MMHUCTEPCTBO ITPOCBEILEHN S POCCUNCKOMN ®EJIEPALIN
MunuctepcTBo oOpazoBanus TBepCcKoit 001acTr
Otnen o6pazoBanus AgMUHUCTpad DUPOBCKOTO MYHUITUNIATBLHOTO OKpyTa
MyHuIUnaapsHOe 0I0PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE

PO)I(I[CCTBGHCKEUI CpEaHss O6H.[€O6p330BaTeJ'II)HaH IIKOJa

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBoautens HIMO T'l] Ilegarornueckum Hupexktop MBOY

COBETOM PoxxnectBenckas COILL
Koporsiea M.M. [Iporokon ot 30.08.25 1. HBanosa B.B.
Ipukas ot 30.08.2025 . Ne 01 [Tpuka3 ot 02.09.2025
NeO1 Ne139

PABOYAS ITPOTPAMMA

(ID 3561800)

yueOHoro npeamera «@usuka. YriayoJaEéHHbIH YPOBEHb)

1151 ooyuarommxcest 10 — 11 ximaccoB

c. Poxnectso 2025



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe HAa YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0pa3oBareiabHON mporpammsel, npeactaBieHHbx B ®I'OC COO, a
Takxke ¢ ydéroM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuemnuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa3oBaTENIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o0s3aTeIbLHOE MPEIMETHOE COACPIKAHNE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMPEIMETHBIX UM BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma mo ¢Qusuke maét mOpencTaBiIeHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IO3BOJISIET PEATM30BATh
3a/layu MPOPECCUOHAILHON OpPUEHTAIMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUMN IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKUX CIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs Oo0pa3oBaHUs B
OpraHu3alusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs ITUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOia€HHOM  ypoBHe). HayuHo-
METO/IO0JOTUYECKON OCHOBOM JJisi pa3pabOTKM TpeOOBaHU K JIMYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCsS, OCBOMBIIHMX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-ICSITEIIbBHOCTHBIN MOXO.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (U3HKM Ha yriayOJéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMeEeT NPUMEPHBIN XapakTep U MOXKET OBIThH
MCITOJIb30BaHA YUYUTEISAMU (DU3UKHU JIJIsl COCTABIICHUS CBOUX PA00OYMX MPOTrpamM.

[TporpamMma o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISICT BO3MOXHOCTH JJISl peaju3alMi  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/OB K TPErNoJaBaHuio (U3UKU HA YIUIYOJIEHHOM YPOBHE TPH YCIOBUHU
coxXpaHeHus 00s3aTENbHOM YaCTH CoJiepKaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 MO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. BEE peannsanus NpeaIosaracT HCIHOJIb30BAHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOLIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUI M COBPEMEHHBbIE TEXHUYECKHUE YCTPOMCTBA, W
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO NPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME cojiepKaHUs TPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUN CAMOCTOSTEILHOTO HKCIIEPUMEHTA KaK
MOCTOSTHHO JieHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yrimyOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTtepuana, JabopaTopHble pabOThl U pabOThI MpakTHKyMa. [Ipu 3TOM BO3MOKHBI
nBa crmocoba peanum3anuud  (U3MYECKOrO TMpakTUKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMYy JabOpaTOpHBIX padoT, KOTOpPHIC
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme mo (Qusuke cucTeMa YYEHHYECKOro HKCIIEPUMEHTA,
7a00paTOpPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXO/I1 U3 OCOOCHHOCTEH OYPOUYHOIO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJIcHUE OOYYaIOUIMMHUCS YMEHHUSIMU MPOBOJUTH TPSIMBIE UM KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMUYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENSETCA PEHICHUIO PACUYETHBIX W KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3iesioB. [[s KadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SABJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3MYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE [IJIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKHX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHHMMAJIbHOM JIOCTAaTOYHOCTH U  OO€cleuYrBaeT TMOCTaHOBKY
MEePEUYUCICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMK st
UCCIICIOBAHUSI  M3y4YaeMbIX  SIBJIEHUW W  MPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKHX TPAKTUYECKUX padoT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIeUrMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AQHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCS K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

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

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCTIOIB30BAHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANBHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPABJICHHUH.

JlocTikeHrne 3TUX Ielield 00ecreunBaeTCsl peleHUEM CIEAYIOINX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEro 00pa3oBaHUsI:

MpUOOpPETEHUE CUCTEMBbI 3HAHUN 00 OOIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKuX SBJICHUM B MPUPOAEC U JUIS TPUHATHUS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nUecKoil MOAEINbI0, 3a/1ad, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MoJeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajay
WHXXEHEPHOT0 XapaKTepa;

NOHMMaHuEe (U3NUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bu3nYecKUX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHpeTanuu UHpopMaimu,
OMpEeICJICHHS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

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



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.

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

Ha uzyuenne ¢usuku (yriayOn€HHBIN ypOBEHb) HA YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISIETCA PEKOMEHIOBAaHHBIM, YYHUTEIbh JejaeT BbIOOD
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/ Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOopUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3UMYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, WACANBHBIN Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NE€ATEIIbHOCTH JIIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3mepeHne cuiibl TOKa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKAa MpPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) W
YCKOPEHHUE MaTepuajbHOW TOUKH, WUX TMPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduku.

CBobOonHOEe mMmajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKu.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKH 11O
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIC TMepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue aBMKeHUS Tena, OPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAeKTOPUM, CKOPOCTEH NBMIKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

W3mepenne yckopeHusi npu NpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

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

WN3yuenne nABUXKEHUSI Tella, OpPOIIEHHOTO TOpu3oHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHUS Tella IO OKPYXKHOCTHM C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojia OOpalieHUs KOHMYECKOrO0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MAaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguyeckod IMUPOTHL. JIBUKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne IByX LHMIMHAPOB WM IIAPOB PA3HOM MacCel C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOLIEW  MNPWIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHl, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPHU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.

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

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TdyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanve yCIOBUM pPABHOBECUS TBEPAOIO TENa, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHbBIX TOYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M1 ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CWIBL. lloTeHnManpHas »HeEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbst KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyIM Ui MIEAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUM.

N3MepeHne KHHETUYECKOU IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

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

Onpenenenue padOThl CWIIBI TPEHHUS TP JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



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

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

Mopenbs uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YACTHULIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kiamneiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu n1BUXKEHUS YacTHI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmMuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHJAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMBbI KaK CPEIHHE 3HAYEHHs] BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



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

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH JSHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Beruncienne paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel.  KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BELIEeCTBA. YpaBHeHMe Maliepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuMuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aauabaTHOM TIpoliecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KommuecTtBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aauadbara. AOCONIOTHAs TeMIepaTypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! geicTBud TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ1. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUSA «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcamus. lcmapeHue W KWIMeHHWE. Y eibHAs
TEIJIOTa Mapoo0pa3oBaHU.

HacelllieHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctam3zanus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactskenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa30oBbIX MEPEX0OaX.

YpaBHEHHE TEIIOBOTO OajaHca.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOIIECCHhI:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHUs.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnexTpuzanms Tell U €€ NPOsIBICHMs. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DNEKTPUYECKUX 3apsAnoB. [IpOBOAHWKM, IHAJIEKTPUKA W  MOJIYIIPOBOIAHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mosia.  [IpoOuwiid  3apsa.  Jlunuwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MoJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsHXKEHHOCTH 3TUX MOJEH U
DKBUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM ToJIE. Jwusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJICKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA DIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSTHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAaH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJICKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MMOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psaKa KOHIEHCATOPA YePE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

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

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA INOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJM ITONEPEYHOIO CEUCHHS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMasi Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) JJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IUIOLIAAH TONEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coenHEeHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY IMOJIIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro CONPOTURIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepMerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOctBeHHass U IpUMECHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSTENBHOTO paspsna. Monxus. [lma3ma.

TexHru4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUUIABKA aJIFOMHUHMS, 3JIEKTPOHHAS! MUKPOCKOIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHME IPOBOAUMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HaGmronenue anexTpoiusa.

N3mepeHne 3apsaa OMHOBAIEHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEPKA MPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YUECHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumnoresa, (pU3MUEecKas BEIWUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroHOMETpUUYEcKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUlell cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTAYECKAS TUCCOLMAIUS, TalbBAHNUKA, SJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTh BO3/yXa, BETPhl, 6ApOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTOJIb30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JIPYTHE), JBHUTaTElb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIMOHEP, TEXHOJIOTUH
MOJIyYEHUSI COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bexkrop marnuTHOM wuWHAYKOMH. [IpuHIMnD cynepno3uuun
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. JIBUKEHUE 3apSKEHHON YACTULIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppOMarHeTUKy, napa- U IMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TE€CTeP-MYJIbTUMETP,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

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

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM TOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUMU. 3aKOH JJIEKTPOMarHMTHOM wuHAykuuu ®apajnes.
Buxpesoe anekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKINH.

DHEeprus MarHuTHOTO OISl KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUHA B MArHUTHOM I0JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUIN U3 UX IHEPTeTUUYECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJIeOaHUI rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanue 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Mepruoa CBOOOHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

HccnenoBanre kojebOaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPaHEHUS PHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJIeOaHH Ha yIIPYroM TMOABECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHblii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAHEHUs SHEPTUH B UACAITBHOM KOJEOATEIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMArHUTHBIE KoJie0aHusl. BbIHYyX1I€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTOop, KOHIEHCATOpP M KaTyllKa
WHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKM IpU IPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3uctop, Karyuika MHAYKTUBHOCTH M KOHJIEHCATOp B LIETH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY eTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKMUKyM.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMUYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, MHTephEepeHUUs U
T paKIms.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaXEHHUE,  NPEJIOMIICHHUE,
noJisipu3anysi, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBask TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6ntonenue nntepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
peJIOMJICHUE, TTOJSIpU3als, TudpaKius, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o00pakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOILIECHWE [JIMH BOJIH NPH MNEPEXOJE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cera. CiioxHBIA cocTaB O€lI0ro CBETa.
IBer.

[TonHOE BHYTpeHHEe oTpaxkeHue. [IpenenbHblid yroy MOJHOIO BHYTPEHHETO
OTPaKECHMUSI.

ColOuparomrie U pacceuBaromiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM cepruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
IIOKa3aTelIs MPEIOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon sy4a, MPOMWEAUIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHLHOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HWCTOYHUKOB. [IpuMepsl KIacCHYECKUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiuonHas peméTka. YCJIOBHE HaOII0ICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

ITonsapuzauus csera.

TexHu4eckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpacCTOSIHHS OT BemlecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TOJSIpU3AIUN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInY JIa3epHOTO U3IIYyYCHUS Ha IBYX IIEISIX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3ITy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIHOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  NPUMEHMMOCTM  KJIAcCMYeCcKOM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONH  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHria.
VYcioBue npuUMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTHUIIBI. JDHEPTHUs
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cmemeHust Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®orordpdext. OmbiTel A. I'. CroneroBa. 3akonbsl poTodddekra. YpaBHEHHE
OunmTenHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHOBBIE cBOMCTBa yactull. Bonuel ne bpoiur. [InuHa BosHBL 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIMPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoM [manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAMOT OT HAIIPSAKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3ny4yenue u nornomierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnrogenue IMHEH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I 'amMmma-usiyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusHME paIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepHbie cuiibl. Jlepext macch sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonel perucTpalyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJIECUCTBUSA. bapuOHBI, ME30HBI U JICOTOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nyuecKkoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTUUECKHE IIPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBINM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOJIB30BaHUEM JO3UMETpA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHYECKHX OOBEKTOB.

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

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

CosiHeuHas cucrema.

Connue. ConHeuHasi akTUBHOCTb. MIicTouHuk sHepruu CorHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3BOIoNMU CoJIHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ia. Pazberanue raiakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPHIIOKESHUH /I ONpeeNieHUs MOJI0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nuecKkux BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O6o0maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonexynsipHasi pu3uKa U TEPMOAUHAMUKAY, «INEKTpoanHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH cepax AesITeNbHOCTH YeJIOBEKa, POJIb U MECTO (DU3HKHU
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NUecKoW KapTHUHE MHUpPA, MECTO (PU3NYECKON KApTHUHBI MUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TE€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: SBICHHUE, HAay4YHbId (DAKT, rumotesa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpPBI M MX IPOEKIUU HAa OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJIHHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SIBIEHUS B JKMBOW MpUpoJE, KoJsieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TPH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKOW PpEIIETKH, CHEKTPaIbHBIM
aHaJus.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND SIKOOM, TeHepaTop MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JMHUU 3JIEKTpornepeaay, 3JIEKTPOABUraTelb, pajap, PaAuONpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKoOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTuKa U 9KOJIOIr'MICCKUC aCIICKThI e€ pasBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHHUS Yy4yeOHOro mpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYaloOIIEeTrocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIpPaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuu;

e YMEHHE B3aUMOJCHUCTBOBaTH C  COLMAIBHBIMU  HHCTUTYTAMU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3HUUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJOI'NYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpyXKaloled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmNbITa AESTEIbHOCTH HKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH JEsATENbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (POpMyNIHMpoOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M IPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3HYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TOCIEICTBUN ESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaeaoBarejbCKHe IeHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznyecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TIIOMCKY METOJOB peIieHus 3amad  (pU3nIeCcKOoro
coAep KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJO0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYECHHIO HOBOI'O 3HAHUS, €TI0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyallU3WpPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PpEIICHUS 3adayd pPe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATHh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBAThH MPHOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCHUTh 3HAaHHS TI0 (U3NKE B MPAKTHYECKYIO OO0JacCTh
JKU3HEACATEIILHOCTH,

yYMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OPUTMHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanmueii:

BJIAJE€Th HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CUCTEMAaTU3allMi0 M UHTEPIpeTalni0 MHPOpMAlUU pa3iIHMuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs: WHGOpPMalUMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKHM U BO BHEYPOUYHOMH
JeSITEIbHOCTH;

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

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

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KCHUIO: COCTaBIIATh IUIaH
NEHCTBUM, pacpeaesiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3padOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO W BOOOpaxkeHHWe,  OBITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYaIIHIM;

paclMpATh paMKHM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(GU3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pediekcuu il OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTMKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4Yaroluxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUs, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIieXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHUMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIICCTBICHWH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAUBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHI



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

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOPHUH B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Teln U
IPOLECCOB (SIBICHUI): WHEpLUMaTbHAs cHCTeMa OTcuéra, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAIIMYECKOT0) Tela, UACAbHBIN ra3, TOYEUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paszinyath YyCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOLECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [anumes 1Jis CKOPOCTH M TEepeMeIIeHus,
3akOHbl HprOTOHA, npuUHOMI OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PaOOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW JHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJOTO Teia), TMPU OSTOM  HCIOJIB30BATh
MAaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHB MOJIEKYJIsApHON (U3UKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHUS HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KUHETUYECKOU
DHEPrUEU TEIJIOBOIO JIBMKEHUS €r0 YacCTHUIl, CBA3b JIABJICHUS UIECAITBHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHns1 Menaeneesa—Kiranenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPIO3ULIHH 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
ey WU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

ONHUCHIBaTh (PU3UYECKHE MPOLECChl U SIBICHUS, HCIOIb3Ys BEITUYHHBI:
IIEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUs, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd TMPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO Tra3a, paboTa HIealbHOrO Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsHDKEHHOCTh TOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLIMAI 3JIEKTPOCTATUYECKOIO MOJIH,
Pa3HOCTh  IOTEHIMAJNOB, JJEKTPOABWKyLas CWja, CWiIa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKAa, »JJEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJuyieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIE€HHOCTh
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOJNUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM €  HCHOJIb30BAHUEM  MPSAMBIX  W3MEPEHUH, NPU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (UM3MYECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHU, JIeJaTh BBIBOBI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIJI0KEHHON TMIOTE3bl: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MacCHOr0 TPyJa IPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpPHUMEHTa, IMpakTUKymMa U  y4eOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(bu3MYEeCcKOl MOJENIbIO: Ha OCHOBAHMM aHaJIM3a YCJIOBHUS OOOCHOBBIBATh
BBIOOp (u3MUECKON MOJEIM, OTBedaroumeld TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢u3znyecKkux TEOpUl NpH MCHOJIb30BAHUM MaTEMaTHUYECKUX METO/I0B
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAaKKEe MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH TNPUMEPHl BKIAJa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBaTh U OLIEHUBATH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMHU NpOLECcCaMu, C
MO3UIINHI IKOJIOTHUUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(pOpMaIe PU3nIEeCKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-UCCIIE0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsSX, aJ€KBATHO OIICHUBATH BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€KAa U JaJIbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTHFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢bu3uky, poib (puzmyeckol Teopurn B (POPMHUPOBAHUU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPaA, MECTO (PM3HUECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUI O IPUPOJIE;
pa3iauuaTh YCJIOBUS NIPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE TOJIs, TApPMOHUYECKUE KOJeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJIe0aTeNIbHBIN KOHTYp, TOHKAas JIMH3a, MOJIeTICH aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTabHbIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJb3Ys OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBeld U BTOpoW mocTynarsl bopa, mnpuHIUIN
COOTHOILIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCIOJb3YSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJbC, IOJHAs DSHEPruUsl,
SHEPrusl MOKOSI CBOOOJHOW YaCTHIbI, SHEPrUs W UMIYJIbC (POTOHA,
MacCOBO€ YHKCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SBJICHUA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)K€HUe,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pusnyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3JaBaEMOE IIIOCKUM 3€pPKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a UM OOBsACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, YBOIONNHM 3BE3/] U BeelleHHOM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJb30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JellaTb  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3HI;

OTKCHIBaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  y4deOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NYECKUX TEOPU
IpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUsS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pemath KayeCTBEHHbIE 3a/Jauyd, TPeOyIol[Me NPUMEHEHUs 3HaHWM W3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOil HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH MPUMEPHl BKIAJa POCCHUMCKMX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLEHUBATH MOCIEACTBUS OBITOBOW M NPOU3BOICTBEHHOU
JIESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpOLIecCaMu, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAK)KE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyMIE C HCIOJTHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiie npodeccnoHalbHON AesITeNIbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15

4.2 ®duszrka aroma 5

43 ®u3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4ecKuil NPAKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanusa U 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
’ JeSTEIIbHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Koutpoapupie  IMpaxruyeckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| ®duszuka — pyHgaMeHTaabHas HayKa O | bubnnorexa [HOK
PUpPOJIE https://m.edsoo.ru/ff0c32e2
) HayuHblii METOT TO3HAHUS U METOABI |
UCCIeTOBaHMs (PU3MUECKUX SBICHUI
DKCHEPUMEHT U TEOpUs B IIpoliecce
3 Mo3HaHus npupoabl. HabmoaeHue u 1
9KCHEPUMEHT B (pU3UKE
4 Crnioco0b1 n3MepeHus (PU3NIECKUX | bubnnorexka [JOK
BEJINYMH. https://m.edsoo.ru/ff0c33e6
AOCOII0THAs M OTHOCUTENIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1
BEJIMYMH
MonenupoBanue B ¢pusuke. Poib u
6 MecTo (pU3MKU B GOPMUPOBAHUU 1
COBPEMEHHOM Hay4yHOU KapTUHBI MUpa, B
MIPaKTUYECKON JAESITebHOCTHU JTI0AeH
Mexannueckoe nuxkenue. Cucrema
7 oTcyeTa. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEeXaHN4YecKoro ABuxkeHus. [Ipsamas u https://m.edsoo.ru/ff0c3508
oOpaTHas 3a/1a4u MEXaHUKH.
8 Pannyc-BekTop MarepuanibHON TOUKH, 1 bubnmoreka [JOK




10

€ro IMpOCKIHUH Ha OCU KOOpAMWHAT.

Tpaexropus. Ilepemenienue. CKopocTsb.

MxX npoekiuu Ha OCH KOOPAMHAT

PaBHOMEpHOE NIpsAMOJIMHEITHOE
neuxkenue. ['paduyeckoe onrcanue
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUKEHUS

CnoxxeHue nepeMeneHuidi U CKOpoCTe.
Pemenue 3agau

https://m.edsoo.ru/ff0c3620

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

11

HepaBHoMepHOE 1BHKEHHE.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMonMHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

12

13

14

15

I'paduueckoe onucanue
prIMOHHHeﬁHOFO JABHUXXCHUS C
IMOCTOAHHBIM YCKOPCHUEM

CBoboaHoe najeHue. Y CKopeHue
CBOOOIHOTO ITaJECHN. 3aBUCUMOCTD
KOOpJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpapuKu

JIBr>KeHHe Tela, OpOIIeHHOT0 O
YIJI0M K TOPU30HTY

KpuBonunelinoe nBuxeHue. /[Brxenue
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs
ckopocts. [lepuon u yacrora.
[leHTpOCTpEMUTEIBHOE U TIOJIHOE
YCKOPEHHE.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3ada

16

KonrponsHas pabora o Teme

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be&




17

"Kunemartuka"

IIepBb1if 3ak0H HbroTOHA.
HNuepimanbHble CUCTEMBI OTCUETA.
[Tpuniun otHocuTenbHOCTH [anumnes.
HeunepuuanbHubie cCUCTEMBI OTCUETA

18

Cuiia. PaBHOIEHCTBYIOIIAs CHJIa.
Bropoii 3akon Herorona. Macca

19

20

21

B3aumoneiicteue ten. Tpernii 3aKoH
Herorona

[Ipunuun cynepno3unuu cui. Pemenue
3a7a4 Ha MIPUMEHEHHUE 3aKOHOB
HrroTtona

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBHMBAJICHTHOCTb I'PaBUTALIMOHHON 1
MHEPTHON MacChl

22

23

24

Cuna Ts5KeCcTH M yCKOpeHue cBOOOIHOTO
naacHus

JIBu>keHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

25

Cuta Tpenus. [Ipupona u BuabI cui
TpeHus. [[BuKeHne B )KUIKOCTH U Ta3e C
Y4ETOM CHUJIBI COIIPOTUBIICHHUS CPEBI

26

JaBnenue. I'mapocrarnyeckoe
nasienne. Cuita Apxumena

27

AOGCOIIOTHO TBEPOE TEIIO.




28

HOCTyrIaTCJ'H:HOG H BpalllaTCJIbHOC
ABHUIKCHUC TBCPAOTI'O TCJIa
MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpalllCHUs. IIneyo cunl

29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
YcnoBusa paBHOBECHS TBEPAOIO TEIA.
Bunel paBHOBeCHS

30

31

Pemenue 3agau

KoHntposbHas paboTta 1mo Teme
"Ilunamuka. Ctatuka TBepaoro tena"

32

NMnynsc MmaTepuaibHOM TOYKH,
CUCTEMBI MaTepHAIIBHBIX TOYEK. LleHTp
MacC CUCTEMBI MaTEPUANIBHBIX TOYEK.
TeopeMa 0 IBMKEHUH LICHTPA Mace

33

Nmmynbe cuitbl U1 H13BMEHEHUE UMITYJbCa
Temna. 3aKOH COXPaHECHHS UMITYJIbCA.
PeaxTnBHOE ABMKEHIE

34

35

36

MoMeHT uMITyJIbca MaTe€pHUAIbLHON
Touku. [IpencraBienne o coxpaHeHUn
MOMEHTA UMITYJIbCA B LIECHTPAIBHBIX
TOJISIX

Pemenue 3amau

Pabora cuiiel Ha MajIOM ¥ Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe
Mpe/icTaBJIeHHe PabOThI CUITHI.
MOIIHOCTH CHIIBI

37

Kunernueckas sneprus. Teopema 06




38

W3MEHEHUN KMHETHYECKOU SHEPIUU
MAaTepHAIIbHON TOUKHU
[ToTeHumanpHple U HEMOTEHUUATILHBIE

CHJIBI. HOTCHHI/IaHBHaH OHEPIus. BTOpaH
KOCMHUYECKasA CKOPOCTh

39

TpeTBSI KOCMHUUYCCKasA CKOPOCTh. CBs13b
pa6OTI>I HC IMOTCHIMAJIbHBIX CHUJI C
H3MEHEHHEM MEeXaHMYSCKOM OQHCPIUH
CHCTEMBEI Tell. 3aKOH COXpaHCHHA
MEXaHUYeCKOM OHCPI'un

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepnyiuu s ueaibHOM
KHUJKOCTU

41

42

43

Kontponbnas pabota mo teme "3akoHbI
COXpaHEHHUs B MEXaHHKe"

Passutue npeacrasieHui o npupoe
TeroTel. OcHoBHBIE noN0XkeHuss MKT.
Huddysus. BpoyHoBckoe ABMXKEHNE
CrpoeHue ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeJ. XapaKTep JBUKCHUS U
B3alMOJICHCTBHS YaCTHI] BELLIECTBA

44

Macca u pazmepbl MOJIEKYJT (aATOMOB).
KomngectBo BemectBa. [locTosiHHAs
ABoraapo

45

46

Temneparypa. TernoBoe paBHOBECHE.
Ilkana Ienbcus

Pemenue 3agau

47

Wneanpubiii ras. I'a3oBbie 3aKOHEI




48

49

VYpasuenue MenpaeneeBa-Knaneripona.
Pewmenune 3anau

AOcoiroTHas Temmeparypa. 3akoH
JanpToHa

50

51

52

I/Isonpoueccm B HACaJIbHOM ras€ C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'paduueckoe npencTaBacHne
M30IPOIIECCOB: U30TepMa, U30X0pa,
n3obapa

OcnosHoe ypaBHenue MKT

53

54

55

Pemenue 3agau

CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOJUHAMHYECKON CUCTEMBI CO
CpEeIHEH KUHETUYECKON SHEpruen
IIOCTYIIATEIBHOTO TEIJIOBOTO IBMKCHUS
€€ 4acTuil

O0001IeHEe ¥ cUCcTeEMaTH3alus 3HAHUI
o teme "OcHoBel MKT"

56

Kontponbnas padota mo teme "OCHOBBI
MKT"

57

TepmoanHamMuueckas cuctema. 3ajgaHue
BHEIIHUX ycsoBui 1uist T/ cucreMsl.
BremHne u BHyTpeHHUE TapaMeTpPHI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHMs BEJIMYMH, OIIUCBIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBoiibHas penakcarus T/]




59

CHUCTEMBI K TCIIJIOBOMY PABHOBECHIO

Moaens naeaasLHOro ra3a B
TepMOJAMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH ATOU MOJCIIH

60

61

62

63

VYpasuenue MeHneneena-Kianepona u
BBIPAKECHUE JIJI1 BHYTPEHHEN SHEPTUU

BeipaykeHnue 1is BHyTpEHHEN dSHEPrun
OJIHOATOMHOT'0 HJICAJIBHOTO Ta3a.
KBa3ucratnueckue u HecTaTHYECKUE
IIPOLIECCHI

OnemeHTapHas paboTa B
TepMoinHamMuKe. Beruucnenue padboTsl
1o rpaduky mpouecca Ha pV-auarpaMme
Tennonepenaya kak cnocod U3MEHEHUS
BHyTpeHHel sHeprun T]l cuctemsl 6e3
COBEpIIEHUS PabOThI

64

KonBekuusi, TEmIonpoBOIHOCTb,
W3JTy4YECHHUE

65

66

67

KommgectBo Temorel. TemnoéMKoOCTb
Tena. Y ienpHas U MOJIsipHas
TEIJI0EMKOCTH BelllecTBa. Y IelbHas
TEIJIOTa CTOPAHMS TOTIITUBA

Pacuér xonnyecTBa TEIOTHI IPU
Terionepenaye

[TonsTre 06 aquabaTHOM mporiiecce.
[IepBblii 3aKOH TEPMOAUHAMUKHU

68

KomnnuecTBo Temnotel u paboTa Kak
Mepbl U3MEHEHUsI BHYTPEHHEH sHeprun




69

T cuctemsl

Bropoii 3aKk0H TEpMOJIMHAMHUKY 1JIs
PaBHOBECHBIX U HEPAaBHOBECHBIX
nporeccoB. HeoOpatumMocTs NpupoaHbIX
IIPOLIECCOB

70

[TpuHIMIIBI AEACTBUS TEIJIOBBIX MALMH.
KIIg

71

72

MaxkcumanbHoe 3HaueHue KITJI. [ukn
Kapno

Pemenue 3agau

73

DKOJIOTHYECKHUE aCTIeKThI
HUCITOJIB30BaHUA TCIIJIOBBIX IIBI/II“aTCJIGI\/JI.
TeroBoe 3arpA3HEHUE OKPYKAKOLIEH
cpenbl

74

75

Pemenue 3agau

O00011IeHEe ¥ cUcTeMaTU3alus 3HaHUI
o Teme "TepmoanHamuka. TermoBbie
MAaIIuHb"

76

KonTponbhas padbota no teme
"Tepmoannamuka. TenaoBble MalIMHbL"

77

78

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue u kunenue. Y nejbHas
TeII0Ta MapooOpa3oBaHUs

HaceiiieHHbIie ¥ HEHACHIIIEHHBIE MAPHI.
KauecTBeHHas 3aBUCUMOCTD MJIOTHOCTH
" JaBJICHUA HACBINICHHOT'O Iapa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTH OT
00BbEMa HACHIIIICHHOTO Tapa.




3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT
JaBJICHHUA B )KUJKOCTHU

BraxxnocTs Bo3ayxa. AGCoMOTHAS U

7 OTHOCHUTEJbHAs BIKHOCTD

80 Pemenue 3amau
Teépnoe Teno. Kpucraminyeckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPUCTAJIJIOB
[1naBneHue U KpUCTAIIA3ALIMSL.

82 VY nenapHas TEII0TAa IJIaBICHUS.
Cybnumarus
Hedopmariu TBEPIAOTO TENA.

83 Pactsxenue u cxxarue. Casur. Monyib
HOwnra. Ilpenen ynpyrux nedopmannit
TennmoBoe pacMpeHue KUIKOCTEN U

84 TBEPBIX TEJ. AHTAPMOHU3M TETUTOBBIX
KoJIeOaHUM YaCcTHI] BEIIECTBA

25 [Ipeobpa3oBanue YHEPTUH B (Pa30BBIX
nepexojax

86 YpaBHEeHHE TEIMIOBOTO OamaHca

87 Pemenne 3amau
[ToBepxHOCTHOE HATSKEHUE.

28 Kanunnsapueie siBinenus. JlaBnenue noj
HCKPUBJICHHON MTOBEPXHOCTHIO
xuakoctu. Popmyia Jlammaca
O060011eHre U cucTeMaTu3alys 3HaHU!

89 110 TeMe "ArperaTHble COCTOSIHUS

BeniectBa. PazoBble nepexoas"”




90

91

92

KontponbHas pabora no reme
"ArperaTHbl€ COCTOSIHUSI BELLIECTBA.
®da3oBbIe nIepexoan"

DnexTpu3aius Tea U e€ IposBICHUS.
DJekTpuyeckui 3apsii. [IBa Buaa
aNeKTpuyeckux 3apsanoB. [IpoBogHukwy,
JUAJICKTPUKU Y TTOJTYITPOBOTHUKHI
DIeMEHTapHBIN 3JEKTPUUECKUM 3apsi.
3aKOH COXpaHEHUs ANEKTPUIECKOTO
3apsna

93

B3anmopeincrteue 3apanos. Toueunsie
3apsabl. 3akoH Kynona

94

95

Pemenue 3agau

Onektpuueckoe none. Ero neiictBue Ha
JJIEKTPUUECKUE 3apsAbl

96

Hanpsik€HHOCTD 371€KTPUYECKOT0 MOJIS.
[IpoGHeIii 3apsz. Jlunuu
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.
OnHOPOIHOE DIIEKTPUYECKOE TI0TIE

97

98

99

TloTeHIMAIILHOCTD
AJIEKTPOCTATHYECKOTO noJid. PazHOCTh
MOTEHIIMAIOB U HANPSKEHUE

IloTenumnanbHast OHEPTU: 3aps/ia B
SJICKTPOCTATHUYCCKOM IT0JIC. IToTenmman
QJICKTPOCTATUYCCKOI'O IOJIA

CBs3b HaHpﬂ)KéHHOCTI/I TOJIsT U pa3HOCTHU
MOTCHIUAJIOB AJIA 3JICKTPOCTATHYCCKOT'O
T10JI4




[TpunHnmn cynepno3uun

100 .
ANEKTPUYECKUX IOJIEH

101 Pemrenue 3agau

102 [Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsHKEHHON Chephl
[Tosie paBHOMEPHO 3apsKEHHOTO IO

103 00BEMy miapa. I[loxe paBHOMEpHO
3apsHKCHHON OECKOHEYHOU TIOCKOCTH

104 [TpoBOAHMKY B 3JIEKTPOCTATUIECKOM
nosie. YCIoBUE PAaBHOBECHS 3apsiI0B

105 JIMDIEeKTPUKY U TIOJIYIIPOBOJHUKH B
ANEKTPOCTATUYECKOM I10J1€
Konnencarop. DnekTpo€MKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTb
IJIOCKOT'0 KOHAEHCAaTopa

107 [TapannensHoe coenMHEHNE
KOHJICHCATOPOB

108 [TocnenoBarenpHOE COETMHEHNE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110 Pemenue 3agau

11 JIBryKeHne 3apsyKeHHON YacTHIIbI B
OJTHOPO/IHOM 3JIEKTPHUUECKOM T0JIe

112 Pemtenue 3agau

113 O0600611eHre U cucTeMaTu3alys 3HaHU!
o Teme "DnekTpuyeckoe noe"

114 KonrponsHas pabora no teme

"DOnexTpuueckoe noiue"




Cuia Ttoka. ITocToSIHHBIN TOK. Y CII0BUA

115 CYILIECTBOBAHUS IOCTOSHHOTO
ANEKTPUYECKOTO TOKA

116 Ucrounnku toka. Hanpsbxkenne u 9J1C

117 3akon OMa Juist y4acTKa LETH.
DNEKTPUUECKOE COIIPOTUBIIEHUE
3aBUCHMOCTb COIIPOTUBIICHUS

118 OJIHOPOJHOI0 MPOBOJIHUKA OT €0 JIJIMHbI
1 TUIOIIA/IU TIOTIEPEYHOT0 CEUEHUSI

119 VY nenbHOE CONPOTHUBIICHHUE BEILIECTBA.
Pemenue 3agau

120 [locnenoBarenbHOE, TapaUIEIbHOE,
CMEILIaHHOE COEMHEHNE TPOBOIHUKOB

11 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX
uenei. [IpaBuna Kupxroda

122 Pemtenue 3agau

123 Pabora anexkTpuyeckoro Toka. 3akoH
Jxoyna —Jlenua

124 Pemtenue 3agau
MoIHOCTb 31EKTPUYECKOTO TOKA.

125 TenmoBass MOIITHOCTH, BBIICIsAEMAs Ha
pesucrope

126 Pemenue 3agau

127 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE
HMCTOYHHMKA TOKA

128 3akon OMa 115 OJTHOM (3aMKHYTOM )
AJIEKTPUYECKON e

129 Pewenue 3anau




130 MonHoCTh UCTOYHHKA TOKA 1

131 Kopotkoe 3aMmbikanne 1

132 Konpaencarop B 1ienu NoCTOSSHHOTO TOKa 1

133 Pemrenue 3amau 1

134 Pemenue 3anau no reme "IlocTostHHBINM |
AIEKTPUUYECKUNA TOK"

135 Perrennie 3agau mo treMme "I1ocTOSHHBIH |
3JIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "IlocTostHHBINM |
AIEKTPUIECKUN TOK"

O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN

137 1o TeMe "[1oCTOSHHBIIN 27eKTpUUeCKUuit 1
TOK"

138 KonTponbHas paboTa mo Teme |
"TIoCTOSHHBIN IEKTPUUECKUI TOK"
DneKkTpruyecKasi MpoOBOAUMOCTD

139 Pa3IMYHBIX BEUIECTB. DJIEKTPUUECKUM 1
TOK B MeTajiiax. CBepXNpOBOAUMOCTD
DNEeKTPUUYECKUI TOK B pacTBOpax U

140 pacriaBax 3JIeKTPOIUTOB. 3aKOHBI 1
®Dapazes U1 AIEKTPOIU3a

141 DneKkTpryecKkuil ToK B raszax. [lmazma 1

142 DNEeKTPUYECKUI TOK B BaKyyMe. |
Bakyymnbie mpubopbl

143 DIEKTPUYECKHI TOK B 1
MOJIYTIPOBOTHUKAX

144 [TomynpoBOTHUKOBBIE TPUOOPEI 1




145

DU3NYECKUI TPAKTUKYM I10 TEME

"M3mMepeHue cuiibl TOKA U HANIPSKEHUS B

LENH TOCTOSTHHOTO TOKA MPH ITOMOIIN
aHaJIOTOBBIX U IU(POBBIX

M3MEPUTENBHBIX TPUOOPOB" WK 1
"3HaKOMCTBO ¢ ITU(DPOBOI

naboparopueii o ¢puzuke. [Tpumepsl
u3MepeHus: GU3NYECKUX BETUYUH MIPU

MTOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4eHre HepaBHOMEPHOTO JBUKCHUS
C LIEJIBIO ONPEJEIICHNS MTHOBEHHOM
ckopoctu"

147

148

149

@uU3NYECKU NPAKTUKYM II0 TEME

"N3mepeHue yCKOpeHusl Ipu

MPSMOJIMHETHOM paBHOYCKOPEHHOM

JIBMYKEHHUY IO HAKJIOHHOM IIOCKOCTH" 1
nmu "HccnenoBanue 3aBUCUMOCTH TYTH

OT BPEMEHHU MPU PABHOYCKOPEHHOM

nBIOKeHnn"

Du3NYECKUl IPAKTUKYM 110 TEME
"M3MepeHne yCKOpeHHsi CBOOOIHOTO
najgeHusa" win "M3yuenue ABuKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

Pu3NYECKUl IPAKTUKYM I10 TEME

"N3y4yeHne qBUKEHMS TEa 110

OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJTYJIIO 1
ckopoctbio" unu "MccnenoBanue

3aBHCHUMOCTH NE€pHOa 00paIeHus




150

151

KOHMYECKOr0 MasiTHUKA OT €ro
napamerpos"

DU3NYECKUI TPAKTUKYM 10 TEME
"M3mepeHue paBHOJACHCTBYIOLICH CUIIbI
MIpH IBHXKEHUH OpYyCKa MO HaKJIIOHHOU
mwiockoctu" uiu "[IpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
OpycKka 1o HAaKJIOHHOH TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

®u3nuecKuil IPaKTUKYM IO TEME
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YIOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nepopmaruun” nwin "HU3ydenue
JBUKEHMSI CUCTEMBI TeJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
610K"

152

153

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus no
BEJIMYUHE YTII0BOTO KOY(PPHUIIUEHTA
3aBucuMoctu Frp(N)" mnmn
"HccnenoBanue qBUXKEHUS OpycKa 1o
HAKJIOHHOM TNIOCKOCTH C TIEPEMEHHBIM
K03 HULIMEHTOM TpeHHs" WIIn
"N3yuyenune IBUKEHUS Ipy3a HAa Baly C
TpeHueM"

Pu3NYECKU IPAKTUKYM 110 TEME

"HccnenoBanue ycioBU paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh




154

155

156

Bpamenus" win "KoncrpyupoBanue
KPOHILUTEHHOB U pacuéT Cuil yrnpyroctu"
niu "M3ydeHne ycTouuBOCTH TBEPAOTO
TEJa, UMEIOLIETO IO b OOPhI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepeHue uMmysbca Tela 1o
TopMo3Homy nyTu" uin "M3mepenune
CHJIBI TSTH, CKOPOCTU MOJIENH
AIEKTPOMOOUJISE U MOIIIHOCTH CHIIBI
aru" win "CpaBHEHUE U3MEHEHUSI
UMIIyJIbCa TeJla ¢ UMITYJIbCOM CHIIbI" WK
"HccnenoBaHue COXpaHeHUs! UMITyJIbca
IIpU YIIPYTOM B3aUMOJIEUCTBUM" UK
"N3MepeHne KHHETHYECKON YHEPTUH
Teja 1o TOPMO3HOMY ITyTH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOT0 IIpoLecca
(peKOMEHI0BaHO UCIOIb30BAHNE
udpoBoit 1abopaTopun)"” wiu
"N3yueHne n30X0pHOTO Mmporecca" uiun
"N3yuenune n3obapHOTO Tporiecca’ win
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

@u3nYECKUl IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkocT"
niu "HccnenoBanue mpoiecca
OCTBIBAaHHS BelIEeCTBA" WU
"UccnenoBanue agunabaTHoro mnporecca"
nnu "M3ydeHne B3auMOCBSI3U SHEPTUHU
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U




157

TeMIepaTypbl KUIICHUS KUIKOCTEH"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHune 3akOHOMEPHOCTEM
HcapeHus KUJIKOCTeN" i
"M3mepeHue yaenbHOM TENI0ThI
miaByieHus apaa" win "M3ydyenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepenue abCOIFOTHOMN BIaKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHun". 3mepenue
Kod(ppurmeHTa moBEPXHOCTHOTO
HATSKCHUS

158

159

@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmtoenre mpeBpalieHust SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B IHEPTIHIO
n3nydeHus ceeroauona” uinm "Msydenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIeH
koHAeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHUUAJIOB (HAIPSKESHUS)
IIPH M1OCJIEI0BATEILHOM COEIMHEHUN
KOHJIEHCAaTOPOB"

Du3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepeHue yenpHOro COpOTUBICHUS
npoBogHUKOB" win "MccnenoBanue
3aBUCHMOCTH CHJIbI TOKA OT HalpsKEHUs
JUIA JJaMObl HakaJIuBaHus'"

160

@u3NYECKU NPAKTUKYM 110 TEME




"Habmronenue anexTpoiausa" uim
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
noHa" win "MccnenoBanue 3aBUCHMOCTH
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

161

162

163

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"KunemaTtuka"

PesepBHrliil ypok. O60011eHNE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"Tunamuka"

PesepBHrliil ypok. O60011eHNE 1

CHUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"Craruka TBEpaoro tena'"

164

PesepBubIiil ypok. O600111eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"3aKOHBI COXpaHEHUS B MEXAHUKE"

165

PesepBubIiil ypok. O600111eHIE 1
cUCTeMaTH3alysl 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYIISIPHOKHHETUYECKON
Teopun"

166

167

PeseprubIil ypok. O6001eHIE 1
cUCTeMaTH3alus 3HaHUH 10 TeMe
"TepmonnHamuka. TennoBsle MalIuHbI"

PesepBHrlIit ypok. O6001ICHNE 1
cucreMatrmni3anusia 3HaHPII>'I 110 TEMC
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBkle Iepexoab"”




PesepBHbIil ypok. O60011IcHIE 1
168 CUCTEMaTHU3allis 3HAHUM 110 TEME
"DnexkTpuueckoe mose"

PesepBHbIil ypok. O6001eHIE 1
169 CHCTEMAaTH3aIysI 3HAHUH 110 TeEME
"ITocTOSIHHBIN IEKTPUUECKUN TOK"

PesepBHeIit ypok. O000IICHHE 1

170 cucreMarusanus 3gaguii mo teme "Toku
B pa3IMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fll3yqemm :)Iﬁg;ionaTeﬂbnme
padoThI padoThI pecypenI
B3aumoselicTBue NOCTOSIHHBIX MArHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe moJe. 1
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKUMU. [TpuHImn
2 CyNEepHO3HIMU MArHUTHBIX ToJed. JInnnn 1
MarHUTHOW MHIYKIIUH
3 MarnuTHO€E 10J1€ IPOBOJHUKA C TOKOM. |
OmneiT OpcTena
4 Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb |
Pemenue 3anau
5 [Ipumenenue 3akoHa Ammepa. |
DNeKTpoUu3MepuUTENbHbBIE TPUOOPHI
6 BX0AHOM KOHTPO/b 1
Cuna JlopeHiia, €€ HanpaBJI€HHE U MOAYJIb.
7 JIBrkeHne 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM I10JIE
Pemrenue 3anau 1
Pa6ora cunsl Jlopenia 1
10 Pemenue 3agau 1
1 MarsuTHoe 1noJje B BELECTBE. |
®eppoMarHeTHKY, apa- U JuaMarHeTUKu
12 OcHOBHBIE CBOMCTBa (hepPOMArHETUKOB. 1




[Tpumenenue heppoMarHeTUKOB

13 Pemienne 3agau 1o reme "MarautHoe nose"

14 Penrenue 3amaud mo teme "MarautHoe mose"

15 SIBiieHME DNEKTPOMArHUTHOM UHAYKIUH.
IToTok BEeKTOpa MArHUTHON MHIYKIIUHU

16 OJ1C unayKuumn

17 3aKOH AMEKTPOMArHUTHOW MHIYKIIMH
®apanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJIHUKAX

20 Perenue 3agau

21 IIpaBuno Jlenna

” NuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B IS IIOCTOSHHOI'O TOKA

3 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenne 3amau

26 O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110
Teme "DnekTpoarnHamMuKa"

7 KonTpomnpHas pabota mo Teme
"OnexrpoauHamuka'

)% Konebarenpnas cucrema. CBoOOTHBIE
Konebanus. ['apMoHUYecKue KoeOaHust

29 Knnematnueckoe u TMHAMHYIECKOE




OIIMCaHME KOoJIeOaTEIbHBIX ,I[BI/I)KCHI/Iﬁ

DHepreTuyeckoe onucanue. BeiBos
JUHAMHYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KOJIeOaHUH U3 UX DPHEPTrEeTUICCKOTO U
KUHEMATHYECKOT'O OIMMCAHMS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n yactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIEOaHMI

32 MaTeMaTU4YeCKoro MasaTHuka. Ilepuon
CBOOOTHBIX KOJIEOAHHH MIPYKUHHOTO
MasiTHUKA

13 3aryxaromue Konebanus. BelHyX1eHHbIC
koJiebanusi. Pe3onanc

34 ABTOKOICOAHUS

35 Pemenne 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 O00011eHNe U CUCTEMATU3ALMS 3HAHUI 110
teme "Mexanndeckue kojicoanus"

18 DNEeKTPOMAarHUTHBIE KOJICOaHMUS.
KoneGaTenbHblil KOHTYp
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa ¢ aMITUTYION CUITBI
TOKa B KOJIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHECHHSI SHEPTUU B UACAITLHOM
K0J1e0aTeIbHOM KOHTYpE

41 3aTyxaromye J1eKTPOMarHUTHhIE

KoJjieOaHus. BeIHYKIeHHbBIE




OJICKTPOMAardiuTHBIC KoJIeOaHUs

IIepemennsblii TOK. Pe3ucTop n KOHAEHCATOP

42 B IICTIH IIEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIePEMEHHOTO TOKa
MoniHoCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HaIIPSDKEHUS

46 Pe3onanc B anekTpuueckoi 1enu

47 Permenue 3agau
WneanwsHblif Tpancdopmatop.

48 [TpousBoicTBO, IEpeiaya U NoTpedIeHNE
AIEKTPUUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE

49 anekTposHepruu. Kynbrypa ucnonap3oBaHus
AJIIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU

50 Pemnrenne 3agau

51 Pemenue 3agag

57 O0o001IeHNEe U CHCTEMAaTH3alHsl 3HAHUH 110
TeMe "DIeKTpoMarHuTHbIE KojieOaHus "

53 MexaHnuecKkre BOJHbBI. XapaKTEePUCTUKH
MEXaHHYECKHUX BOJIH

54 CBolicTBa MEXaHHMYSCKHUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 NudpaszByk u ynerpassyk. [llymoBoe




57

3arpsi3HEHNE OKPYKaIoIIel cpebl

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

HpI/IHHI/IHI)I pPaaruoCBA3U U TCIICBUACHU.
Pagunonokanus. DneKTpoOMarHUTHOE
3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl

KoHntposbHas padora o teme "Konebanus
Y BOJIHBI"

Cser. 3aKOH MPSMOJIUHENHOTO
pacnpoCcTpaHEHHs CBETA

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. Ilnockoe 3epkaino.
Coepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaXKEHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPCIIOMJICHUSA CBCTA

68

Xon nydeit B mpusme. Jlucnepcus certa.




CnoxHbIN cocTaB Oenoro ceera. L{per

JInn3el. @OKyCHOE PacCTOSIHUE U

69 ONTHYECKasl CUJa JINH3BI

70 [TocTpoenne n300pakeHuii B IMH3aX U UX
cucTreMax. Y BEJIMYECHUE JINH3BI
Pemenne 3aiay Ha mocTpoeHue

71 M300paXKeHHI, MOTy4YaEMBIX C TTOMOIIBIO
JIMH3

72 I'ma3 kak onruyeckas cucreMa

7 Pemenue 3anau. [Ipeaensl npuMEeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CKOpOCTb CBETA U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cBeta

76 WNutepdepenums ceta

77 KorepenTHble HCTOYHUKH. Y CIOBUSA
Ha0JII0/IEeHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Hudpakimus cera

31 Judpakumonnas pemeérka. Y cioBue
HaOJII0IeHUS T1aBHBIX MAKCUMYMOB

82 Pemenue 3agau

23 [TonepeyHoCTh CBETOBBIX BOJIH.
[Tongpuzanus cera

84 Pemenue 3agau

85 CBeTOBBIC ABJICHUS B IPUPOJIE

86 O060011eHNEe U cUCTeMaTU3aIMsl 3HAHUH 110




Teme "OnTuka"

87 KontponbsHas pabora mo teme «OnTukKa 1
I'paHu1IbI TPUMEHUMOCTH KJIACCUYECKOM

88 MEXAHHUKH. 3aKOHBI AIEKTPOIUHAMUKH U 1
HPUHIUI OTHOCUTEIBHOCTH

29 [ToctynaTel cnenuaibHON TEOPUH |
OTHOCHUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON NHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcnoBue

90 NPUYUHHOCTU. OTHOCUTEIBHOCTD 1
OJTHOBPEMEHHOCTHU. 3aMe IJIEHHEe BPEMEHH U
COKpallleHUE JUIUHBI

01 DHeprusi U UMITYIIbC PEISTHBUCTCKOM |
YaCTHUIIbI

90 CBs13b Macchl € SHEPTUEN U UMITYJIBCOM |
PENSITUBUCTCKON YacTULIbI. DHEPIHsl TOKOs

93 PaBHOBECHOE TEIIOBOE U3TyUEHHE 1

94 3akoH cMmerieHust Buna 1

95 I'unore3a M. Iimanka o kBanTax. @OTOHBI 1

96 DHeprus U UMNyjibCc GoToHa 1

97 ®otoadppext. Onpitel A. I'. CTonerosa. |
3akoHbl poTorddekTa

08 VYpaBHenue DifHmTelHa 11 GoTordexTa. |
"Kpachas rpanuna” potorddexra

99 Hasnenue cBera. OnbiTel [1. H. JIebenena 1

100 BonHOBEIE CBOMCTBA YaCTHIT 1

101 Bossbl ne bpoins. JnuHa BoaHBI e 1




Bpoiinst u pazmepsl 001aCTH JIOKATU3AITUH
JIBUKYILIEHCS YaCTULIBI

102 KopmnyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 31eKTPOHOB Ha KPUCTALIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 COOTHOILICHHS HEONTPEAEIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudecknx 3agaq

106 Pemenue pacu€THbix 3a1a4
KonTponpHas padora mo Temam: "OCHOBBI

107 CTO", "KoprycKyJIIpHO-BOJIHOBOI
nyanu3m"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOSHHUS aTOMa.
[1nanerapnas moznens aroma Pesepdopna

109 IToctynarsr bopa

110 Buasl ciektpoB. CriekTp ypoBHEH SHEpruu
aToma BOJIOpoJia

11 CHOHTaHHOE U BBIHYXKJIEHHOE U3JTyYCHHE
cBeTa

112 Jlazep
Hyxnonnas moxaens snpa [ eiizenOepra-

113 WBanenko. 3apsig 1 MacCOBOE YHUCIIO sAJpa.
H3oTonel. PaguoakTuBHOCTH
3aKoH panrnoakTUBHOTO pacmnana. CBolcTBa

114 MOHU3HUPYIOIIETO U3NydeHus. Biausiaue
PaaOAaKTUBHOCTU HA KUBbIE OPTAHU3MBI.
Ho3zumerpus

115 OHeprus cBA3U HYKJIOHOB B siape. S nepHble




cuibl. Jledekt maccol siapa. SnepHbie
peakuu. SnepHbie peakTopsl. [Ipodiemsr
YIPaBIIEMOro TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCIIEKThI PAa3BUTHUS SIIEPHOMN
SHEPTreTUKHU

116

MeToapl perucTpanuy U UCCIEIOBAHUS
3JIeMEHTapHbIX yacTull. OyHIaMeHTaIbHbIE
B3aUMOJICUCTBUSA. bapnoHbI, ME30HBI U
nentoHsl. [IpencraBnenne o CtannapTHOU
mozenu. KBapk-rimrooHHas Mozeab aipoOHOB

117

118

119

®uzuka 3a npenenamu CTaHIapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMUHCTBO pU3MUECKOl KapTUHBI
Mupa

Oransl pa3BUTHS aCTPOHOMHH. 3HAUEHUE
aCTPOHOMHH

[TpuMeHrMOCTh 3aKOHOB (DU3UKHU IS
00BsCHEHUS MPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIICIOBaHUM

120

COBpeMeHHHe OIITUYCCKUEC TCIICCKOIIBI,
pPaanuoOTCICCKOIIbI, BHGaTMOC(I)epHaSI
ACTPOHOMMUA

121

122

Bun 3Bé31H0T0 HEOa. Co3BE3 U, IPKHE
3BE3/Ib], ITAHETHI, UX BUAMMOE IBIKEHUE
Comaneunas cucreMa. Connne. CoaHeynas
akTUBHOCTH. McTounuk sHeprun ConHia u
3BE3




123

124

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
Juarpamma "cnekTpajbHbIN Kilacc —
CBETUMOCTD"

3BC3I[BI TJIaBHOM IIOCICI0BAaTCIbHOCTHU

125

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBostonny CosHIa U 3BE3/. DTarlbl )KU3HU
3BE3]

126

127

128

Muneunsiii [Iyte — Hama ["amaktuka. Tunel
rajakTuk. YEpHbIE ABIPHI B A/1pax rajgakTHK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukroBoe n3nyuyenue

MacmtaOHas cTpykTypa Beenennoit.
Meraranaktuka

129

130

Hepeménnsie nmpobiieMbl acCTpOHOMUU

Du3nYeCcKu IPAKTUKYM I10 TEME
"UccnenqoBaHue MarHUTHOTO TTIOJIS
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnemoBanue CBOMCTB
deppomarneTukoB" win "HccnenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHUuTa Ha paMKy ¢
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue criibl Amnepa” nnm "M3ydenne
3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA"
unu "OnpeneneHre MarHuTHON WHIYKIIMA
Ha OCHOBE M3MEpPEHUs CUIIbI AMriepa"




132

DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue siBIEHUS
JIEKTPOMAarHUTHOW MHAYKIMU" WK
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarHuTHOTO noJs"

133

134

135

136

137

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKIIUN"
wiu "COopka MOJIETH 3JIEKTPOMAarHUTHOTO
reHeparopa"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue neproa CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U TIPY>KUHHOTO
MasTHUKOB"

Du3NUeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPYKUHHOM
MasiTHUKE"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
IIOCJIE0BATENBHO COEUHEHHBIE
KOHJEHCATOP, KaTyLIKy U pe3ucTop’ win
"HUccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIA IIEPEMEHHOI0 TOKa"

Pu3N4eCKUil IPAKTUKYM I10 TEME
"N3y4yeHne napaMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenune nokasaresns MpeoMIIeHUs
crexsa" wnu "[lonyuenue nzodpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

139

DuU3nYeCKu MPAKTUKYM 110 TEME




"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSHUS pacCEenBAIOIINX
uH3"

140

141

142

143

144

DuU3nYeCKU MPAKTUKYM 10 TEME
"Habmonenue nudpakuuu, nHTEphHEepeHIINH
U noJasipusanuu ceera'

Ou3nyecKuil MPakTUKYM IO TEME
"Onpenenenye UMIyabCa U SHEPTUU
PEISTUBUCTCKUX yacTull (1o pororpadusim
TPEKOB 3aPSKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Du3N4eCKU IPAKTUKYM I10 TEME
"N3mepenue noctossHHoM [ lnanka Ha
OCHOBe HcciieioBaHus Gpotoadpdexra” um
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HanpsKeHUs "

Du3n4eCcKu IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOI0 BOJOPOJA U U3MEpEHUE
nocTtostHHOM Pumbepra"

Pu3N4eCKUil IPAKTUKYM I10 TEME
"HUccnenoBanue paguoakTUBHOTO (hoHa ¢
UCIIOJIb30BaHUEM JJO3UMETpa" WK
"HN3yueHne noriomeHus 0eTa-4acTury
anoMuHueM"

145

Du3n4eCcKUui IPAKTUKYM 110 TEME
"HaOnronenus 38E31HOT0 HEOA




HEBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM
KOMITbIOTEPHBIX MPHIIOKEHUHN 115
oTpeieNIeHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MOMyIapus U sipKue
3BE31b6l" win "HaOaroneHus B TEJIECKONI
JlyHBI, TUTAHET, TYMAHHOCTEH M 3BE3THBIX
CKOIUIeHUI"

146

O0o01IeHNEe U CHCTeMAaTH3alNs 3HAHUH.
Ponb gusuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTUYECKOH,
COITMAIBHOM U ATHYECKOM chepax
NESITEIbHOCTH YEJIOBEKa

147

O0001IeHne U cUCTEMAaTU3AINS 3HAHUI.
Ponb u MecTo pu3HMKM 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

148

O0001IeHne U cUCTEMAaTU3AINS 3HAHUI.
Ponb pusnueckoit Teopun B popMUpOBAHUU
MpEJICTaBICHUN O PU3NYECKON KapTHHE
MUpa, MECTO (PU3HUECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOAE

149

150

151

O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110
teme "Kunemarnka"

O00011eHHE U CUCTEMATU3ALIMS 3HAHUM 110
teme "Kunemaruka"

O0001eHHE U CUCTEMATU3ALIMS 3HAHUI 110
teme "Jlunamuka"

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110




153

teme "CraTuka TBep10ro Tena"

O0o001IeHre U CHCTeMaTU3alus 3HAHUN T10
TeMme "3aKOHBI COXpaHEHUS B MEXaHUKe"

154

155

156

157

O060011eHne U cUCTeMAaTH3aIMsl 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "Tepmonunamuka. TemnoBbie
MaIIuHbI"

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbie epexoab"

O00011IeHNE U CUCTEMATU3AIM 3HAHUM 110
Teme "OnekTpudeckoe nosue"

158

159

0O0001eHne U cUCTEMAaTU3AINS 3HAHUI 110
teMme "[1oCcTOsHHBIN 2neKTpuuecKnuii ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

O0001eHne U cUCTEMAaTU3ALNS 3HAHUH 110
TeMme "MaruutHoe noie"

161

162

163

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"OnexkTpoMarHuTHas MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHUCTEMATH3alMsl 3HAHUI 110 TEME
"Mexannyeckue Konebanus"

PesepBHelit ypok. O600ICHHE U
cucreMatTu3anus 3HAHUH 110 TEME




164

"DJIeKTpOMarHuTHhIE KosieOanus"

PesepBHeiit ypok. O600IICHHE U
CUCTeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHMYEeCKHE U DJIEKTPOMArHuTHbIC
BOJIHBI"

165

PesepBHeiit ypok. O600IICHHE U
cucreMaru3anms 3Hanui mo reme "Onruka"

166

167

168

PesepBHeIil ypok. O000IICHHE 1
cucreMarusanysa 3HaHui 1o teme "OCHOBEI

CTO"

PesepBuslit ypok. O60011eHNE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanus3m"
PesepBHriit ypok. O6001IeHNE U

cucTeMaTu3alys 3HaHui mo treMe "dusuka
aToma"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaru3ais 3Hauui mo reme "dusmka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

170

Peseprubrit ypok. O6001eHuE 1
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16
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NEPEYEHDb (KOOU®UKATOP) MPOBEPAEMbIX TPEEOBAHUM

K PE3Y/IbTATAM OCBOEHWA OCHOBHOI OGPA30BATE/IbHOM MPOrPAMMDbI
CPEAHEIO OBLWEFO O6PA3OBAHUA U 3/IEMEHTOB COAEPXAHUA NO ®PUSUKE

[Iposepsiembie Ha EI'D no pusuke TpedboBaHMs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMBbl CPEHETO 00111eT0 00pa30BaHUs

Kon
IIPOBEPSIEMOTO
TpeOOoBaHUS

[TpoBepsiembie TpeOOBaHUS K TIPEAMETHBIM PE3YJIbTaTaM OCBOCHHSI
OCHOBHOM 00pa30BaTeNIbHOI MPOTrpamMMBbl
cpeaHero o01ero 0opa3oBaHust

1

CdopmMupoBaHHOCTh YMEHUH paclioO3HaBaTh (PU3WUECKUE SBICHUS
(mporiecchl) U OOBSICHATh MX Ha OCHOBE U3YYEHHBIX 3aKOHOB

Brnanenue  ocHoBomosararomMu  QU3UYECKUMU  MTOHSATUSMHU
Y BEJIMYMHAMH, XapaKTECPU3YIOMHUMHU (DU3NUSCKUE TTPOIICCCHI

ChopMupoBaHHOCTh YMEHUN TNPUMEHATHh 3aKOHBI KJIACCHYECKOM
MEXaHUKHU,  MOJIEKYJSIpHOM  (UBMKA W TEPMOJAUHAMUKH,
ANEKTPOAUHAMHUKHU, KBaHTOBOM buzuku TUISt aHanu3a
U OOBSCHEHUS SIBJICHUW MHUKPOMHpA, MAKpOMHUpAa U Meramupa,
paznuuath  yciaoBus  (TpaHMIbl, 00JIACTM)  NMPUMEHUMOCTH
¢bu3Myeckux  3aKOHOB, TMOHUMAaTh  BCEOOmMM  XapakTep
byHIaMEHTAIBHBIX 3aKOHOB W OTrPAHUYEHHOCTh MCIOJIb30BaHUS
YAaCTHBIX 3aKOHOB;, AaHAJM3UPOBaTh (PUIMUECKHUE TMPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJI0KEHUS, 3aKOHBI K 3aKOHOMEPHOCTH

CdopMupoBaHHOCTh YMEHUS Pa3inyaTh YCIOBUS MPUMEHHUMOCTU
Moenel GU3NIECKUX TeJl U TIPOIeCCOB (SIBJICHUI)

CdopMUpOBaHHOCTh, YMEHHUSI peIlaTh pPacyETHBIE 3a/laud C SIBHO
3QITaHHOM W HESABHO  3aJaHHOM  (PU3MUECKON  MOJCIBIO:
Ha OCHOBAHWHW aHAJIM3a YCJIOBUS BBHIOMPATh (PU3MUECKHE MOJECIIH,
OTBEYAIoIue TPEOOBAHUSAM 3aJ1aui, MPUMEHSTH ()OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH u MOCTYJIAThI (bU3UIECKUX TEOpUH
MPU MCIOJIb30BAHUM MAaTEMAaTHYECKUX METOJIOB PELICHUS 3a/1ady,
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NpoBOJUTL pPACUYCTBl HAa OCHOBAHUMW  HUMCIOIIUXCA  JIaHHBIX,
AHAJIM3UPOBATL PE3YJIbTATBI U KOPPCKTUPOBATH MCETOAbI PCIICHUA
C YUCTOM IIOJIYYCHHBIX PC3YJIbTATOB

PemaTte kadecTBeHHbIE 3a/aud, TPeOyIOIIME MPUMEHEHUs 3HAHUI
U3 pasHbIX pa3/ieloB IIKOJBHOTO Kypca (U3MKH, a Takke
WHTErpaluy 3HaHUU U3 IPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOIO
L{MKJIA: BBICTPAUBATh JIOTUYECKYIO LIEIIOYKY PACCYKICHUHN ¢ OIIOpOH
Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBJICHUS

Brnagenne  OCHOBHBIMHM  METOJaMU  HAy4YHOTO  ITO3HAHUS,
UCTIONb3YeMBbIMA B (pH3UKE: TPOBOIUTH MPSIMbIE M KOCBEHHBIC
U3MepeHHs (PU3NICCKUX BEIUYHH, BEIOMpas ONTUMAaIbHBINA CIIOCO0
U3MEPEHUS U UCTIOJb3Ysl U3BECTHBIE METO/IbI OIEHKH MOTPEITHOCTEN
U3MEPEHU, MPOBOJIUTh MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYMH C MCIOJIb30BAaHUEM TIPSMBIX H3MEPEHHUM, OOBSICHATH
MIOJTYYCHHBIC PE3yJIbTAThI, UCIOIb3YsT (U3HUECKUE TCOPHH, 3aKOHBI
W TIOHATHS, W JIeJaTh BBIBOJBI; COOJIOIATh MpaBuia 0e301MacHOTO
TpyJa TIpH TIPOBEACHWH WCCJICAOBAHMA B paMKax y4eOHOTO
OKCIIEPUMEHTa U  y4eOHO-HCCIENOBATEIbCKOW  JIEATEIBHOCTH
C HCIONB30BaHWEM ITU(GPOBBIX HM3MEPHUTEIBHBIX  YCTPONCTB
1 J1abOPaTOPHOTO 00OPYAOBAHMUS

ChopMUpOBaHHOCT, YMEHUN aHAJIU3UPOBATh U  OIICHUBATh
MOCJICACTBUAS OBITOBOM M  IPOU3BOJCTBEHHON JICSITCIHHOCTH
YeJIOBeKa, CBSI3aHHOW C (PU3MYECKUMM TPOIeCCaMH, C TO3UIUI
AKOJIOTHYECKON O€30IMacHOCTH;, MPEACTABICHUN O pPaIlliOHAIBLHOM
MPUPOAONIOIB30BAHUHM, a TaKKe PasyMHOM HCIOJb30BAHUU
JOCTHXKCHU HAYKM M TEXHOJIOTUM [JI JaJbHEHMIIEro pa3BUTHS
YeJI0BEYECKOro o0IecTna

OBnazeHue pa3nUYHbIMU croco0aMu padboTel ¢ MHpOpMALHEH
(GU3NYECKOTO COAEPKAHUS C HCIIOJIb30BAHMEM COBPEMEHHBIX
UH(POPMAILIMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUI KPUTHUYECKOTO
aHaJlM3a U OLIEHKH JOCTOBEPHOCTH MOIydaeMon HHGOpMauu

10

ChopMHpOBaHHOCT, yYMEHHMH TNPUMEHSATH OCHOBOMOJArarolue
ACTPOHOMHUYECKHE TOHATUS, TEOPUU U 3aKOHBI Ui aHaiu3a
U OOBbsicCHEeHHA  (U3UYECKUX  TPOIECCOB,  MPOUCXOASIINX
Ha 3BE3/1aX, B 3BE3JIHBIX CHUCTEMaX, B MEXraJaKTUYECKOM Cpee;

NIBMDKEHHUS HEOSCHBIX TEJ, DBOJIIOINH 3Be3/ U Beemennon

83



depepanbHas pabodas nporpamma | Pmsmka. 10-11 knaccbl (yrnybieHHbIN

[lepedenn aeMeHTOB cojiepkanus, mpoBepsaeMbix Ha EI'D no gusuke

Kon Kon [TpoBepsiembIil 3EMEHT COACPKAHUS
pasnena/ | sneMeHTa
TEMBI
1 MEXAHUKA
1.1
1.1.1
1.1.2 MarepuanbHasi TOUKa. el | TPacKTOpHA
Ee panuyc-Bekrop:
()= (x (1) y(1).2 (1)), h) AT
TpaeKkTopwus, 7
epeMelleHue: -
IepeMEIIEHA O -
Yy
Ar=r(t,)-r(ty=r,—r = ¥
= (Ax, Ay, Az) ’
MyTh.
CroxeHue nepeMereHui:
AF =Ar,+Ar, ~
1.1.3
Ar- :
U= =r= (U,U ,U)
t X y <
At At—0
Ax , '
L= =X anagormuno V =Y ,V =27,
X t y t 4 t
At At—0
Crnoxenne ckopocteii: U =V, H0; .
Brluucnenue nepemMenieHus 1 MyTH MaTepUalibHONW TOYKH MPU TPSIMOJIUHEHHOM
JIBMDKEHHMH BJIOJIb OCH X 110 rpaMKy 3aBUCUMOCTH VUx (t)
1.1.4 _Av o
Vckopenne MatepuanbHoii Toukn: &= =L-=\a.a,a ),
At t X y 4
At—0
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AL

At—0

_ x _ ‘ ' '
a = —(U),aHaﬂoquHoa:(U),aZ(U).
X ot y Y ot z z 0t

1.1.5

x(t) = x,+V,t

L, (t) =0, = const

1.1.6

2
at
X

x(1) =x,+0,, 2 +

L, (t) =V, +af

a, = const

v’ —v’ =2a (x —x}
2x 1x X 2

S:U‘wz-t

2

1.1.7

CBoOoaHoe nageHue. Y CKopeHue CBOOOTHOTO
naneHus. /[BmxeHnune tena, OpOIIEHHOTO IO

yrnom % k ropusonty:

x(1) = X0+t = Xo +Vg COS -1

0
—g =const

]

g,
tg
y

VoA U,
gt . gr’ l g 0
y(t)=), +UO§+_2 =y, tosina-r— -
Yo L1}
J M(t ) =V, =V, COSAL
[10(7) =0y, + g, =0, sin .~ gt 0 x X
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1.1.8

KpuBonuueitnoe npukenue. J[BrxkeHrne MarepuaibHON TOUYKHU MO OKPYKHOCTH.

VrioBas v TMHEHHAs] CKOPOCTh TOYKH: V= oR . [Ipu paBHOMEpPHOM JBUXKEHUU

2n

TOUKH 110 OKpykHOCTH ® =—— = 2TV |
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U2

2
[enTpocTpeMHuTENHEHOE YCKOPEHUE  TOYKH: Aye = =® R. Tlonnoe

YCKOpPEHHE MaTepHaIbHON TOUKHU

1.1.9 Teepnoe Teno. IloctynarenbHoe W BpalaTeNnbHOE JBUKEHUE TBEPAOIO Tela
1.2 JUHAMUKA

1.2.1
1.2.2 _m

Macca tena. [toTHOCTB BemecTBa: P =

%

1.2.3 ~ -

Cuna. [IpyHIUIT CYyNEPIIO3HUIMN CHIL: F pasHoneHcTs F,+ F , T
1.24 Bropoii 3akon Hetotona: gy marepuansHoi Touku B 1CO

F =ma: Ap = FAt npu F = const
1.2.5 Tpetnit 3akon HeloToHa 111 MarepuaibHBIX __"'_’_.—"':

TOYEK: FIQ = _le_. EZ le
1.2.6

F=g™™
R2

Cuna tsixectu. LleHTp TspkecT Tena. 3aBUCUMOCTD CHITBI TSIKECTH OT BBICOTHI h

HaJl MIOBEPXHOCTHIO IUIAHETHI painycoM R:

mg = GMm

75 N2
(R +h)
0

1.2.7 Cuna ynpyroctu. 3akoH I'yka: Fy = -kx
1.2.8

Cuita TpeHHS CKOBKEHUS: F ™ '

Cuna tpenmus nokos: Fop S MWV |

Koadpounment tpenus
1.2.9 _F

Hasnenne: P =

S
1.3 CTATHUKA
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AA
P= = F-v-cosa -

At At—0 a F

1.4.6

Kunernueckas 3Heprusi MaTepuagibHON TOUYKHU: Eww = =

AE . =A +A,+..

1.4.7

[ToTeHuumanbHas 3HEprus:

JJI IOTCHIUAJIBHBIX CHUJI A12 = E Imotenn E 21OTEeHIT = _AE TMOTEHI -

HOTCHHI/I&J’IBHaH 3Hepr1/151 MaTepHaHBHOﬁ TOYKH B O)IHOpOIIHOM ITIOJIC TSXKCCTU:
EHOTeHu = mgh

[ToreHnmanbHas HEPrust ynpyro aehpOpMHPOBAHHOTO Teja:

ka

HOTEeHL 2

1.4.8

sUCO AE = A

BCCX HCIIOTCHII. CHUIT »

MEXAHUYECKHE KOJIEBAHUSA W BOJIHBI

1.5.1

'apmMonnueckue KkojebaHWsi MaTepHaTbHOM TOukH. AMmmudtyaa #u - ¢asa
konebanuil. Kunematndeckoe onucaHue:

x(t) :Asin(cot+(po),

v(r)=x,

a (t) = (U ) =—0'x (t) =a +0'x=0 , TZI€ X — CMEILCHHUE U3 MTOJI0KEHUS
x x7 ¢ x

paBHOBECHSI.

I{I/IHaMI/I‘IeCKOG OIIMCAaHHUC:

2
may = -kx, rne kK = m®” . dro 3Hauut, uro Fy = -kx.

SHepFCTI/I‘ICCKOC OITMCAaHUC (3a1<01—1 COXpaHCHHUA MEXaHUYEeCKOMH 3HepFI/II/I)Z
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2 2 2 2
mov- kx® mv kA
= = mr— = const

2 2 2

CBs13b aMILUTUTYIbI KOJICOAHHH CMEIICHHUS MaTEPUATbHON TOYKH C aMIUTUTYaMU
KOJIEOAHMI €€ CKOPOCTH U YCKOPEHHS:

2
V =0A a =w0A

max max

1.5.2 2 1
T ==
A%
Ilepyon ManbIX  CBOOOJHBIX  KoJeOaHMMI  MaTreMaTH4YeCKOro  MasTHHUKA:
[
T=2m |[_ .
g
. m
Tlepros cBOGOIHBIX KOIeOaHHl NPYKUHHOIO MasTHHKa: | = 27T |__
k
1.5.3 Beinyxnennsle koneOanus. Pe3onanc. Pe3onancHas kpuBas
1.54
V)
A=0T= _
v
WuTepdepentmst u qudpakiys BOIH
1.5.5 3Byk. CKOpOCTH 3ByKa
2 MOJIEKYJIAPHAA ®U3UKA. TEPMOJNHAMUKA
2.1
2.1.1 Mojenu cTpoeHus ra3oB, )KUIAKOCTeH U TBepAbIX Teid. [lycTh TepMoauHaMuyeckas
cucrema (Teno) coctout U3 N 0JIMHAKOBBIX MOJIeKyJ. Torga KoJm4ecTBO BEIIECTBa
N m
V= = ___ ,
Ny 1
rne Ny — uncno ABoraapo, m — Macca cuctemsl (tena), M — momspmas macca
BEILlECTBA
2.1.2 TermmoBoe NBMKEHHE aTOMOB W MOJIEKYJ BEIIECTBA
2.13 B3aumozeiicTBre 4acTul] BELECTBA
2.14
2.1.5 Monaens uaeanpHoro raza B MKT
2.1.6 CBA3b MEX/y JABJICHUEM U CPEIHEN KMHETUUYECKOM YHEPTUEH TOCTYIATEIbHOTO

TCIIJIOBOTO ABUXKCHHA MOJICKYJI HACAJIBbHOI'O Ir'a3a (OCHOBHOG YpaBHCHHEC MKT)
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p=—_mpv= —n- =
3 300 2 J
N

N'=__ — KOHLEHTpAaWs MOJEKYJ

Vv

Nn-€ .. , re my— Macca OHOM MOJIEKYIIBI,

(SSHIN \)

2.1.7

AoGcomoTHas Temneparypa: T =t°+ 273 K

2.1.8

B m(pz\ 3_kT
2 2

8 T10CT

2.1.9

Vpasuenue p = nkT

2.1.10

MOILCHI) HUACAJIBHOIO Ira3a B TCpMOJUHAMUKE:

YpaBuenne Menneneesa — Knanerpona
Bripaxkenue 111 BHyTpEHHEN SHEPTUN

!

VYpaBHenne MenneneeBa — Kiranelipona (mpuMeHUMBbIe (GOPMBI 3aITHCH):

pV=""RT=vRT=NkT p=PRL

u u

BolpaxkeHue sl BHYTPEHHEH SHEpruM OJHOATOMHOIO HJEalbHOro rasa
(mpumeHuMBbIe HOPMBI 3aITUCH):

U=>RT=>Nkr =3™RT =ve T =2 pv

2 2 21 v 2

2.1.11

33.KOH I[aHBTOHa JJI AaBJICHHA CMCCHU PAa3PCIKCHHBIX IT'a30B!:
P=p1+p2+..

2.1.12

n3orepma (T = const): pV = const,

P
H30x0pa (V = const): ; = const ,

v
u306apa (p = const): ; = const

I'padmyeckoe mpencrasinenne m3onpormeccoB Ha pV-, pT- u VT-muarpammax.
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OObBEIMHEHHBIA Ta30BbIA 3aKOH:

ﬂ = const
T

JJIs1 ITIOCTOAHHOI'O KOJIMYECTBA BC€HICCTBA v

2.1.13
2.1.14
Pua (T) Puapa (T)
OtHocuTenbHas BraxHocTs: @ = D (T) = 0 (T)
HACBIILL. [1apa HACBIILL. Tapa
2.1.15 |HM3MmeHeHHe arperatHblX COCTOSHMHI BEIIECTBA: MCIAPEHHE WM KOHIEHCcALUs,
KHUIIEHHE KHUIKOCTU
2.1.16 | M3MeHeHue arperaTHbIX COCTOSIHMI BellecTBa: IUIABJICHUE U KPUCTAJUIU3ALUS
2.1.17
22
221
222
223 Temnonepenadya Kkak cnoco0 M3MEHEHUS] BHYTpEHHEH dHEpruu 06e3 COBEpIICHUS
pabotsl. KoHBeKIUS, TEMIONPOBOIHOCTD, N3TyUYEeHHE
224
V nenbhas Temnoemxocts semectsa c: @ = CMAT
225
A Q=hm
226 DnemeHTapHas paboTra B TEpMOIMHAMHKE: A :pAV. Brranciienue paboTs
1o rpauky npouecca Ha pV-auarpamMmme
2.2.7 IlepBblii 3aKOH TEPMOIMHAMUKH:

Q12:AU12+A12 :(Uz _U1)+A12

Anunabara:
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Q12 :O:Au :UI_UZ :_AUIZ

2.2.8 Bropoii 3akon tepmoauHamuku. HeoOpaTtumbie mporecchbl

229 [TpuHuumnel gedictBus TemnoBbix MamuH. KIIT:

A3a UMK _ QHaFP _|QXOJI — 1_ QXOH
QHarp QHaI‘p QHaI'P

]’]:

2.2.10

THarp o TXOH Txon
maxm ="y . = g :l—T

Harp Harp

2.2.11 VYpaBHenue temioBoro 6amnanca: Q; + Q;+ Q3 +...=0

OJIEKTPOJAMHAMUKA

3.1

OJIEKTPUYECKOE I[IOJIE

3.1.1

3.1.2 B3anmogpeiicTBue 3apsijgos. Toueunsie 3apsapl. 3akoH Kymona:
B OJTHOPOJTHOM BEIIECTBE C JAMAICKTPUUYECKON MPOHUIIAEMOCTHIO €

9 ]-le| 1 lal e

F=k =
er’ 4nce r

3.13

3.14 F

HaHpH)KeHHOCTI: QJICKTPHUYCCKOI'O IMOJIA: E -

quOGHBIﬁ

E=t%
r 2
r

OJHOPOJHOE II0JIE: E = const .

KapTunbl nuHUi HANPSX)KEHHOCTH 3TUX MOJNEH

3.1.5

Pa3nocts MNOTCHIMAJIIOB 1 HAIIPSIXKCHHUC!

A12:Q((P1_(P2):_CIA(P:QU.
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p=—_mpv= —n- =
3 31 2 J

N

N'=__ — KOHLEHTpAa¥s MOJEKYJ

Vv

Nn-&€ocr , TJIE My — Macca OHON MOJIEKYJIBI,

W N

2.1.7

AoGcomoTHas Temneparypa: T =t°+ 273 K

2.1.8

B (m(pz\ 3_kT

8 TI0CT

2 2

2.1.9

Vpasuenue p = nkT

2.1.10

MOILCHI) HUACAJIBHOIO I'a3a B TCpMOJUHAMUKE:

Ypasuenue Menaeneena — Knaneripona
Bripaxkenue i1 BHyTpEHHEN SHEPTUN

!

VYpaBHenne MenneneeBa — Kiranelipona (mpuMeHUMBbIe (GOPMBI 3aITHCH):

pV=""Rr=vRT=NkT p=PRL

i i

BrlpaxkxeHne [uisi BHYTpPEHHEH DSHEpPruuM OJHOATOMHOIO HJIEAJIBHOIO rasa
(mpumeHuMBbIe HOPMBI 3aIUCH):

U=3vRr =3 Mkr =3 RT =ve T =3 pv

2 2 21 v 2

2.1.11

3akoH JlaJIbTOHA JUIs 1aBJIEHUS CMECH PA3PEKEHHBIX I'a30B:
P=p1+p2+..

2.1.12

n3orepma (T = const): pV = const,

P
H30x0pa (V = const): ; = const ,

v
u306apa (p = const): ; = const

I'padmyeckoe mpencrasienne n3onpormeccoB Ha pV-, pT- u VT-guarpammax.
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OObBEIMHEHHBIA Ta30BbIA 3aKOH:

ﬂ = const
T

JJIs1 ITIOCTOAHHOI'O KOJIMYECTBA BC€HICCTBA v

2.1.13
2.1.14
Pua (T) Puapa (T)
OtHocuTenbHas BraxHocTs: @ = D (T) = 0 (T)
HACBIILL. [1apa HACBIILL. Tapa
2.1.15 |HM3MmeHeHHe arperatHblX COCTOSHMHI BEIIECTBA: MCIAPEHHE WM KOHIEHCcALUs,
KHUIIEHHE KHUIKOCTU
2.1.16 | M3MeHeHue arperaTHbIX COCTOSIHMI BellecTBa: IUIABJICHUE U KPUCTAJUIU3ALUS
2.1.17
22
221
222
223 Temnonepenadya Kkak cnoco0 M3MEHEHUS] BHYTpEHHEH dHEpruu 06e3 COBEpIICHUS
pabotsl. KoHBeKIUS, TEMIONPOBOIHOCTD, N3TyUYEeHHE
224
V nenbhas Temnoemxocts semectsa c: @ = CMAT
225
A Q=hm
226 DnemeHTapHas paboTra B TEpMOIMHAMHKE: A :pAV. Brranciienue paboTs
1o rpauky npouecca Ha pV-auarpamMmme
2.2.7 IlepBblii 3aKOH TEPMOIMHAMUKH:

Q12:AU12+A12 :(Uz _U1)+A12

Anunabara:
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Q12 :O:Au :UI_UZ :_AUIZ

2.2.8 Bropoii 3akon tepmoauHamuku. HeoOpaTtumbie mporecchbl

229 [TpuHuumnel gedictBus TemnoBbix MamuH. KIIT:

A3a UMK _ QHaFP _|QXOJI — 1_ QXOH
QHarp QHaI‘p QHaI'P

]’]:

2.2.10

THarp o TXOH Txon
maxm ="y . = g :l—T

Harp Harp

2.2.11 VYpaBHenue temioBoro 6amnanca: Q; + Q;+ Q3 +...=0

OJIEKTPOJAMHAMUKA

3.1

OJIEKTPUYECKOE I[IOJIE

3.1.1

3.1.2 B3anmogpeiicTBue 3apsijgos. Toueunsie 3apsapl. 3akoH Kymona:
B OJTHOPOJTHOM BEIIECTBE C JAMAICKTPUUYECKON MPOHUIIAEMOCTHIO €

9 ]-le| 1 lal e

F=k =
er’ 4nce r

3.13

3.14 F

HaHpH)KeHHOCTI: QJICKTPHUYCCKOI'O IMOJIA: E -

quOGHBIﬁ

E=t%
r 2
r

OJHOPOJHOE II0JIE: E = const .

KapTunbl nuHUi HANPSX)KEHHOCTH 3TUX MOJNEH

3.1.5

Pa3nocts MNOTCHIMAJIIOB 1 HAIIPSIXKCHHUC!

A12:Q((P1_(P2):_CIA(P:QU.

95




depepanbHas pabodas nporpamma | Pmsmka. 10-11 knaccbl (yrnybieHHbIN

HOTGHL[I/IaJ'IBHaH OHEPruAa 3apsaaa B JJICKTPOCTATUYCCKOM IIOJIC:

W =q¢
A=-AW
w
[oTennuan snexrpoctaruueckoro moms: @ = .
q
3.1.6 [TpuHIMTT Cyneprno3uivu 3MEKTPUUECKUX TOJICH:
E:E] +E2 +, (P:(Pl +(P2 +...
3.1.7 [IpoBogHUMKM B 3JEKTPOCTAaTUYECKOM  MOJe.  YCIOBHE  paBHOBECHS

r
3apsAN0B:  BHYTPM IPOBOJHMKAa ' —(), BHYIpU M Ha IIOBEPXHOCTH

nposonnnka ¢ = const

3.1.8
€
3.1.9
c=49
U
TN Y
DNEeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpA: C=_"" =¢C
d 0
3.1.10
[TocnenoBarensHoe cOEUMHEHUE KOHIEHCATOPOB:
1 1 1
U:U]+U2+...,q]:q2:..., =—0+t—"+..
Cnocn Cl CZ
3.1.11 qU CU* ¢
DHeprus 3apsHKEHHOI0 KOHAEHcaTopa: W,. = = =
p p p c 2 2 2C
3AKOHBI I[TOCTOJAHHOI'O TOKA
32.1 I Agq
Cuna toka: 1 —___ . IlocTtosauus TOK: I = const
At At—0

Hnsa nocrosstHHOTO TOKA q = It

322 VYcnoBus cylecTBOBaHMs 3JIEKTPUYECKOTO TOKA.
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Hanpsixenune U n 3/IC E
323 I= U
3akod Oma jns yuyactka nenu; £ =
R
324
[
R=p_
S
3 '25 CTOPOHHUX CHUJT
Uctounuku toka. IJIC UCTOUHUKA TOKA: E=
q
BHyTpennee compoTuBiIeHHE UCTOYHHKA TOKA
3.2.6 3akon Owma Juisi MOJHOU (3aMKEyT0171) BIEKTPUIECKOUN E.r
3
uernu: E = IR + Ir, oTkyna I= g R
R+r
3.2.7
1 1
- =+ +
mapamt 1 K2
32.8
U2
Ha pesucropeR: Q=A=1?Rt =1Ut=—_t
R
3.2.9 AA
MoIHOCTh 3MEKTPUYECKOrO TOKa: P=__ =1U
At Ar—0
2
TenoBasi MOIIHOCTb, BBIAEISIEMAsl HA PE3UCTOPE: P=1 2R = ? =1U .
AA
MOIIHOCTh UCTOYHMKA TOKA: P = e =EI
A
At—=0
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3.2.10 |CBoOoaHble  HOCUTEIM  JJICKTPUUYECKHX  3apsioB B  IMPOBOJHHKAX.
MexaHu3Mbl TMPOBOJAMMOCTH TBEPHAbIX METAJJIOB, PAacTBOPOB M PpaCILIaBOB
3IIEKTPONUTOB, ra3oB. [lonynpoBoauuku. [1oa1ynmpoBOTHUKOBBIN U0

33 MATHUTHOE I1OJIE

3.3.1

B=B{+B,+...

332 OnweiT Opcrena. MarHuTHOe TMoJie NPOBOJHHKA C TOKOoM. KapThHa nuHHH
MHAYKIIMA MarHUTHOTO TMOJs JJIWHHOTO NPSIMOT'O MPOBOJHHKA M 3aMKHYTOI'O
KOJIBIIEBOT'O TIPOBOJHUKA, KATYIIKH C TOKOM

3.3.3 Cuna Amriepa, ee HalpaBJICHUE U BETMYHHA:

F, =IBlsino gz O _ Yroll MKy HAalpaBJIeHHEM  IIPOBOJHHKA
1 BeKTOpoM B
334 — :
Cuna JlopeHna, ee Hanpasienue u pennanna: I iop = b PB SIN O | rpe @ — yron
mMexay Bekropamu U u B . JIBukeHWe 3apsOKEHHON YaCTHIBI B OIHOPOIHOM
MarHUTHOM I10JI€
34
3.4.1 IToTok BekTOpa MarHUTHOW WHAYKIUU: ﬁ / B
7]
®=B,S=BScosa @g
342
343
AD |
E =- =
i '
At At—=0
344 O/J1C mHayKIMU B IPSIMOM NIPOBOJTHUKE i

JIUITAHOM 1, IBMXKYyIIEMCS CO CKOPOCTHIO U /

(T)J‘ ! ) B OJIHOPOIHOM MAarHMTHOM moe B: /f" 0 . /

|Ei |: Blocos o rpe O — yron mesxay Bexropom B 1 Hopmasio 1 K

TIOCKOCTH, B KOTOPoit nexat Bektopsl [ nVsecrn [ L B n L B,
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TO |El| = BlU
345
3.4.6 1 -?
NunyktuBHOCTH: &~ — ,nmn @ = LI
1
AI Al
E =-L__ =Ll
St t
At Ar—0
2
3.4.7 LI
DHeprusi MArHUTHOTO TOJIS KATyIIKn ¢ Tokom: Wi =
35 OJIEKTPOMAT'HUTHBIE KOJIEBAHUSA U BOJIHBI
3.5.1 KonebarenbHblii KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHBIC
KosieOaHusl B UICAIbHOM KOJeOaTeIbHOM KOHTYpE:
1 (t) = G sin (02 +¢,)
I(t) =q =0q__ COoS (oot+(p0) :Inrlax CoS ((ot o
2n 1
®opwmyna Tomcona: 1 = 27 \/tf ,otkyma ®=__ = ____|
T +LC
a — Imax
max
()
352
cU’ s LI* _cu* LI
o) 2 2 2) const
353 BbIHyX/1€HHbBIE 3JIEKTPOMarHuTHele KojiebaHus. Pe3oHaHc
354 Ilepemennsniii Tok. [Ipom3BoacTBO, mepemada U MOTpPeOIEHHUE SIEKTPUUECKOU
SHEpruu
355
ELBl¢
3.5.6 Illxkanma »nEeKTpOMAarHUTHBIX BOJH. IIpuMEHEHHE DSIEKTPOMAarHUTHBIX BOJIH

B TEXHHUKE U OBITY
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3.6

OIITUKA

3.6.1

3.6.2

3akoHbl oTpaxeHus ceera. & = p
alPp

SIS

3.6.3

3.6.4

3aKOHEI MPEIOMJICHUA CBETA.

IIpenomienue ceera: /1811 QL = 71, sinf3 : ny
AGCOMIOTHBIN TIOKA3aTeNb MPETOMICHHS:

OTHOCHTENBHBIN TI0KA3aTeNb IpeaoMIeHus: 't

OTH

Xon nyyei B mpusMe.
CooTHOIIEHWE YacTOT M  COOTHOLIEHHE JUIMH BOJIH TpH  IEpexoje
MOHOXPOMaTHYECKOTO CBETA Yepe3 IpaHmIly pa3aesa AByX ONTUYECKUX CPeX:

V=V, n\=nh,

3.6.5

IlonHOE BHYTpEHHEE OTpaKEHHUE.
IlpenenbHbIl  yron IMOJMHOTO BHYTPEHHETO Hy<i,y n,
OTpaXKECHUS:

3.6.6

C06I/IpaIOH_II/IC 1 pacCeUBArOUIUC JIMH3bI. ToHkas TuH3a. CDOKYCHOC PaCCTOAHUC

M OIITUYECKAS CHUJIa TOHKOU JINH3GI: D= _

F

3.6.7

. ~
dopmyJia TOHKOM JTUH3BI: d

1,11 i

d J F AN h

VBenuueHue, 1aBaeMoe JIHMH30M: f

r- V1 -

H d
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B cnyuae paccenBaronieit JIMH3BL:

D<O:>F:i<0,
D

r:_:_
H d

3.6.8

3.6.9

3.6.10 |HWuTtepdepenums cBera. KorepeHTHbIE HWCTOYHUKH. YCIOBUS HAOIIOASHUS
MaKCHUMyMOB M MUHUMYMOB B MHTEP(EpPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX

KOTCPCHTHBIX UCTOYHUKOB!

A
MaKCUMYMBI — A=2m__ ,m=0,+/-1,+/-2,+/-3, ...,
2
A
MUHUMYMBbI — A= (2m +1)_ ,m=0,+/-1,+/-2,+/-3, ...
2
3.6.11
A
dsinQ, =mk m=0,+/-1,+-2,+-3, ..
3.6.12
4
4.1
4.1.1 E = hv
4.1.2 hc
E=hv=__=pc
A
E hv h
WUmmynee porona: P = _ = ___ = _
c ¢ A

4.1.3 ®oroaddext. Onbiter A.I'. Cronerosa. 3akousl (oroddhdexra

414 VYpaBaenne DiHmTeHa 11 QoToddderTa:

E(pOTOHa = ABLIXOZIa + Exun max,
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hc hc my’
= hV = = =
TOC  goroua }y ° ABBIXOZ[a hVKp 7\' s Exnﬂmax = % =e U sam
Kp
4.1.5 JlaBnenue cera. JlaBnenue cBera Ha MOJIHOCTHIO OTPAXKAIOINIYIO TOBEPXHOCTh U
Ha MOJHOCTHIO MOMIOMIAOITYI0 TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1
422
hc
= =|E —F
hvmn | n m |
mn
4223 JIuHelyaTeie CHEKTPBI.
CnekTtp ypoBHEl 3HEPTUHU aTOMa BOJOPOJA:
—13,6 3B
E = n=1,2,3, ..
n nL
4.3
43.1 Hyxnonnas moznens sigpa I'eiizenOepra — MBanenko. 3apsn siapa. MaccoBoe 4uciio
sapa. M3oTonsl
432 PagnoaktuBHOCTG.
AX > Y + *He
V) /1-2 2
Bbera-pacnan.
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B-pacman Ay A Y+ e+w
V4 Z+1

-1 4

A A 0
TMosurponneii P-pacman: "X =7 Y + " e+v,.

I'amMma-u3nyuenue

433

t

3aKkoH pagroaKTUBHOTO pacnaga: [N (t) =N ) 2T,

t

[TycTs m — macca paanoakTUBHOIO BellecTBa. Tornaa m(t) =m, - 2T

434
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