMEHThl ACTPOHOMUU U ACTPODUIUKI.

Ponr usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUUYECKOM,
COLIMAJIbHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKH
Y ACTPOHOMMH B COBPEMEHHOM HAYyYHOW KapTHHE MUpPA, 3HAYCHHUE ONMCATEIIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM M  MPOTHOCTHUYECKOW  (DyHKIIMIA
(bu3nueckoil Teopuu, poiib GU3NUIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUIMA
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBS3H.

WN3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBS3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnole noHaAmMuUs, C6A3AHHbBIE C USYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumnoresa, (pU3MUecKas BEIWUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaTOPHsL.

Mamemamuxka: peEUICHUE CUCTEMBl ypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIUMM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMeHTApHBIX (QyHKUMNA. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

Buonozua: >nextpuueckue SBICHHUS B KUBOM Npupoje, KoieOaTeabHbIe
JBW)KECHUS B JKUBOW MPHUPOJAE, OKOJOTMYECKHE PHUCKU IIpU NPOU3BOICTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HCHHE  OKDPYXAKIIEH  Cpelnsbl,



yIbTPA3BYKOBasl JAUArHOCTUKAa B MEJUIIMHE, ONTHUYECKUE SBICHHUS B >KUBOU
MIPUPOJIE.

Xumusa: cTpoeHUE aTOMOB U MOJIEKYJI, KpUCTALTNYECKAsI CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PpEIIETKH, CHEKTPaIbHBIN
aHaIu3.

T'eocpaghusa: wmarHuTHbIE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboToCchEMKA 36MHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, SJEKTPOMAarHUTOB,
ANIEKTpOJBUTATENb SIKOOM, TeHepaTop MEPEeMEHHOI0 TOKa, WHAYKIIMOHHAS IeYb,
JIMHUU DJIEKTpONepeiay, 3IEKTPOJIBUraTeb, pajap, paluonpuéMHIK, TEIEBU30D,
anTeHHa, TtenedoH, CBU-meub, ynbTpa3ByKoOBas JIUATHOCTHKA B TEXHHKE,
MPOCKIMOHHBIN almapar, BOJOKOHHAs ONTHKA, COJIHEUHAsl OaTtapesi, CIyTHUKOBBIC
MPUEMHHKH, SJIEPHAs SHEPTEeTUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHSL.

IHHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3SUKE HA YPOBHE CPEJHEI'O OBLIEIO
OBPA3ZOBAHUA/INYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbBTATbI

JInuyHOCTHBIE pe3yJbTaTbhl OCBOCHHS YyueOHoro mnpeamera «Dusmukar
JOJKHBI OTPaXkaTh TOTOBHOCTb M CIIOCOOHOCTH 00YYaroIIMXCsl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSAM POCCUUCKOrO OOIIECTBA, PAaCUIMPEHUE KUZHEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEeaIu3alli OCHOBHBIX HAIPaBJICHUH
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIpPaXJAHCKOW  MO3MIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO 00IECTBa;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
oOIecTBa, yd4YacTBOBaTh B CaMOYIpPaBICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJECWCTBOBaTH C  COLMAIBHBIMU  HWHCTUTYTAMHU B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTH K T'YMAaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH.

NATPUOTHYECKOr0 BOCIIUTAHUSA:



e c(hopMUPOBAHHOCTH POCCHICKOMN TPaXJaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAM, HOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIIOCOOHOCTH OIIEHWBATH CHUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIAJIa B MOCTPOCHUE YCTOMUMUBOIO Oy IyIIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOLICHWE K MHPY, BKIIOYasg 3CTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:

e HHTEPEC K pa3iMuHbIM cepaM mpodeCcCUOHATIBHON JIEATEIbHOCTH, B TOM
YUCTI€ CBSI3aHHBIM C (PU3UMKOM U TEXHUKOM, YMEHHE COBeplIaTh
OCO3HAHHBIN BBIOOp Oyaylel mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIE
YKW3HEHHBIE TIJIaHBI;

e TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHI0O U CaMOOOpa30BaHUIO B
o0JsiacTu PU3UKU HA MPOTSIKEHUU BCEH KUZHMU.

IKOJIOTMYECKOr0 BOCIIUTAHUS:

e c(hOpMUPOBAHHOCTHh KOJIOTHYECKOM KYJIBTYPbl, OCO3HAHUE TI00aTBHOTO
XapakTepa KOJIOTUYECKHUX MPOOIeMm;

e IUIAHUPOBAHHE M OCYIIECTBJIICHHUE JICMCTBHM B OKPYXXAaKIIECW cpeae Ha
OCHOBE 3HAHUS LI€JIEN YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

e PpacCUIMPEHHE OMbITA ACATEIBHOCTHA SKOJOTHUYECKOW HANPABICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3MKeE.

LEHHOCTH HAYYHOI'O IO3HAHMS:

e chOpPMUPOBAHHOCTb MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

e OCO3HAHWE IIEHHOCTHM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Bba3oBble JlornyecKkue AeiicTBUA:
e CaMOCTOSITENIBHO  (OPMYJIMPOBATh W  aKTyallM3WpPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



ONPENEIATh LENU NESITENbHOCTH, 3a1aBaTh NapaMeTpbl U KPUTEPUU HX
JOCTUKEHNS,

BBIBJSITh  3aKOHOMEPHOCTM UM TPOTUBOPEYUS B PAaCCMATPUBAEMBIX
(U3NYECKUX SIBICHUSAX;

pa3pabatrbIBaTh IUIaH PELICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIOIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJbTaTOB LIEJISAM, OLICHUBATH PUCKHU ITOCIEACTBUN NEATEIBHOCTH;
KOOPAMHUPOBaTh U BBINOJHATH pabOTy B YCIOBHMSX PpEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

BJIAJI€Th HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMH U METOJaMHU
bu3nUecKoil HayKH;

BJIQJIeTh  HaBBIKAMU  Y4€OHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JEATEIbHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTHIO UM TOTOBHOCTHIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HuecKoro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHbIX METOJIOB O3HAHUS;

BIAJCTh BHUJAAMH JIEATEILHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNN, TPEOOPa30BAHUIO U PUMEHEHHUIO B PA3ITUYHBIX YIEOHBIX
CUTyaIlusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIaCTH
busuKy;

BBISIBIISAITh TPUYMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJlHM3UpOBaTh 3a/audy,
BBIJIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apPryMEHTHI  JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
peleHus;

aHAIM3UPOBATh TOJYUYCHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJbTaThl,
KPUTHUYECKU OILIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBbIE 33aJayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKY;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHHWS MO (U3NKE B TPAKTUYECKYIO OO0JIaCTh
KU3HEICITSIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHMUSI,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora c nundopmanueii:



BJIa/I€Th HaBBIKAMU MOJY4YEHHUS MHPOpPMAIUU (PU3UYECKOTO COACpPIKAHUS
U3 MCTOYHUKOB PAa3HBIX TUIOB, CAMOCTOSTEIbHO OCYIIECTBISATH MOUCK,
aHalli3, CHCTEMAaTH3allMI0 M WHTEPIpeTalui0 UHPOPMAIUU Pa3IHUHBIX
BUJOB U (OPM IPEICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONb30BaTh CpeICTBa HH(POPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTHMM B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPTraHU3aIMOHHBIX 3a7ad C CcOOJIoeHUEeM TpeOOBaHUI 3PrOHOMUKH,
TEXHUKHA O0€30MacHOCTH, TUTHEHBI, pPecypcocOepekeHusi, MPaBOBBIX WU
TUYECKUX HOPM, HOPM HUH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOrO COJEP)KaHUSA B Pa3IMUHBIX (opMaTax c
yu€TOM Ha3HayeHWs WHGOpPMAlWMU M IIEJIEBOM ayAUTOpUHU, BBIOHpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:

OCYLIECTBJISITh OOIIEHHE Ha Ypokax (U3MKA U BO BHEYPOUYHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyallud M CMATr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
WHIUBUyalIbHON paOOThI;

BbIOHMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEHUCTBUMN, paCIIPEICIISATh POJIK C Y4ETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M Ka)KJOT0 y4YaCTHMKAa KOMAaHJIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBATH HUAEH C TO3UWLIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsiX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:



CaMOCTOSITENIbHO ~ OCYIIECTBIISITH  MTO3HABATEIBHYIO  JEATEIHLHOCTh B
oOmacTh (GU3NKK W aCTPOHOMUH, BBISBIATH NPOOIEMBI, CTaBUTHh U
bopMyIMpOBaTh COOCTBEHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IJIaH PEIICHUS PAacuETHBIX U Ka4eCTBEHHBIX
3a7a4, TJIaH BBITIOJHEHUS MPAKTUYECKOW pabOThl C yU4ETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacmidpsATh ~ paMKH  yd4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHHUC;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

criocoOCcTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO 3PYAUIIMA B 00JaCTH
(GU3UKH, TTOCTOSHHO IOBBIIIATH CBOM 00pa30BaTENIbHBIM U KYJIbTYPHBII
YPOBCHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYAIUSM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEIISIM;

BJIaJIcTh HaBBIKAMHM II03HABATCIBHOM peduieKkcuM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MPUEMBI pedIIeKCUH I OIEHKH CHUTYyallud, BBIOOpa
BEPHOI'O PEIICHUS;

YMETh OILICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS 1O UX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHl JPYTUX NPU AHAIN3E pPE3YJIbTATOB
JIESITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSATCIBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLITUOKH.

B mpouecce mocTtukeHUs JIUYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
bu3uKe I ypOBHA CpeaHEro oOmero o0pa3oBaHUA Yy OOYyYarolmuxcs

COBEPIIICHCTBYETCS OMOITMOHAIIbHBIN WHTEJUICKT, TIPEAMOJIar AFO I
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOIIMOHAIIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM
AYMOIMOHAIIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJICHHE, CIIOCOOHOCThH aJaTUPOBATHCSA K
OMOITMOHAIEHBIM W3MEHEHUSIM U TPOSBISATh THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKJIIOUYAIOLICH CTPEMIJICHUE K IOCTHXKCHUIO LIEIN
Y yCIIEXY, ONTUMU3M, NHUIIUATUBHOCTh, YMEHHE JEHUCTBOBATH, UCXOAS U3
CBOMX BO3MOKHOCTEH;

SMIIATHH, BKJIOYAIONMIEH CIOCOOHOCTh ITOHMMATh SMOIMOHAJIBHOC
COCTOSIHUE JPYTUX, YYUTBIBaTh €ro IPH OCYIIECTBICHUU OOIICHUS,
CITOCOOHOCTh K COUYBCTBUIO U COTIEPEKMBAHMUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOILICHHUSI C JPYTUMH JIIOJbMH, 3a00TUTHCS, MNPOSIBISTH HHTEPEC U
paspemarh KOHMIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOydenuss B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M ATUYECKOM cdepax eaTeIbHOCTH
YEJI0BEKa, POJib U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAUEHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON  (QYHKIUHA  (PU3HMYECKOH TEOPUH —  MCXaHUKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJIb (PU3NYECKON TEOpUU B
(bopMHpPOBaHUU MPEACTABICHUN O (PU3MUECKON KapTHHE MUPA;

pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOIICCCOB  (SBJICHWI): WHEpIMalibHas CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TEJIO, MaTepHalIbHAas TOYKA, PaBHOYCKOPEHHOE JBUKECHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Teja, UIealbHbI ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPUUECKOE MOJIE;

paznuyaTth ycioBHs (TpaHuUlbl, 00JIaCTH) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaIbHbIX 3aKOHOB U
OTPaHUYEHHOCTb UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh M OOBSCHATH MEXaHMYECKHE IIPOLIECChl M SBIICHUS,
UCITOJIb3Ysl OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3oBanusa [anunes mjis CKOPOCTH M TEepeMeElIeHus,



3akoHbl HbIOTOHA, NOPUHUUN OTHOCUTENbLHOCTH ['anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
SHEPIrUM, CBSI3b PaOOTHI CUJIBI C MU3MEHEHUEM MEXAHUYECKOW SHEPTrHUu,
yCIIOBUSI paBHOBECUS TBEPJAOrO Teia), IMPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MPUMEHUMOCTH (PU3HUECKHUX 3aKOHOB: TIpeoOpa3zoBanuii ["ammmes, BToporo
U TPEThero 3akOoHOB HBIOTOHA, 3aKOHOB COXpAaHEHUSI HMMIYJbca U
MEXaHUYECKOMN YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOKeHUd MKT u 3aKkoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUMHAMUKN (CBA3b JAaBJCHUA HJEAJTBLHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW SHEPIUEN TEIUIOBOTO JBHMXKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPIruel TEMJIOBOTO ABMKEHHS €r0 YacCTHll, CBSI3b JABJICHUS UACATbHOTO
raza Cc KOHLEHTpalMell MOJIEKYJl M €ro TeMmIepaTypol, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHHSI PHEPIUU B TEIUIOBBIX MPOIECCax), MPU ATOM HUCIOIb30BaTh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUa MenpaeneeBa—KianeiipoHna;

aHAJTU3UPOBaTh W OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHMS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULNHU DIECKTPUUECKUX
MoJIe, IPU ATOM YyKa3biBas YCJIOBUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe TMPAKTUYECKU Ba)KHbIE COOTHOIIEHUsS: 3aKOHBI Oma Il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Ienu, 3akoH Jlxoyns—JIeHna,
npaBuia Kupxroda, 3akonsr Gapajes A1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOIIECCHl U SIBJICHUS, HCIOIB3Ys BEITUYUHBI:
nepeMeIeHne, CKOPoCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJl, CUJIa,
MOMEHT CWJIbI, JaBJICHUE, TNOTCHIMAJbHAsI DHEPrusi, KUHETUYeCcKas
SHEPrusi, MEXaHWuyecKas SHeprus, padoTa CWbl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSHKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHUS, MOIIHOCT,
DHEPTUs B3aWMOJIEHCTBHUS Tena ¢ 3eMiéil BOMu3M €€ TMOBEPXHOCTH,
SHEprusi ynpyroil aedopmalud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIOTHAas TeMmIepaTypa Teja, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSIS
DHEPTUs WACATLHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIIAXHOCTh Bo3ayxa, KIIJI waeanpHOro TEIIoOBOrO
JBUTATEJIS; AIEKTPUUECKOE T0JIe, HAPSKEHHOCTD 3JIEKTPUYECKOTrO OIS,
HaMpspKEHHOCTh TIOJISI TOUEYHOTO 3apsija WM 3apssKeHHOro Imapa B



BaKyyM€ M B JUDJIEKTPUKE, MOTCHIMAN AJIEKTPOCTATUYECKOTO OIS,
pa3HOCTh  MOTEHIMAJIOB, JJIEKTPOJBIKYIAs  CWja, CHJa  TOKa,
HanpsDKEHUE, MOIIHOCTh TOKa, »DJEKTpUYecKas EMKOCTb IIJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIIEHUE YYAacTKa IIEMU C MOCIEAOBATENbHBIM U
napajieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSICHATH  OCOOGHHOCTH  TPOTEKaHUS  (PUINYECKUX  SBICHUM:
MEXaHUYEeCKOE [IBIDKEHHE, TEIIOBOE JIBIDKCHHME 4YacTHI] BEIIEeCTBa,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE JBIKeHUE, TudPy3usi, ucrnapeHue,
KUIICHUE W KOHJCHCAIs, TUTaBICHHE U KPUCTAIU3AIlUsl, HAlIPaBICHHOCTD
TEIUIONEpeIaun, dICKTPU3AUS TEJ, SKBUIIOTCHINATHHOCTh MOBEPXHOCTU
3apsHKEHHOTO TIPOBOIHUKA,

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Jpyrol ¢  UCHOJb30BAaHUEM  NPAMBIX  HU3MEPEHUH, TMNpU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yabTaThl MOTYyYECHHOU
3aBUCHUMOCTH (U3NYECKUX BEIWYMH B BHUAC TpapuKOB C YIETOM
aOCONIIOTHBIX MOTPEITHOCTEN N3MEPEHMIA, JIeNIaTh BEIBOJBI IO PE3yJIbTaTaM
UCCIIEIOBaHMUS;

IPOBOJUTH KOCBEHHbIE WM3MEpPEHUs (PU3MUECKUX BEIMYUH, NPU ITOM
BBIOMpaTh ONTHMAIBHBIA METOJ] M3MEPEHUs, OICHUBATh AOCONIOTHBIC U
OTHOCHTENbHBIC MTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJNUTH ONBITHI MO MPOBEPKE MPENTIOKEHHONW TMIIOTE3bl: IUIAHUPOBATh
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYE€HHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenIoKEeHHON
TUMOTE3HI;

coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peliarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJIaHHOU
(bu3MYecKoil MOJENIbI0: Ha OCHOBAHHMM aHaJIU3a YCIOBUS OOOCHOBBIBAThH
BBIOOp (U3MUECKON MOJCIM, OTBeHarolied TpeOOBaHUSIM 3aJlauu,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
Gu3MYECKUX TEOpPUl TPH MCIOJIH30BAHUM MATEMAaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, TPOBOJAUTh PACUEThl HA OCHOBAaHUH MMEIOIINXCS TaHHBIX,
aHaJIM3UpPOBaTh pPE3yJbTaTbl M KOPPEKTUPOBATH METOJbl PEUICHUS C
y4€TOM TOTYyYEHHBIX PE3YJIbTaTOB;

peliaTth KayeCTBEHHbIE 3a/Jauyd, TpeOylolle MNPUMEHEHHUs] 3HAHUNA U3
Pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPalliu 3HAHUHN U3 APYTUX



IPEAMETOB €CTECTBEHHO-HAYYHOIO LHKJA: BBICTPAaUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOil HA N3yYEHHBIE 3AKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTHh TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW U MPOU3BOICTBEHHON
JIESITEIBHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMHU MPOIIECCAMU, C
MO3UIINI FKOJIOTUUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUUN
HAyKM M TEXHOJIOTMH JUIsi JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIeCTBA;

NPUMEHATh pa3iuyHble crocoObl padoThl ¢ MHpoOpMael (PU3nIecKoro
COJIEp)KaHUSI C MCIOJB30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHU, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTUM JUIsl TIOMCKA, TEpPepadOTKHM M MpeAbsIBICHUS Y4YeOHOU U
Hay4YHO-TIOMYJISIpHON MHGOPMAIIUU, CTPYKTYPUPOBAHUSI U UHTEPIPETAIIUU
uH(pOpMaIUKU, MOIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHAIM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O ©W  OICHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UHPOPMAIIUH;

POSIBIISITH OpraHu3alOHHbIE U NO03HABATEIbHbIE yMEHUs
CaMOCTOATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Mpolecce
BBITIOJIHEHUS IPOSKTHBIX U y4eOHO-UCCIIEI0OBATEIBLCKUX PAOOT;

paboTaTh B TpPyNIEe C HWCIOJIHCHUEM PAa3IMYHbIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACTIPEACIISTh IEATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJaJ KaXXIOTrO U3
YYaCTHUKOB T'PYMIIbI B pEHIEHUE pacCMAaTPUBAEMON TPOOIIEMBI;

IPOSIBISATE MOTUBALUIO K Oyayiiend npodhecCuOHaIbHON AESITETbHOCTU 10
CHEIHUATBHOCTIM (HU3UKO-TEXHUYSCKOTO TIPOQUIIS.

K xoumy oOydenust B 11 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MOHUMATh POJb (PU3HMKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COITMATILHOM M 3THYECKOH cepax NesATEIbHOCTH YEJIOBEKa, POJb U MECTO
(GbU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHUpPA, POJIb ACTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa W  JAIBHEWIIEM HAY4YHO-



TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONMUCATEIbHOM, CHCTEMAaTU3UPYIOLIEH,
OOBSICHUTENTFHOM W MPOTHOCTHYECKON (YHKIHM (PU3NUECKONH Teopuu —
ANEKTPOJUHAMUKH, CIIELHAIBHON TEOPUHU OTHOCHUTEIBHOCTH, KBAaHTOBOMN
busuku, poib (puzndyeckoi Teopurn B (GOPMHUPOBAHUU MPEACTABICHUHN O
bu3nYecKkoil KapTUHE MHUpa, MeCTO (PU3MUYECKOM KapTHUHBI MUpa B 00IIEeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nuuaTh YCJIOBUS NTPUMEHHMOCTH Mojeiell (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE U  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUNA MasiTHUK,
UJcabHBIA TMPYKUHHBIA MAATHUK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KOJIe0aTeNbHBIN KOHTYp, TOHKasl TUH3a, MOJIENICH aTOMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

pasnuyath ycloBUS (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IMIOJIOXKEHUS M 3aKOHbl JJIEKTPOAUHAMUKH H
CHELMAIbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHma, 3akoH
AJEKTPOMArHUTHOW  WHAYKIMM, TnpaBwio  Jlenma, cBa3p  JJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IE€NU CO CKOPOCTHIO
U3MEHEHUSI  CWJIBl  TOKa,  IIOCTYJAThl  CHELUAIBHOW  TEOPHUH
OTHOCHUTEJIBHOCTU DUHIITEIHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBbIE MPOLIECCHI U ABJICHUS, UCIIOB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doToapdexra, mnepBbld W BTOpOM mocTynarsl bopa, nOpuUHLIUN
COOTHOIIICHUsI HeompenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAacCOBOT'O YMCE U 3HEPIHMU B SJIEPHBIX PEAKLMAX, 3aKOH
PaIroaKTUBHOIO pacraja);

ONMKCHIBATH (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh TNOTEHLHAJIOB, JJIEKTPOJABIKYINAS CHJIA, WHIYKIMS
MarHuTHOTO TOJISl, MAarHUTHBIA MOTOK, cWia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYINAS. CUJIAa CAMOMHIYKLMH, 3HEPrusi MArHUTHOTO MOJIS
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HUMIYJbC, IOJIHAA SHEPIHus,
SHEprusi MOKOsi CBOOOJHOM 4YacTHIIBI, PHEPrUsl W HMITYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsi pa, SHEPTHs CBA3H sIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PUBNYECKUX  SIBIICHUMA:
AIIEKTPOMArHUTHAS UHIYKUHUSA, CAMOUHIYKIUS, PE30HAHC, UHTEPPEPEHITUS



BOJH, JAu(paKmus, JUCIIEPCUs, TOJHOE BHYTPEHHEE OTpaKEeHHE,
dotosnexktpuueckui dhdext (dororddexr), ampda- m Oera-pacmambi
anep, raMMa-u3lydeHue snaep, (Ppu3ndeckue MPUHITUIBI CIIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTpEENATh HaIlpaBiICHUE WHIYKIUW MarHUTHOTO TOJIsi MPOBOJHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna;

CTPOHUTH N300pakeHHe, CO3JaBAEMOE TNIOCKUM 3€pKaJioM, TOHKOM JTHH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTH OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHSATUS, TEOPUH U
3aKOHBI Ui aHaidu3a M OOBSICHEHUS  (U3MUECKMX IPOLIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKTaJlaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOIIOLUHU 3BE3/] U BeelleHHOi;
MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYHUH C
UCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUW, IMPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (PUKCUpOBaTh pPE3yibTaThbl TMOJYYEHHONW 3aBUCHMOCTHU
(¢u3MUeCKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JleflaThb  BBIBOJABI IO  pe3ysbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHUs, OIlEHUBAaTh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: TIIaHUPOBATh
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUTIOTE3bI;

OMUCHIBATH METO/IbI TIOJIYYEHHUS HAYYHBIX AaCTPOHOMUYECKUX 3HAHUIA;
coOJII01aTh TIpaBUiIa 0€30MaCHOTO TPY/Ja MPH MPOBEACHUU MCCIICIOBAHUN
B paMKax y4eOHOro OKCIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
MCCIICIOBATENIbCKOM M TPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESABHO 3aJaHHOU
bu3nUeckoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHS BBIOMpATH
dbu3ndecKkue MOJeI, OTBEYAlolue TPEeOOBAaHUSM 3aJadyH, MPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHuit
NPy HMCHOJIb30BAaHUM MaTEeMaTUYeCKUX METOJIOB pEIIeHUs 3ajaad,
MPOBOAUTH PacUYEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YUYETOM MOJYYEHHBIX
pE3YIbTATOB;



pemarh KadeCTBEHHBIE 3afaud, TpeOyrolmue NPUMEHEHUsS 3HAHWA U3
pa3HBIX pa3leNnoB Kypca (PU3MKH, a TAKKE UHTETPAINH 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl Ha U3yUYEeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMUCTB
U TEXHOJOTUYECKUX TPOLIECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJIU3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M TPOU3BOICTBEHHOM
NESATEILHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIpOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHLHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAYKd M TEXHOJOTHM Uil JAJIBHEHIIETO Pa3BUTHUS YEJIIOBEYECKOTO
00IIIeCTBA;

MPUMEHSTh pa3IuyHble CIOCOObI paboThl ¢ MHpOpMaLUeH (PU3UYECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, TepepabOTKu M MpeabsBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(GOPMAIUH, CTPYKTYPUPOBAHUSI U UHTEPIPETALINH
uHoOpMaIuKU, TOJMYYCHHOM U3 PA3JIMYHBIX HCTOYHHUKOB, KPUTUUYECKU
aHANMM3UPOBaTh  TOJIydaemMyr  uWH(poOpmanuioo W OICHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaiM3a UICTOYHUKA HHPOpMaLIUK;

MPOSIBIISIT OpraHU3aluOHHBIC u MO03HABATEIbHbIE yMEHUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBINIOJIHEHUS POEKTHBIX U Y4€OHO-UCCIEI0BATEIbCKUX PAOOT;

paboTaTh B TpyINNe C HCIOJHEHUEM pPa3JIMUYHBIX COILUAJIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy IPYIIIbI, PALIMOHAIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHWBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYTIIBI B PEIICHUE PACCMATPUBAEMON TTPOOIIEMBI;

MPOSIBIIATh MOTUBAIMIO K Oyayiie npodecCuOHAIBHON NeATeIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
Kontpoabusbie IIpakTuuyeckue
n/n NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' Vi A prpos https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K 1
AHeMatHa 0 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
22 Hmnavmia 10 https://m.edsoo.ru/f16b68d7
N bubnuotexa [JOK
23 Cratiica TREpAOro Tefa . https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 hitps://m.cdsoo.ru/f 1666847
Hroro no paszneny 35

Paszpen 3. MOJIEKYJISAIPHASA ®PU3UKA U TEPMOANHAMUKA

3.1 OCHOBBI MOJICKYIIPHOKHHETHYCCKON TCOPUH 15 bubmorexa [TOK
’ yIp p https://m.edsoo.ru/f16b68d7
bu6mmnoreka [JOK
2 T T 2
3 epMoIMHaMHKa. T erIoBbIe MAITUHBI 0 hitps://m.cdsoo.rw/f16b68d7
3.3 ArperatHble coCTOsIHUS BenlecTBa. Da3oBbie 14 bubnmnoreka [JOK




TIEPEXO/IbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 MEKTPHIEcKoe moxe 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBNYECKU TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHI IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859¢f1
bubmuorexa [JOK
1.2 1
MKTPOMATHATHAS HHAYKLLI 3 https://m.edsoo.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
bu6mmoreka [IOK
2.1 M 1
CXAHIICCKIE KoNeOanis 0 https://m.edsoo.ru/39859ef1
bu6mmorexa [IOK
22 DJeKTpOMarHUTHbIE KOJIeOaHuUs 15 https://m.edsoo.ru/39859f1
)3 MexaHu4ecKe U AIEKTPOMarHuTHBIE 10 bubnuorexa [JOK
' BOJIHEI https://m.edso0.ru/39859f1
24 Omtika 25 bu6mmorexa [IOK
https://m.eds00.ru/39859¢f1
Hroro no pazgeny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
bu6mmorexa [IOK
1 T
. Octioser CTO 3 https://m.edso0.ru/39859ef1
Wroro no pazueny 5




Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1 KopnyckymsipHO-BOJIHOBOM yaan3M 15 bubmmorexa LIOK
) PHyCKy AP Y https://m.edso00.ru/39859f1
bu6mmoreka [IOK
4.2 o 5
fsika aroMa https:/m.edsoo.ru/39859f1
43 ®du3rKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YaCTHUI] https://m.edsoo.ru/39859ef1
Hroro no pazgeny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PU3HUECKHI MIPAKTUKYM
. bubnuorexa [JOK
6.1 PusHIeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
’ NeSITeIbHOCTH, IPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢f1
u3yueHnu kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmuorexa [JOK
P 1
CICPBHOC Bpertt 0 https:/m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

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

10.2

Y4uThIBaTh TPAHUIBI TPUMEHEHHUS HM3YYEHHBIX (PU3UYECKUX MOJICIICH:
MaTepHaibHasi TOUKa, HHEPIHaJIbHas CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE
TEJI0, UICAIBHBIN Ia3; MOJEIU CTPOCHUS ra30B, )KUIKOCTENW U TBEPABIX TEll,
TOYCYUHBIN DJICKTPUYCCKUH 3apsij] — IMPU PEIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sBiIeHUs (TPOLECCh) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHWE, CBOOOIHOE TaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; Auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTEH U TBEPABIX TN, U3MEHEHUuEe o0bEMa Ten
OpY HarpeBaHUM (OXJIQXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
NOBBILICHHUE JIaBJICHUS T'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY[IE, CBA3b
MEXy IapaMeTpaMH COCTOSIHMSI ra3za B U30IPOLECCax; JIEKTpU3aLus Tel,
B3aUMOJICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUUYECKOE IBM)KEHUE, UCIONb3Ys (PU3NYECKUE BETHMYUHBI:
KOOPJIMHATA, IIyTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DHEprus, IOTCHIUAIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOUIHOCTh; TIpU  OINHUCAHUU
IPAaBWIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYMH, HX
0003HAa4YeHMs] W €IWHUIBI, HaXOAUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(GU3MUECKyI0 BETUUNHY C IPYTMMHU BEJIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBbIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHOJNB3YsS (PU3MUECKHUE BETUYMHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHsis
KMHETHYecKas SHEprus Xa0TUYECKOI0 JIBUKCHUS MOJIEKYIL,
CpeIHEKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS JHEprusi, pabora raza, KOd(QQHUIUEHT MOJE3HOrO JCHCTBHA
TEIUIOBOTO JBHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJBb3YEMBIX BEIMYMH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUTh
(GopMyInbl, CBS3bIBAIOIIME MAHHYIO (DPU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh N3YUCHHBIC QJICKTPHUYCCKUC CBOMCTBaA BCIICCTBA )51
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHUHBI:



10.7

ANEKTPUUECKUN 3apsill, SJEKTPUUECKOE TI0Jie, HaNpsLKEHHOCTb OIS,
MOTEHLIMAN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
buznyecKuit CMBICI HCTIOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIeCKUe
3aKOHbl M TPUHIMUIIBL: 3aKOH BceMupHoro tsrotenus, I, II u III 3akonbl
HproTOHa, 3aKOH COXpaHEHHUsI MEXaHWYECKOW DHEPruH, 3aKOH COXpaHEHUS
UMITYJIbCA, TPHHIUI  CYNEPIO3UIIMKH  CHUJI, TPUHIUI  PaBHOIPAaBUS
WHEPIUMAIBHBIX CHCTEM OTCUETa; MOJIEKYIIPHO-KHHETHUYECKYIO TEOPHIO
CTPOCHHUSI BEILECTBA, TAa30BbIE€ 3aKOHBI, CBS3b CpPEAHEH KHHETUYECKOU
SHEPTUU TEIUIOBOTO JBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypow,
MEpBbI 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPAHEHHS DJIEKTPUUYECKOIO
3apsina, 3akoH KyroHa; mpu 3TOM pas3iudvarh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE M YCIOBHS (IpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3inuuyaTh  yCJIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (U3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPSAMBIX U KOCBCHHBIX I/I3MepeHl/If/'I; IIpu 5TOM
dbopmynupoBarh npobieMy (3a1ady) U TUIOTE3y YY4EOHOr0 SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJIUTE OIIBIT
U GOPMYIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUS U HCHOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXAy (PU3WYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpOBATh  pPe3ylbTaThl  TOJYyYEHHOM  3aBUCUMOCTHU
GU3NYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpapuKOB, J€JIaTh BBIBOJIBI IO
pe3yabpTaTaM UCCIeI0BaHUS

CobmoiaTh mpaBmiia 0€30MacHOro Tpy/a MpU MPOBEICHUN UCCIIETOBaHU B
pamMkKax  y4eOHOrO  OJKCHepUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOH AESITENFHOCTH C MCIOIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemats pacu€rTHble 3aaud C SBHO 3aJaHHON (U3MUYECKON MOJENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PHU3UUECKUE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

Pemate Ka4C€CTBCHHBIC 3aga4u: BBICTPAanBaATb JIOTHUYCCKH
HCIIPOTUBOPCUUBYIO IICIIOYKY paCCY)KI[GHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC



3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKHUE SIBICHUS

10.15

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTUH Ui TOMCKA, CTPYKTYPHUPOBAHUS,
UHTEpIpETallud ¥ TPEJICTaBICHUS Y4eOHOH U  HayYHO-NOIMYJISIPHON
uHPOpPMALIMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJTM3UPOBATH MOJTy4aeMyro HH(pOpMaIUio

10.16

10.17

10.18

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

Hcronp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
st oOecriedyeHrss O€301ACHOCTH TIPU  OOpallleHHH C MpuOoOpaMHu H
TEXHUYECKHUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 370POBbS U COOIOIACHUS
HOPM 5KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTath B rpymme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMSX, aJCKBaTHO
OLICHUBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PCIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHULBI MPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJeINeH:
TOYEYHBIN JJIEKTPUYECKUHN 3apsj, slepHas MOJENIb aTroMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa MPHU pelIeHNH (PU3NUECKHX 3a]a4

11.3

PacnioznaBate (usznueckue sBieHus (Iporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB 9JJICKTPOJMHAMUKMA M KBAaHTOBOW (DU3MKH: 3JIEKTpHUYECKas
POBOMMOCTb, TEIJIOBOE, CBETOBOC, XMMHYECKOE, MAarHUTHOC JCHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHXKYINUICS 3apsn,
AIIEKTPOMarHUTHBIE KOJIeOaHMsI " BOJIHBI, IpSIMOJIMHEIHOE
pacnpoCTpaHEHUE CBETa, OTPaKEHHE, NpEIOMIICHHE, WHTepdepeHIus,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUECCKUIN
abdekt (PorodddexT), cBeTOBOE aBieHNUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHas W HMCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3y4EHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: MJICKTPUICCKUI 3apsif], CHJIa TOKa, SJEKTPHUUECKOE HAMPsKEHNUE,
AJIIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHIYKTHBHOCTD KATYIIKH, SHEPTHsI JICKTPUYECKOTO ¥ MAarHUTHOTO TIOJICH,
NEpUOJl U YacTOTa KOJICOAHWH B KoJieOAaTelIbHOM KOHTYpE, 3aps U CHIla
TOKA B TIPOIECCE TapMOHMUYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(GOKyCHOE pacCTOsSsHHE U ONTHUYeCKas Cujia JMH3bI; [P ONUCAHHUH
MMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI HCIOJIb3YCMbIX BCIIMYHUH, HUX
0003HAUCHHsI W EIUHMIIbI, YKa3blBaTh (POPMYJIBI, CBA3BIBAIOIINE IAHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMU BEIMUNHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIE SIBJICHHS M TPOIECCHI, HCIOIb3YS
du3nYecKue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrUs M HMITYJIbC (POTOHA, MEpHOA IOJIypacraja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPU ONMUCAHWUU MPABUIBHO TPaKTOBATh
(U3UYECKUN CMBICI UCTIOIB3YEMBIX BEIHMYHMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME MAaHHYIO (U3UYECKYIO BEIMYHUHY C
JIPYTMMH BETUYMHAMU, BBIUYUCISITh 3HaUeHUE (PU3NYECKOM BETUUMHBI

11.6

11.7

11.8

AHanm3upoBath (U3NYECKHUE MTPOLECCH U SIBICHUS, HCIIONB3Ys (PH3UIECKUE
3aKOHBl W MpPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIEI0BaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO paclpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, YPABHEHHUE
OiHmrTeitHa a8 QoTorddexTa, 3aKOH COXpAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacnaja; IpuU 3TOM pa3iavyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKOe  BBbIpaXXEHHWE M ycjoBHsl  (TpaHMIbI,  oO1acTh)
NPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MArHUTHOTO  TOJsS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa 1 cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBaeMOE IJIOCKHM 3€pKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MponecCOB C UCIIOJB30BAHUEM ITPSAMBIX H KOCBEHHBIX HSMGPGHHﬁ; IIpHu 5TOM
dbopmynupoBath IpobieMy (3a1ady) ¥ TUIOTE3y YI4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 00OPYI0BaHUS, MPOBOJIUTE OIBIT
1 GOPMYyIUPOBATH BBHIBOJIBI

11.10

OcyiecTBisITh MpsiMble M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh




U3BECTHBIE METO/BI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3ybTaThl TOJIYYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaUKOB, AETaTh BHIBOABI 110 pe3yJIbTaTaM UCCIIeIOBAHMS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a P MPOBEACHUH HCCIICTIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOI\/JICTB u
71ab0paToOpHOTO 000PYIOBAHUS

Pemate pacuérHple 3amauud ¢ SBHO 3aJaHHON (HU3MYECKON MOJEIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHITUIIBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYI0 MOJCIb, BBIICIATh (PU3NUECKHE BEITUYHHBI
U QopMynbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATHHOCTb IMOJIYYCHHOTO 3HAYCHHSI (PHU3UICCKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC
3daKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonp3oBaTh  mpuU  peuieHHWH  yuyeOHBIX  3a7ad  COBpPEMEHHbBIC
UH(GOPMAILMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEPIPETAllMM U TPEACTaBICHUS Yy4eOHOW U HAyYHO-TIOMYJISPHOU
uH(pOpMallMK, TONYYEHHONH W3 pa3jIMYHbIX HCTOYHHKOB; KPUTUYECKU
AHATM3UPOBATH MOTYyIaeMYI0 HH()OPMALIHIO

OOBSCHATh TPUHIMUIBI JIEUCTBUS MAIllMH, TPHOOPOB M TEXHHUYECKHX
YCTPOMCTB;, pa3nuyaTh yCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoanTH MpUMEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb3oBath TeopeTnyeckue 3HaHUA MO (PU3HUKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust 0Oe30macHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUII COXPAaHEHHS 3/I0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOT'0 MIOBEICHUS B OKPYXKAOLIEH cpene

11.19

PaGorate B rpymnme C BBIMOJHEHUEM pA3TUYHBIX COIMATIBHBIX PpOIIEH,
MJIAaHUPOBATh PadOTy TPYNIBI, PAlMOHATBHO PACIIPEACIATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCT B HCECTAHJAAPTHBIX CHUTYyallMAX, aJACKBATHO
OLCHUMBATb BKJIaJd KaXJ0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koxa npoBepsiemoro

pas3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHUA

1.1

®usuka — Hayka o npupoae. Hayunbie meTonasl
MO3HAHUA OKpyKarouero mupa. Poip skcniepumenTa
U TEOpUM B IIpollecC€ TMO3HAHUA IPHUPOABL.
DKCHepuMEHT B (pU3HKE

1.2

MonenupoBanue ¢usuueckux  SABICHUH |
nporieccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBI M TEOpHM. ['paHUIBl IPUMEHUMOCTH
(¢u3MUeCKUX 3aKOHOB. [IPpHHIMII COOTBETCTBHSL.
Porp m wmecro ¢msukun B (opmupoBaHHH
COBPEMEHHOW  HAay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH EeSITeNbHOCTH JIIOIeH

MEXAHUKA

2.1.1

#HH#ParHH#KHHEMATHUKA

Mexanuyeckoe  aBukeHue.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBbI KOOPIMHAT.
CrnoxeHue nepeMelIeHUN U CI0KEHHE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJMHEWHOE
nBukeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOPOCTH, YCKOPEHMsS, NYTH HW IEepeMEIICHUS
MaTepHaJIbHOU TOYKU OT BPEMEHHU

2.14

2.1.5

2.1.6

CBoboaHOe majienne. Y CKopeHue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JIBHOKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENHHAs CKOpOCTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTENBHOE YCKOPEHUE

TexHuyeckue YCTPOﬁCTBaZ CIINAOMCTP, ABUKXCHUC
CHapsA 0B, HECTIHBIC U pCMCHHBIC IICpCaaIn

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOIIEHHS MEXAY



2.2

2.3

MyTSMH, IIPOVICHHBIMHU TEJIOM 3a
HIOCJICIOBATEIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
IapuKa B BS3KOW XHUIKOCTU. V3yueHue ABHKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

291 IIpunnun orHocurensHocTH ['anmunes. Ilepsbliid
o 3akoH Hetotona. MHeprumaabHble CHCTEMbI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHuun cynepno3uiuu Cuil

Bropoii 3axkoH HproTOHA [U11 MaTEpUAIBHON TOYKU B
223 unepuuanbHoit cucteme otcuéra (MCO). Tperni
3akoH HproTOHa /U1 MaTepHaIbHBIX TOUEK

2924 3akoH BceMUpPHOTO TiAroTeHus. Cuina TSHKECTH.
o [TepBast KOCMUYECKast CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Tpenue. Cuiia TpeHUS
296 CKOJIbXKCHHUSI M cuiia TpeHus mokos. Koadduuument

TPCHUA. Cuna COIMPOTUBJICHUA IIPpU ABUIKCHHHU TCJIa
B X KMJAKOCTH HJIM I'a3€

557 [locTymaTensHOe ¥ BPAIATENbHOE  JBHIKEHHUE
o abCOJIIOTHO TBEPIOIO Tela

MoOMEHT Cuilbl OTHOCHTEIBHO OCH BpalllCHMS.
2.2.8 IIne4o cuibl. YciioBus paBHOBECHS TBEPAOIO TENA B
HNCO

TexHuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

229

[Ipaktuueckue pabotel. M3ydeHue ABMIKEHUS
Opycka IO HAaKJIOHHOM IJIOCKOCTH MO AEHCTBHEM
HecKosbkux cui. MccienoBanue 3aBUCUMOCTH CHJ

2.2.10 yIPYrocTH, BO3HUKAIOIUX B JAehopMUpPYyEeMOil
NpYy)XUHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUH paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHalbHBIX TOYEK. MIMIysIbC CHIIBI M U3MEHEHUE
MMITyJIbCa TeJla

3akoH coxpaHenust umiyiabca B MICO. PeaktuBHoe
JIBUKECHHE

232

233 Pa6Gora cunel



234

MOoOIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHOM TOYKH.
TeopeMao KMHETUYECKOW dHEPIUHU

[TorennmanpHas 3Heprus. [loTeHnManbHas SHEPTUs
yIpyro nehopMUpPOBaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3U IMOBEPXHOCTH
Seman

HOTCHHH&J’IBHHC N HCIIOTCHUUAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIIOTCHLIHUAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEpPIrun CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MeXaHHYeCKOM OHEPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpPOMCTBA:  IBMIKCHHME  PakKer,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTueckue padoTel. 3ydeHue cBA3M CKOPOCTEi
Tel MpU Heympyrom ynape. MccnemoBanue cBA3U
paboThl CHUIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON TeopuH. BpoyHOBCKOE JBUKEHUE.
Huddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBHS
YacTHI] BEUIECTBA
Mopenu CcTpoeHus Ta30B, XUIKOCTEH M TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYJL. KonnuectBo BEIIIECTBA.
ITocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

u3mepenue. lllkana remneparyp Llenbcust
Monens upeanpHOro rasza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HJI€ATBHOTO
rasa
AOcomoTHass TemmepaTypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM DHEPruy  TEIUIOBOTO  JIBHIKCHUS
yactull raza. [llkana temnepatyp KenbBuna

317 VpaBuenune Kianeiipona — MeHnaeneeBa. 3akoH
JanproHa

318 I"a3oBble 3ak0HBI. M30mpolLieccsl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,



u30Xx0pa, u3odapa

3.1.9

3.1.10

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapOMETP

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

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepmonuHamudeckas cHUcCTEMA. BnayTtpennss
SHEPTUs TePMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHUs

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UJCAIbHOTO Tra3a

3.23

Bunsr TEIUIONEPEIaYun: TEIIONPOBOJHOCTD,
KOHBEKUMUA, U3JIy4YeHue. TermoéMKOCTh  Telna.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLIECCaM.
['paduueckas uHTEpIIpEeTaIys paboThHI ra3a

3.2.5

Teniosnie MAaIlIUHBI. [TpuHIUTIBI JIIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHnT moie3Horo
nevcteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTtumocTh
IIPOLIECCOB B IpuUpoAe. TeloBble JBUTAaTEIH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHKU

TexHHueCcKue yCTpoiCTBa: JBUTAaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. 3mepenue ynenbHOMN
TEIJIOEMKOCTH

33

ATPETATHBIE COCTOSAHNUA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

Hap006pasoBaHI/Ie N KOHACHCAlMA. I/IcnapeHHe 151
KUMEHUEe. YIenbHas TeIlIoTa nap006pa30BaHH5{.
3aBHCHMOCTD TEMIICPATYPbl KUIICHUA OT AaBJICHUA

AOCONIOTHAS ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3JIyXa.
Hacelennslii nmap

3.33

3.34

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucTayioB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauim3anus. VaenbHas TEmjoTa



riaBienus. Cyomumarus

3.3.5 VYpaBHeHuUe TEII0BOTO OaaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETpP, TEXHOJOTUHU MOTYUCHHS
o COBpPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Tpaktuyeckue paboTel. M3MepeHue BIIAKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
411 OneKkTpu3anusl Tell. JJeKTpudyeckuid 3apsa. Jsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
DnexTpuueckoe ToJIe. Hanpspok€HHoCTb
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepnosuuuu.
JIuHuK HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabora cui AIEKTPOCTATUUECKOTO TOJISL.
o IMorenmuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKU B  IMOCTOSHHOM
4.1.7 AIIEKTPUIECKOM nore. Jusnexkrpuyeckas
MIPOHUIIAEMOCTD
OnextpoéMkocTs. KoHaeHcarop. DNeKTpOoEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOpa. OHEPrus 3apsyKEHHOTOo
KOHJIEHCATOpa
Texauueckue YCTpOMCTBA: AJIEKTPOCKOII,
419 AIEKTPOMETP, ANIEKTPOCTaTUUECKAast 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPOMPUOOPOB,  KOHJIIEHCATOD,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [IpakTnueckue paboTHI. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOpa
[TOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
VYcenoBus CyIIIECTBOBAHUS MTOCTOSTHHOTO
4.2.1 ANeKTprudecKkoro Toka. Mcrounnku toka. Cuia Toka.
ITocTosiHHBIN TOK
4.2 422 Hamnpsoxenue. 3akon Oma 1i1s ydacTka [enu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
o CONPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOe, NapauieIbHOE, CMEIIaHHOE

COCAUHCHUC ITPOBOAHUKOB



495 Paborta »snextpuyeckoro Toka. 3akoH Jxoyms —
o Jlenua

4.2.6 MoIIHOCTD 3IEKTPUYECKOTO TOKA
anekTponBwkymas cuina (mamee — DOJIC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHHKA TOKA.
3aKoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi 1enu. KopoTkoe 3amMbIkaHue

4.2.7

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIIOB.
4.2.8 3aBUCUMOCTh ~ CONPOTHUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429 OnekTpuueckuii Tok B  Bakyyme. (CBoiicTBa
o 3JIEKTPOHHBIX ITy4KOB

[TonynpoBonnuku. CoOcTBeHHass M HpPUMECHas
4.2.10 IIPOBOAMMOCTh MOJIYIPOBOAHUKOB. CBoiicTBa p-n
nepexoza. [lomynpoBoaHukoBsie pruOOPHI

BJ'ICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.

4.2.11
DNEKTPONUTHYECKAS AUCCOLUALNS. DIEKTPOJIN3

DneKTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
4.2.12 HECaMOCTOSITENIbHBIM  pa3psa. Paznuunble  THIBI
CaMOCTOsTeNbHOTO pa3psana. Monuusd. Ilnazma

TexHu4eckue yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKa, JJIEKTPOHArpeBaTEIIbHbIC
4213 npudopsl, JJIEKTPOOCBETUTEIILHBIE npudopBkl,
o TEPMOMETDP CONPOTUBJICHUSA, BAKyyMHBIH JHOJ,
TEPMUCTOPBI u (oTope3ncTopsl,

HOJ'IYHpOBOI[HI/IKOBHﬁ Au0oa, raJlbBaHHUKa

[TpakTueckue paboThl. l3yueHue cmemaHHOTO
COEIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne OJIC wucTOYHMKA TOKa M €0
BHYTPEHHETO COINIPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A

11 KIIACC

Kon Koanposepsiemoro
pasaesia  3JieMeHTa

4 OJIEKTPOAMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

4.3 431 ITocTostHHEIE MAaTrHUTEL. BsaunmonelictBue
e IMOCTOSIHHBLIX MAarHUTOB



MarnuTtHoe 1nosne. BeKTop MarHUTHONW MHAYKIIUH.
[Ipunmun cynepno3uuuu. JIMHUM MarHUTHOMN

4.3.2 MHAYKIUMK. KapTuHa TUHUA MarHUTHOM MHIYKIIMU
II0JIS IOCTOSIHHBIX MArHUTOB
MarnuTtHOe 1ose npoBoJHUKA ¢ TOKOM. Kaprtuna
JUHUW TOJs JIJIUHHOTO MPSIMOTO MPOBOAHUKA U
433 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKUA C
TOKOM. OnbiT  Opcrena. BzaumoneiictBue
IIPOBOJIHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOAy/b U HallpaBJIEHNE
Cuna Jlopenma, e€ MOJyJb M HalpaBJICHUE.
4.3.5 JBrkeHre 3apspKeHHOM 4YacTUIbI B OJJHOPOJIHOM
MarHuTHOM noje. Pabota cunbl Jlopenia
4.3.6 SIBneHne 3NeKTPOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHAYKLUU
438 OJAC wuHaykuuu. 3aKOH  3JEKTPOMArHUTHOU
e uaaykiun Papajes
Buxpesoe snexrpuyeckoe nose. 3C uHAYKIINHT B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTYHaTelbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBumno Jlenna
4311 NupyktuBHOCTh. SIBNeHne camounaykuuu. I/C
e CaMOMHTYKI[HH
4.3.12 DHeprusi MarHuTHOTO TOJISI KATYIIIKA C TOKOM
4.3.13 DNEeKTpPOMarHUTHOE T0JIe
TexHuuecKkne yCTpONCTBA: MOCTOSHHBIE MAarHUTBHI,
4.3.14 JJIEKTPOMArHUTBHI, JJIEKTPOIABUTATENb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHUIl, UHAYKIMOHHAs NI€Yb
[TpakTueckue paboTbl. M3ydyeHne MarHUTHOIO
MOJIsl KaTyIIKA ¢ TOKOM. MccnenoBanue aeicTBus
4.3.15 MIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SABJICHUSA 3JICKTpOMaFHPITHOI>’I

WHIYKIAH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
KonebarensHas cucrema. CBoOOIHBIE KOI€OaHMS.
5.1.1 INapmonnueckue xonebanus. Ilepuon, uacrtora,
5.1 amMIIuTyAa U ¢asza KojaeOaHMit

[IpyxrHHBIN MagsTHUK. MaTeMaTH4eCKUI MassTHUK

ypaBHeHI/IC rapMOHHUYCCKUX KOJICOaHMH.
Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC



5.2

KOJIE0ATEIBbHOTO ABVKECHUS

[IpeBpamienne SHEpruM TIpU TAPMOHUYECKUX
Konebanusax. CBs3p  aMIUIUTYAbl  KoJieOaHUUH

>.1.4 HCXOJIHOM BEJIMYMHBI C aMIUTUTYaMH KoJiecOaHmit
€€ CKOPOCTU U YCKOPECHMS
KonebaTenpHbIit KOHTYP. CBoOopanbIe
JJIEKTPOMAarHUTHbIE Koje0aHHs B  MJCAIbHOM
5.1.5 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS  MEXIY
MEXaHUYECKUMHU u AIIEKTPOMArHUTHBIMH
konebanusamu. @opmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMH B  HJCATBHOM
o KOJICOATEIBHOM KOHTYpPE
BeinyxeHHbIe MeXaHUYeCKue KoJsieOaHusl.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BbIHYXIEHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN IIEPEMEHHBIN
o TOK.
51.9 MoIHOCTh NEPEMEHHOI0 TOKa. AMIUTUTYAHOE U
o JeACTBYIONIEE 3HAYEHHE CHIIBI TOKA U HAMPSIKEHUSI
Tpancpopmarop. IlpousBoactBo, mnepenaua u
norpedieHue JIEKTPUUYECKON SHEPTUU.
5.1.10 DKOJIOTUYECKME  PUCKUM TP I[POU3BOJCTBE
o SIIEKTPUIECKON SHEPIHUH. Kysbrypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUN B MOBCEITHEBHON
KHU3HU
5111 Texnuueckue YCTPOMCTBA: ceiicMmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
[TpakTuyeckue paboThI. HccnenoBanue
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
5112 HUTM OT JUIMHBI HUTH M  Macchl Tpy3a.

HccnenoBanue MNEpEMCHHOTO TOKa B MLCIIKM U3
MOCJIEIOBATEIbHO COEIMHEHHBIX KOHJACHCATOpa,
KaTyHlIKU U pEe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanunueckue BOJTHBI, yCIIOBUS

501 pacnpocTpaHeHusI. [Tepuon. CxopocTb
pacrpoCTpaHeHHs ¥ JJIMHA BOJHEL. [lomepednsie u
MIPO/IOJIEHBIC BOJTHBI

597 ###Par###  Wutepdepenuus u  audpaxmus
MEXaHUYECKUX BOJIH

593 3Byk. CxopocTh 3ByKa. [’ pomMkocTh 3ByKa. Bricora

ToHa. TemOp 3ByKa



5.3

524

DJIEKTPOMArHUTHbIE BOJHBI. Y CIIOBUS U3JTYUYECHHS
AIIEKTPOMAarHUTHBIX BOJH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 3J€KTpOMarHUTHOI BOJIHE B
BaKyyMme

525

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HUE,
IIPEIOMIICHUE, noJisipu3anus, T paxus,
untepdepeniysa. CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

Illxkana smeKTpoOMarHUTHBIX BOJH. lIpumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpyuHUMIBI ~ paguoOCBSI3U M TEINEBUICHHUSL.
Paguonokanus. DIeKTPOMAarHUTHOE 3arps3HEHHE
OKPYXKAaKOIEH Cpebl

Texnuueckue yCTpOiicTBa: MY3bIKaJIbHbBIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasi JAMAarHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, paAuONpHEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neun

OIITUKA

5.3.1

5.3.2

IIpsMonuHENHOE  pacCIpOCTpPAaHEHHWE CBETa B
oaHopoaHOM cpexe. JIyu cBera

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHU B INIOCKOM 3epKaiie

533

HpeJIOMJIeHI/IG cBeTa. 3aKOHBI MMpECJIOMJICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPEIIOMJICHU A

534

535

Ilonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi
YTOJI OJIHOTO BHYTPEHHETO OTPAKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHBIN cocTaB 0€JIoro cBeTa.

[IBer

5.3.6

Coluparoiue U pacceuBaronyue JIUH3bL. TOHKas
nrH3a. POKYCHOE PACCTOAHUE U ONTUYECKask CUJia
TOHKOM JuH3bL. [locTpoeHue un3zo0pakeHuil B
coOuparommx 1 paccenBaromux jauH3ax. Gopmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH301

5.3.7

IIpenenst [IPUMEHUMOCTH F€OMETPUYECKON
ONTHUKH

5.3.8

WnTepdepenmus csera. KorepeHTHbIE HCTOUHUKH.
VYcnosus HabI01eHus MaKCHUMYMOB u
MUHUMYMOB B UHTEp(EPEHIIMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB

5.39

Judpakuus cBera. JudpakuuoHHas peméTka.
VYcnoBue HaOMOIEHUS TJIaBHBIX MaKCUMYMOB MPH
MMaJIEHUM  MOHOXpPOMAaTHMYECKOTO  CBE€Ta  Ha




TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus ceera
Texnuueckue YCTPOMCTBA: OYKH, aymna,
5311 ¢doroanmnapar, IIPOEKIIMOHHBIN amnmapar,

MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHas  OITHKA,
TudpakuoHHAs PelETKa, OISIPOn]

[Ipaktuyeckue paboThl. VM3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOMCTB
n3o0pakeHui B nuH3ax. HaOmronenue mucriepcuu
cBeTa

5.3.12

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panu1iel IIPUMEHUMOCTH KJIaCCUYECKOM
6.1 MexaHuku. [locTynaTel TEOpUH OTHOCUTEIBHOCTH:
’ MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DWHIITEITHA

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTHU.

6.2
3aMmeUIeHHe BpEMEHHU U COKPALLEHUE JIJIUHBI

6.3 OHeprus U UMIYJIbC CBOOOIHOM YacCTHUIIbI

Csi3b  Maccel € DJHEprueil M HUMIYJIbCOM
6.4 CBOOOJHON YacTULbl. DHEPIUsi MOKOsI CBOOOJHOM
YaCTHIIBI

KBAHTOBAA ®U3UKA

7.1

7.2

SJIEMEHTEI KBAHTOBOI OIITUKU

@®ortonbl. ®opmyna Ilnanka cBgA3u dHEpruu
7.1.1 ¢doToHa ¢ ero yacToTod. DHEprust U HUMILYJIbC
dortona

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH
A.T'. CroneroBa. 3akoHbl hoTOdIPdeKTa

VpaBHenne OifHmTeiiHa s poToaddexTa.
«Kpacnas rpanumna» ¢potodrddexra

7.1.4 Hasnenue ceera. OnbiTel I1.H. JIeOGeneBa

7.1.5 XUMHUYECKOE JIEUCTBUE CBETA

TexHuueckue yCTpOCTBA: (hoTOdIEMEHT,
dboTomaTuuK, COTHEUHAs OaTapesi, CBETOIHO]T

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopna o
7.2.1 WCCIIEIOBAHUIO CTpOoeHHMs aToma. [Inmanerapuas

MOJEJIb aTOMa

Iloctynarel bopa. HW3nmydeHue u mOIIIOIIECHHE
7.2.2 (GOTOHOB TpHU MEepexojie aToMa ¢ OJHOIO YpPOBHS

SHepruu Ha Apyroil. Bunbsl cnektpoB. CroekTp




7.3

YPOBHEH 3HEPruu aTomMa BOI0pOJa

7.2.3

7.2.4

BosHoBbie cBolicTBa yactuil. BomHbl ae bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpUCTAJIIaxX

CHoHTaHHO€ U BBIHYXKJECHHOE  M3JIy4YCHHE.
YCTpoiCTBO M IPUHITUIT pabOTHI Ja3zepa

7.2.5

TexHu4ecKkue yCTpOMCTBA: CIEKTPAJIbHBIA aHAIN3
(criexTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[TpakTuyeckue paboThbI. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOJII0IEHUS u perucTpanuu
AJIEMEHTAPHBIX YaCTHUIL

OtkpsiTHe pagnoakTuBHOCTH. OnbITEI Pesepdopaa
[0  ONPEACICHHUI0O COCTaBa  PaHMOaKTHBHOIO
usnydenusi. CpoiictBa anb(a-, Oera-, ramma-
I/I3J'Iy‘~I€HI/I$I. BJII/DIHI/IG paI[I/IoaKTI/IBHOCTI/I Ha XHUBBIC
OpPraHU3MBbI

OtkpeiTEe TpOoTOHA U HeWTpoHa. HykinonHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsia
saapa. MaccoBoe unciio sijpa. M30Tomnsl
Anbda-pacniaf. DJIEKTPOHHBIM U TMO3UTPOHHBIH
Oerta-pacma. lNamma-usnyuenue. 3akoH
PaANOaKTUBHOIO pacnaia

DHeprus CBsS3U HYKJIOHOB B sAzipe. SIaepHbIe CHUIIBI.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. Jlenenne u CHHTE3 sSAep

Snepusiii  peakrop. TepMoOsIepHBIM  CHUHTE3.
[TpoGnemMbl U MEepCHeKTUBBI SJIEPHON SHEPTreTHKH.
OKOJIOTUYECKHE ACIEKTHI SIIEPHON IHEPTETUKU

OnemeHTapHble 4yacTHIbl. OTKpBITHE TO3UTPOHA.
dyHOaMeHTaIbHbIE B3aUMOJECHCTBUSA

7.3.9

7.3.10

TexHu4eckne yCTpOMCTBA: JIO3MMETP, Kamepa
Bunscona, siaepHblil peakTop, aToMmHas 6omba
[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

8.2

Bun 3Bé3gHoro neba. Co3Be3nus, sSpKue 3BE3MBI,
IJIAaHETBI, UX BUAUMOC JIBUKCHUC

Conneunas cucrema. IlnaHersl 3eMHOMU TpPYIIIBI.
IInaneTel-TUTAaHTBEl U UX CITYTHUKH, KapPJIIMKOBBIC



mw1aneTsl. Masbie Testa COMTHEYHON CUCTEMBI

8.3

8.4

Comnne, ¢otochepa m armochepa. ComHeunas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBCTHMOCTb, paauyc, TeMIiepaTrypa, UX
B3aMMOCBs3b. [[narpaMMma «CHeKTpajibHbIN KJIAcC —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3 ] TJIaBHOU
MMOCJIEIOBATEILHOCTH

8.6

Buytpennee crpoenue 3BE3a. CoBpeMEHHBIE
MIPEACTABICHUS O IMPOUCXOXKIACHUU W SBOJIIOIHH
CoJHia ¥ 3B€31. DTallbl JKU3HU 3BE3]

8.7

Mneunslii Ilyte — Hama ['anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pacnpeneneHue 3B€31, rasa
u e, llonoxenue u nuwxenue CosHua B
lNanaktuke. [1nockas u chepuyeckas MoaCUCTEMBI
lNanaktukn

8.8

8.9

8.10

Tunbl ranmakTuk. PaguorallakTUKM HW  KBa3apsbl.
UéEpHpbie ObIpBI B iApax rajlaKTUK

Bcenennas. Pacmupenue BceenenHoil. 3akoH
Xabb6mna. Paszberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennon». PenukroBoe usinydenue

MacurabHas CTpPYKTypa Bcenennoi.

MeraranakTuka. Hepeménnsie poOIeMbl
aCTPOHOMHUH




IMPOBEPSIEMBIE HA EI'D 11O ®U3NKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMBbl CpeHero
o01ero oopazoBaHus

ChopmupoBaHHOCTE YMEHUH paclo3HaBaTh (U3NUYCCKUE SBICHUS

(mporiecchbl) U OOBSACHATH X HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATHUAMHU H

BCIMYMHAMHU, XapaKTCPU3YIOIINMHU q)HSI/I‘leCKI/Ie IMpOoICCChI

ChopmMupoBaHHOCTh YMEHHI MPUMEHSATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJCKYSIpHOW  (U3MKM ¥ TEPMOIMHAMUKH,
ANEKTPOMHAMUKH, KBAHTOBOW (DM3HMKH IS aHAIH3a U OOBSICHCHHUS
SIBJICHUH MUKPOMUPA, MAaKpOMHUPA U METaMUpPa, pa3indarh YCIOBHS
(rpanunbl, 00JaCTH) NPUMEHUMOCTH (U3HYECKHX 3aKOHOB,
MOHUMaTh BCEOOMIMI XapakTep (YHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCTIOJIb30BaHUS YaCTHBIX 3aKOHOB;
AQHAIM3UPOBATh (PU3UYECKUE MPOIECCHl, HCIOIb3YS OCHOBHBIC

ITOJIOKCHU S, 3aKOHBI U 3aKOHOMCPHOCTHU

CpopMUpPOBAaHHOCTH YMEHHS PA3IMYaTh YCJIOBHUS NPUMEHUMOCTH

Mojieneil PU3NYEeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoOBaHHOCTb YMEHHS pellaTh pacuéTHbIE 3a/laud C SIBHO
3aJJaHHON M HEsABHO 3a/JaHHON (u3MYecKOH MOJeNbplo: Ha
OCHOBAaHMM aHajW3a YCJIOBUSA BBIOMpaTh (PU3MUECKHUE MOJEIH,
OTBevarole TpeOOBaHUAM 3a/lauM, IPUMEHATh (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTYyJaThl (PU3MUECKUX TEOpUH IpH
UCIIOJIb30BAHUM  MAaTeMaTHYEeCKMX METOJNOB pELICHUS 3ajady,
MPOBOAUTh pacd€Tbl HAa OCHOBAHMM HMEIOIIMXCS  JaHHBIX,
aHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METObI PELIEHHUS C

y‘IéTOM MOJIYUYCHHBIX PE3YJIbLTATOB

Pemarp kadecTBeHHbIE 3aJlauM, TPEOYIOLINME MPUMEHEHUs 3HaHWN
W3 pa3HBIX pa3[elioB IMIKOJIBHOTO Kypca (U3MKH, a TaKxke
WHTETpalMy 3HAHUU U3 JPYrUX MPEIMETOB €CTECTBEHHOHAYYHOTO
[IMKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKIACHUHN C OMOPOH

Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-IeCKI/Ie SIBJICHUSA

BJ'Ia)IeHI/Ie OCHOBHBIMHU METOJaMU HAay4YHOI'O IIO3HAaHUA,



UCIIOJIb3YEMbIMH B (U3UKE: TPOBOAWUTH NPSMBIE M KOCBEHHBIC
n3MepeHns (PU3NYECKUX BEIMYHMH, BBIOMPAs ONTUMAIbHBINA CIIOCO0
U3MEPEHHs W HCIOJb3ySd  HM3BECTHBIE  METOJBl  OLCHKH
MOrPEMTHOCTEN WU3MEPEHNUM, MPOBOAUTH HCCIIENOBAHNE
3aBUCHMOCTEH (PU3MYECKUX BEIMYHH C HMCIIOJIb30BAHHEM MPSMBIX
U3MEpPeHHUH, OOBSACHATH TIIOJIyYCHHBIE pPE3YJIbTAaThl, HCIOIb3Ys
¢du3nuecKkue TEOpUH, 3aKOHBI W TIOHATHS, W JelaTh BBIBOJBI;
coOmogath mpaBwia 0€30macHOro Tpyda IMpH  IPOBEICHUH
UCCIICIOBAaHU B paMKax y4eOHOro SKCIEepUMEHTa M Yy4eOHO-
HCCIIEIOBATENIBCKON /EATEIBbHOCTH C HMCHOJIb30BaHHEM IH(POBBIX

M3MEPUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

ChopmupoBaHHOCTE YMEHUN  aHAIM3UPOBATh U OLIEHUBATH
MOCJIEACTBUS  OBITOBOM M  IMPOW3BOJCTBEHHOW JICATEIBHOCTH
YeJIOBEKa, CBS3aHHON ¢ (DM3MYECKMMH TPOIECCAMH, C TTO3HIIHA
9KOJIOTHUYECKON O€30IMacHOCTH; MPEJACTaBICHUN O pPaIMOHAILHOM
[PUPOJIONOIB30BaHUHU, a TaKXKE pPa3yMHOM HCIOJIb30BAaHUU
JOCTMKEHHM HAyKW W TEXHOJIOTMWA Uil JAJIbHEHIIEro pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazeHne pa3IUYHBIMH crocobamMu paboThl ¢ HMHPOpMAaLUEH
(U3NYECKOTO CONEpXKaHHMsI C HCIOJIB30BAaHUEM COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJOTHI; PAa3BUTHE YMEHUH KPUTUYECKOTO

aHalin3a 1 OUCHKH JOCTOBCPHOCTH HOHy‘I&CMOﬁ I/IH(bOpMaI_[I/II/I

ChopmupoBaHHOCTE YMEHUH MPUMEHATH OCHOBOIMOJATAIOIINE
ACTPOHOMMUYECKHE IIOHATHUS, TEOPUM M 3aKOHBI IS aHAINW3a U
00BbsACHeHUS (DU3UYECKUX MPOIIECCOB, MPOUCXOATUX Ha 3BE3aX, B
3BE3AHBIX CHUCTEMAaX, B MEXIAJIAKTUYECKON Ccpele; IBHKEHUS

HEeOECHBIX TEJI, DBOIIOLUHY 3BE€311 M Beenennon
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