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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTenbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenojiaBanus yueobnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnyy,  peaqu3ylOIMIMX  OCHOBHBbIE  00pa3oBaTelIbHbBIC
MPOTrPaMMBl.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHKE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIBbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma mno ¢usuke Aa€T NpeacTaBICHUE O LENAX, COJEpPKaHUH, OOmEen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYaIOIIMXCS CpEeICTBaAMU
ydeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢uzuku yriayOJaEHHOTO YPOBHS IO3BOJISIET PEaM30BaTh
3a/1a4yu MPOPECCUOHAIbHOM OpPHEHTALMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOAUMBI IS MPOJOJKEHHs 0o0pa3oBaHUs B
OopraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1m0 Qu3Mke ONpENensioTcs IUIAHUPYEMBIE PEe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs: JTUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yrayonménHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM O0yYaloluXcs, OCBOUBIIHUX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJa€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no gpu3MKe BKIFOYALT:

IUIAaHUPYEMBbIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOia&éHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE pe3yJIbTaThl 110 T'0J1aM O0y4YCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay Mo rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3NKEe HUMEET NPUMEPHBIH XapakTep U MOXKET OBbITh
WCITOJIb30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEEH U
MPENIOCTABISAET BO3MOXHOCTH [JIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/JOB K TMpenojaBaHui0 (pU3MKM Ha YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coxXpaHeHUs 00s13aTEIHPHOM YaCTH COJIEp KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLIkonpHbI Kype HU3HKH — CHCTEMOOOpa3yroIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusudeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEHUEe (U3MYECKUX 3HAHUU ONPENEIWIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa oOydaromerocs, B (OpMHUpPOBaHHE YMEHHH NMPUMEHSITh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKN Ha ypOBHE CPEHETO 00IIero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKPYr ¢u3nyeckux Teopuil. BenymuM B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapusayuu. EE peann3anys NPeaIosaracT HCIOJIb30BAHKUE
TYMaHUTApHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpoOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriryoiEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. [Ipm 3TOM paccmarpuBarorcss Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHATIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME cofiepKaHus MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO HA
IOPUHLIMIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. s Gu3uku peanusanus 3THUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUH CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yrimyOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOYKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM U3 JTHX KiaccoB. BTopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIAaroBO HHCTPYKIIUH.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa NpECTaBiICHAa €IWHBIM MepeyHeM. Bridop
TEMaTUKHU JJIS 3THX BHJIOB YYCHHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMUMHCS YMEHHSAMHU IIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIUYMH U TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KkayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SABJISIFOTCSL 3aJaHUs Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIICH KU3HH, TpeOyrolre BhIOOpa
(bu3MYeCcKO MOJENH ISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO 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>Ke JIEMOHCTPAallMOHHOE 000pYI0BaHHE.

JlemMoHcTpaniMoHHOE  000pyZoBaHHe (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHHMMAJIbHOM JIOCTAaTOYHOCTH U  OO€cleuYrBaeT TMOCTaHOBKY
MEePEUYUCICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMK st
UCCJICNOBAHMUS  WM3y4YaeMbIX  SIBIIEHHW ©W  TPOIECCOB, OMIUPHUUYECKUX 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 TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

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

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPABJICHHUH.

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

NpUOOPETEHUE CUCTEMbI 3HAHUN 00 OOIMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKUX SBJICHUW B MPUPOAEC M JJIsl MPUHSITUS MPAKTUYECKUX PELICHUM B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHUe
dbuznyeckoil MoJeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajay
WHXXEHEPHOT'0 XapaKTepa,

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bu3MYeCcKUX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHpeTanuu HUHPOpMAIUH,
ONpeIeNICHHs TOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



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

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

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETOo
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 paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JIeJaeT BbIOOD
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.

COAEPKAHUE OBYUYEHMUSA
10 KITACC

Pazgen 1. Hay4Hblii MeTOA NMO3HAHUS IPUPOABI.

®dusuka — pyHIaMeHTalbHas HayKa o npupojie. HayuHslii MeTos1 o3HaHus U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MO3HaHMs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKeE.

CrocoObl m3MepeHusi (U3UYECKUX BEJIMYMH (aHAJIOTOBBIE U IU(POBBIC
U3MEpUTEINIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[lorpemHocT  m3MepeHuit  (usmyeckux  BenuuuH  (aOcodroTHas |
OTHOCHUTEJIbHAS).

MogaenupoBanue (u3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCONIIOTHO TBEpAOE TeNo, HJeaibHasl >KUIKOCTh, HJIC€AJIbHBIA TIa3, TOYEUHBIH
3apsn). ['unoreza. u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusznueckas
TEOpHs.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenre cuiibl TOKa M HAOmpsDKEHWS B LEMU IOCTOSHHOTO TOKa MpH
MOMOIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3nYECKUX BETMYHH MIPH MOMOIIM KOMIIBIOTEPHBIX JAaTUUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.



Mexanuueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTop MarepuaibHOW TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHaTt. Tpaekropusi.

[lepemenienne, CKOpPOCTh (CpPeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX IMPOEKIHA HAa OCH CHUCTEMBI KOOPAMHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUATIbHON TOUYKU OT BPEMEHHU U UX
rpadukm.

CpoOomHOe manmeHue. YcKopeHue cBOOOAHOrO maacHus. JIBWIKEeHUE Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.

KpuBosmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas WU JUHEWHas CKOpocTh. llepmom u yacrtora oOpaiieHus.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTeIbHOE (TAHT€HUIMAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUKH.

TexHU4ecKue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KCHUS.

CrocoObI UCCIIETOBAHUS IBHKEHUH.

WnnmrocTpanus npeaenbHOro nepexo/ia i \BMEpEeHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanne NBMKCHUN ¢ MCIIOJI30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGnrogenue aBuKeHUs Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopoCcTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEM IBHXKEHUSI OJHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

N3yyeHne HEpaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpEeHHs MPU MPSAMOIMHEHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HaKJIOHHOM IIJIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH>KCHUU.

W3mepenne  ycKOpeHUss  CBOOOJHOTO TaJICHAS (PEKOMEHI0BaHO
WCIIOJIb30BaHNe IU(PPOBOM 1abOpaTOPUN).

W3yuyenue nABMKEHHS Tenla, OpOIIEHHOro Topu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O TMPSIMOM MPONOPUMOHAIBHOM 3aBUCHUMOCTH MEXKIY JaJbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

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

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasiTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBbii 3akoH Hprorona. MHepumaneHble cuctemsl otcu€ra. [IpuHumMn
oTHOocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpeescHue,
PUMEDHI).

Macca tena. Cuna. [IpuHIun cynepno3unnu Cuil.

Bropoit 3akoH HproTOoHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. OKBHBAJIECHTHOCTh TI'PAaBUTALMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TskecTd. 3aBUCHUMOCTh YCKOPEHHUsI CBOOOJHOTO TMAJEHUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckoil MUPOTHL. JIBUXKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBuKylerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teia B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHHYeCcKre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JBH>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmronenune nBKEHUS TN B MHEPITUAIBHBIX 1 HEMHEPIUATBHBIX CUCTEMAaX
OTCYETA.

IIprHIMIT OTHOCUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WJIH IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHONW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MOPWIOKEHHBIX K Tely CWI C
IIPOU3BEAECHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B NHEPLHUAIBHOW CHCTEME OTCYETA.



PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3YJIbTATE B3AaUMOICUCTBUS TEIL.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUH.

[{eHTpoOexKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

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

[IpoBepka TrUIOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUS Opycka IIo
HAKJIOHHOU INTOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3rHOBOM 00paslie, OT UX AepopMaiiu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepes
NErKuii OJIOK.

N3mepenue koddduiiieHTa TPEHUs MO BEIWYMHE YIIIOBOro KO3 duimeHTta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHUs] Opycka MO HAKIOHHOM IUIOCKOCTH C TIEPEMEHHBIM
KO3 PUITMEHTOM TpEHUSI.

N3ydenne nBMKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOe W BpallaTeIbHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTEIIBHO OcH BpamieHus. [linedo cuibl.
CnoxeHue Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEJIA.

VYcroiunBoe, HeyCcTOHYnBOE, O€3pa3IMuHOe PABHOBECHE.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEIbHBIN KpPaH, pelI€TYaThle KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKkym.

HccenmenoBanue yciiOBUM pPaBHOBECUS TBEPAOTO TeENA, HMEIOLIEro0 OCh
BpAILICHUA.

KoHcTpynpoBaHne KPOHIITENHOB U PAaCUET CUII YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAAb OTIOPHI.

Tema 4. 3axkonvt coxpanenusn é mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MaTepHUaAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.



WMITyibC CHITBI M1 ©3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktrnBHOE BMXEHUE.

MomeHT umnyibca MarepuanbHOM Toukd. [IpencraBineHune o COXpaHEHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX IOJISX.

PaGora cunmbl Ha MajoM M Ha KOHEYHOM ImepemenieHuu. [ 'padudeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckass sHeprus MarepuajqbHOM TOUkH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTUH MATEpUATIbHOU TOUKHU.

[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHnumaneHass >HEprus.
[ToreHuunanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHAsS
JHEPrus Tena B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnuanbHas 3HEprus
TeJla B IPABUTALIMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

Cs3pb paOOThl HEMNOTEHUUAIBHBIX CHJI C HM3MEHEHHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHNYECKOU SHEPTUN.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACAIBHOM JKMJIKOCTH KaK CIEJCTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHu4yeckrue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJTBI.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble TNpeBpallleHUs] KMHETHYECKOM M IMOTEHUHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NPU CBOOOTHOM MaICHHH.

Yuenuueckuit axkcnepumenm, navopamopnsie padomuol, nPAKMUKyM.

N3mepeHnne nMmiysbca Tella o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIW 3JIEKTPOMOOWJIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBHH.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.



CpaBHeHHME W3MEHEHHUS MOTEHUUATbHON HEPTUU NPYKUHBI C PaOOTON CHIIBI
TPEHUSI.

Omnpenenenve paOOTHl CHIIBI TPEHUS TPU JIBWKEHUHM Tela MO HAKIOHHOMN
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka u TepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAPHO-KUHEMUYUECKOU MeopUul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsIpHO-KuHeTnYeckod Tteopun (MKT), ux
onbiTHOe oOocHOBaHue. Juddysus. bpoyHoBckoe nBIKeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. MoJelM CTpOEHHs Ta3oB,
KUIKOCTEH U TBEPABIX TN M OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3ITHUX
Mozeneii. Macca u  pasmepbl Mosekyd (atomoB). KonuyecTBO BeliecTBa.
[TocTosinHast ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temriepatyp Llenabcus.

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

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomIt0THAs
temneparypa (mkana temneparyp KenbBuna). 3akon [danpToHa. M3omporeccsl B
UJCATbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  JHEpPrueu
NOCTYNAaTEIbHOTO TEIJIOBOTO ABM)KEHHUS MOJIEKYJl MJI€aIbHOIO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU UACAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOrO IBMKEHUS €€ YaCTHL.

TexHu4yeckrue yCTpOMCTBA W TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, MoTy4eHre HaHOMaTEepUaJIOB.

Jemoncmpayuu.

Mopnenu ABUXKEHUS YacTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUXKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Judbdy3ust sxkuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYII.

Mopnenu KpucTayuInuecKuX peméToK.

Habmonenue u ncciaenoBaHuE U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.



N3yueHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJOBAHO HCIOJIb30BaHKE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T[[) cucrema. 3amaHue BHEUIHUX YCIOBUW IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHENIHNE 1 BHYTpeHHUE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHUYECKON CHUCTEMBI KaK CPEIHUE 3HAYEHUSI BEJIUYWH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoauHaMuku. (CamMonpou3BOJIbHAS — pellaKcalus
TEPMOJMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona v BbIpa)KeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus MpUMEHMMOCTH TOM MOJIENIM: HU3Kasi KOHIICHTpAIUsl YacTHIl, BBICOKUE
TeMrepaTypbl. BeipaxkeHue Jisi BHyTPEHHEW dHEPTruud OJHOATOMHOTO HJEaJbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DOnemeHTapHas pabota B TepMoArHaAMuUKe. Berancinenue paboTsl Mo rpaduky
npouecca Ha pV-auarpamme.

Tennonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekius,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KommuectBo TtemnoTel. TemmioéMKOCTh Tena. YAenbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temonepenade. I[lonstue 006
aauabaTHOM IIpoIriecce.

IlepBbiii 3ak0OH TEpMOAMHAMUKU. BHyTpeHHsst »dHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl HU3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3ak0OH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aguadara. AGCOIIOTHAS TeMIeparypa.

Bropoli 3akOH TEPMOAMHAMHUKHA Ui  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tejia K OoJjiee HarpeToMmy 0e3
komriencarmu (Kiaysuyc). HeoGpaTumMocTh MpUpOTHBIX MPOIIECCOB.

[TpuHume! gecTBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.



DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrarenieid. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe.Ibl.

TexHHU4ecKue yCTpOMCTBAa M TEXHOJOTMYECKUE IPOLECCHI: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENM, TNapoBas TypOuHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3ALUSA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TETJIOBOTO HACOCA, YTHIIM3AIHs OMOOPTaHUYECKOTO TOTLINBA /ISt
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUHU.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyecKoM paclIupeHUH.

Bo3nyuiHoe orauso.

CpaBHeHUE yACNbHBIX TETNIOEMKOCTEN BEILIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aguadaTHOTO Mpoliecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIECH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEeMIEPATyPhl KUTICHUS KUJTKOCTEH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoobvl.

[TapooOpazoBanue u koHjeHcanus. Mcmapenue u KureHue. Y AelbHas
TEIJI0Ta MapooOpa3oBaHus.

HaceblllleHHbIE W HEHAcChIlIEHHblE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHHSI HACBILIEHHOTO Napa OT TeMIIepaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT AaBICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctayuioB. [lnaBiaeHue W KpuCTaM3alMs. YJIeJdbHas TEMIoTa IJIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe paciimpeHue KUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacupenre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHUN YaCTHUI] BEIIECTBA KaK MPUUKHA
TEIUIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTUn B (Pa30BbIX MEPEXOaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.



[ToBepxHocTHOE HaTskeHHe. Kond(uIMEeHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie sBnenus. J[aBneHne nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TemnmoBoe pacmmpeHue.

CBoIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OnBITHI C MBUTBHBIMU TUIEHKAMU.

CmauuBaHue.

Kanumisipabie aBiIeHUsI.

Mopneny HEHPFOTOHOBCKOW KUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunpl negopmanuii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

M3y4yeHue CBOMCTB HACHIILIEHHBIX I1APOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
NIOMEIICHHH.

N3mepenne ko3ppuumeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmaruu  pe3MHOBOro obOpasma OT
IIPUIIOKEHHON K HEMY CUJIBI.

Pa3znen 4. DaekTrpoauHamMuKa.

Tema 1. dnexkmpuueckoe noine.

OJeKTpu3alus Tel U €€ MpOSBICHMS. JJEKTpUYECKUU 3apan. /IBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHUKM, IUANEKTPUKA W MOJYHPOBOJHUKH.
OneMEeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHUs AIIEKTPUYECKOIrOo
3apsna.

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

Onextpudeckoe noje. Ero neiictBue Ha 3JEKTPUUYECKHE 3apsibl.

Hampsox€aaocts  anekTpuueckoro  moinsa.  [IpoOueiit  3apsa. Jluaum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIsl. OHOPOAHOE AIEKTPUUECKOE TOJIE.



[IoTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTO IONSA. Pa3HOCTH MOTEHIMANIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTenman snexkTpocraruyeckoro mosist. CsA3b HANPSHKEHHOCTH MOJIS M Pa3HOCTH
NOTEHIIMAJIOB ISl  DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpuHIUIT CYyNIEPHIO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tome Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro Mo 00bEéMy Imiapa. [lose paBHOMEPHO 3apsiKEHHOM
OeCckOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH JTHX IOJEH |
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECHS 3aPS/IOB.

JvanexTpuku B AIEKTPOCTATUYECKOM  TIOJIE. Jlupnexrpruyeckas
IIPOHHULIAEMOCTbH BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBrKeHue 3apsKEHHOW YaCTULBI B OJTHOPOJHOM JJIEKTPUUYECKOM I10JIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCaTOophl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

DJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TTOJIE€ IBYX 3apsKEHHBIX IUIACTHUH.

Monens anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO OIS 3apSIKEHHOTO KOHJIEHCAaTOopa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, navopamopnsvie padomul, nPAKMUKyMm.

OueHka cuil B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

Hab6mronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B YHEPTHUIO
U3JIy4EHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIE KOHAEHCATOP.



Pacnpenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEIBHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJICHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [TocTosiHHBIN TOK.

YcioBust CymeCTBOBAHHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanmpsoxenue U u DJ1C &.

3akoH OMa /U1l ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO TMPOBOJHMKA OT €ro MJWHBI M IUIOIIAJA MONEPEYHOTO CEUCHHS.
VY 1esibHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBnéHHBIX dekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpudeckoro Toka. 3akon [[xxoymns—JIeHna.

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

DOJIC m BHYTpEHHEE COIPOTHUBJIEHHWE HWCTOYHMKA TOKAa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonpaeHcarop B 1iernu noCTOSSHHOTO TOKA.

TexHH4eckrue YCTPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKA OT HANpSDKEHUS JJI1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBJIEHUS TTPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crioco6bI coemnHeHnust UICTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHUHUAIOB MEXKAY IMOJIIOCAMU HCTOYHMKA TOKA
OT CHUJIbI TOKA B ICTIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.



HccenenoBanne 3aBUCMMOCTH CWIBI TOKA OT HAIPSDKEHHS U JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHnue npenesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHyTPEHHETO COITPOTHUBIICHHSI HCTOYHUKA TOKA.

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

HccenmenoBanre pa3HOCTH NMOTEHIMAIOB MEXAY MOJIOCAMHA MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunbix cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JEKTPOHHAS
IIPOBOJMMOCTD TBEPIBIX METAUIOB. 3aBUCHMOCTH COIPOTUBIICHUS METAJUIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKMY. CoOcTBeHHass U IIpUMECHAast IIPOBOJAUMOCTD
NOJIyIpOBOJHUKOB. CBoicTBa p—n-niepexoa. [1omynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLMALIMS.
Onexrtponn3. 3akoHbl Dapanes 1 3JIEKTPoIn3a.

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

TexHuyeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHUE: Tra30paspsiaHbIe
JamIbl, 3JIEKTPOHHO-JIydeBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHHE MEIH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIUS.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI 2JiekTponu3a Papanes.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME TPOBOAUMOCTH METAJIJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopmsie padomaol, npaKMUKym.

HaGmronenue amexTposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS ~ TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3n4ecKuil NPAKTHKYM.



Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C MCIOJIB30BaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUECKUX BETUUHH.
OueHka rpaHul] NOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMOTE3 (BHIOOp U3 pabdor,
ONMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBS3H.

N3yuyenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeoTpadu U TEXHOIOTHH.

Mesicnpeomemmusie noHamus, C6A3aHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
NO3HAHUA: SBJIICHUE, HAy4YHbIH (DaKT, rumotesa, (u3MUecKas BETUYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JluHelHas (QyHKIMS,
napabosa, rurep6osna, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue (QpyHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIUU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexanuueckoe JABUKEHUE B KUBOU npupone, auddysusi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpe.sbl,
yTHIM3aIMs OMOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, MIOBEPXHOCTHOE HATSHKEHUE U KaTWJUISIPHBIC SIBJICHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB U MOJIEKYI,
MOJb BEIIECTBA, MOJSIpHAs Macca, IOJYyYeHUE HaHOMAaTepUalioB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U ra3oB, )KUAKUE KPUCTAIUIbI, AIEKTPUUECKUE
CBOMCTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALIMS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOTHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTrHUE), ABUTATEb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM WYKCJI€ HAaHOMATEpHaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JTAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.
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Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Maznummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MArHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHUTHBIX TOJIEN. JIMHUM MarHUTHOW MHIYKIIUH.

MarauTtHoe 1moJjie IPOBOJHUKA C TOKOM (MPSAMOIr0 MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cunia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBiaeHUE U MOJYJIb. JIBUXKEHUE 3apsSAKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruuTtHoe noze B BeuecTBe. PeppOMarHeTHKH, Mapa- U JUaMarHeTHKHU.

TexHH4eckrue YCTpPOMCTBA W TEXHOJOTHUYECKUE IMPOLECCHl: NPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIIEKTPOMArHUuTOB, TEeCTeP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa  nuHWA  MHAYKOWM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHUN MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBuEe JBYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[eiictBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUXeHUsI MMyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIIEHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanrie MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBONCTB (PeppOMArHETUKOB.

HccnenoBanne AeCTBUSI HIOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CUJIBI AMITepa OT CHJIbI TOKA.

OmnpeneneHne MarHUTHOW UHIYKITUU HA OCHOBE M3MEPEHUs CUIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKHUU. IlOTOK BeKTOpa MarHMTHOM
uaaykuuu. OJIC wHAyKuuu. 3aKOoH AJIEKTpOMarHMTHOW uHAyKiuu Dapanes.
Buxpeoe anekrpuueckoe noie. Toku Dyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
T0JIE.



IIpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHUE MPOLECChl: HMHAYKIMOHHAS
MeYb, COJICHOU/I, 3allUTa OT JIEKTPU3ALUU T MPU ABUKEHUU B MArHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HabGnronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHYKIIUU.

UccnenoBanne 3aBucumMoct IDJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B alllOMUHUEBOM (METHOMN) TpyoOe.

SIBneHne caMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKkym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OmnpeneneHue HHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIHH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJIEOAHUS.

["apMonunyeckue konebOaHus. KuHemarnueckoe U NMHAMHYECKOE OIMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JTUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammuutyna u (daza koneOanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota koneOanwii. Ilepron MambiX CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX1eHHbIe KoeOaHus. PezoHaHc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckre ycTpoucTBa U TEXHOJOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaudelid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.



Hemoncmpauyuu.

3anuck K0e0aTeTbHOTO ABMKCHHUS.

Habmroienue He3aBUCMMOCTH MEpHo/ia MallbIX KOJeOaHUil rpy3a Ha HUTU OT
aMILUTATYBI.

HccnenoBanue 3aTyxaomux KoieO0aHuii U 3aBUCUMOCTH Mepruoa CBOOOIHBIX
KOJIEO0aHUM OT CONMPOTHUBIICHUS.

HccnenoBanne koyieOaHMM TIpy3a Ha MAaCCHBHOM TMPYKHHE C LEJbIO
dbopmupoBaHus NpeACcTaBICHUN 00 UAcaIbHON MOJIENN MPY>KUHHOTO MasTHUKA.

3aK0OH COXpaHEHUs YHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

W3mepenne mnepuona CBOOOJHBIX KOJIE€OAHUMI HUTSHOTO U MPYKUHHOTO
MasiITHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNl Ha yIIPyTOM MO/IBECE.

N3yueHne nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanrie BIHYKICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHAEHCATOpa C aMIUTMTYI0M CUJTBI TOKA B KOJIEOATEIHHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUH B UI€aIbHOM KOJIE0aTEIbHOM KOHTYPE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHbIi TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpPsDKEHHS TMPU Pa3IMYHON (dopme
3aBUCUMOCTH MEPEMEHHOI'O TOKa OT BPEMEHH.

CuHyconanbHbli NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneanwubiii  Tpancopmatop. IlpomsBoncTBo, mepegada u moTpeOIeHUE
DIEKTPUYECKOU IHEPTUU.

DKOJIOTMUECKHE PHUCKM TpU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: JIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpOrepeaay.

Hemoncmpauuu.



CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXaloIUX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopens 3JIEKTPOMarHuTHOTO T€HEpaTopa.

BrIHyXIeHHbIE CHHYCOUJATbHbBIE KOJICOaHMUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAMHEHUH PpPE3UCTOPa, KATYLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpoHCTBO M IPHUHIIKI IEUCTBHS TpaHc(opmaTopa.

Monenp TMHUY 3JIEKTPONEpe1ayu.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

N3yuenne tpanchopmaropa.

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

HabmroieHue 31eKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMazHUMHbLE 0JIHbI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPACHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)Ke€HHE, MpejoMJeHHe, HUHTephepeHLus U
nudpakxims.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

DNEKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXEHUE,  NPEIOMIICHHUEC,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[[Ikana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paUOCBSI3U U TeNeBUACHUS. Painonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30p, aHTeHHA, Teraedon, CBY-neusn,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacPOCTPAHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.



Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaOnronenue oTpakeHus U IpeJIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiiuid MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPAKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, nHTephepeHIIus.

Oo6nHapyxeHue nHHPaAKPaACHOTO U YIBTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEWHOE pacHpOCTPAHEHHUE CBETA B OJHOPOAHOU cpene. Jlyd cBera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHus: cBeTa. [locTpoenne n3obpaxkeHui B
riockoM 3epkaie. Chepudeckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTeINb
npenomMiieHusi. OTHOCUTENBHBIN MOKA3aTeNb NpesioMiIeHUs. [I0CTOSHCTBO 4acTOTHI
CBETAa M COOTHOLICHUE [UJIMH BOJH IIPU MEPEX0JE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIM cocTaB 0€Ioro CBeTa.
[BerT.

[lonHoe BHyTpeHHee oTpaxkeHHe. [IpenenpHbI yroa MmojJHOTO BHYTPEHHETO
OTPaXKEHHSI.

ColOuparome M pacceuBaromde JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHME M ONTHUYEeCKass CUJia TOHKOM JIMH3BL. 3aBUCUMOCTb (POKYCHOIO
pPacCTOSIHUSI TOHKON CepruyecKor JUH3BI OT €€ Te€OMETPUM U OTHOCUTEIHLHOTO
ITOKA3aTeNs MPEJTOMIICHUS.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoj Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300paXeHUl TOYKM W OTpe3Ka NpsMOM B
COOMPAIOITUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAax.

OnTuyeckue mpubopsl. Paspematomas crmocoOHOCTh. a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepnl KiIaccHyecKux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonspuzamnus ceera.

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

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIICHUS CBETA.

Habnrogenue noJHOro BHyTPEHHETO OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanre Xo0Ja CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONApaIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOona.

HaOmronenune natepdepeHinu cBera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Hab6monenue nudpakxium ceera.

N3yuenue nudpakiinoHHON pErETKY.

Hab6mronenue nudpakiimoHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusaluu CBeTa.

[IpuMeHeHue MOSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3mepenune noka3aTens NpeOMIICHHS CTEKIIA.

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

N3mepenne PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tomy4yenune n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3BI.

[Tonyyenue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TTOJISIPU3AIIN CBETA.

N3yueHnue noyisipu3alii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3y4yenune naTEpPEpEeHINH JIAa3ePHOTO U3TyUYCHUS HA IBYX IIETSIX.

HaOmronenune aucnepcum.



Hab6nronenue u uccnenoBanue AUQGpakImOHHOTO CIIEKTpA.

N3mepenune InHbI CBETOBOU BOJIHBI.

[TomydyeHue crnekTpa U3Iy4eHUs! CBETOAMO/A MPU MOMOUIM AU(PPAKIHOHHOM
PEIIETKMU.

Paznesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEIHLHOCTH.

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTtynatsl
CIEUAIBHOW T€OPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHONH  uHTepBal. [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHII.

VYyeHnueckuit SKCIEPUMEHT, JTabOpaTOpHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMITyJIbCa W DHEPrUU  PEISITUBUCTCKUX  dYacTull (1o
dboTorpadusiM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynapno-601n060ii oyaausm.

PaBHOBeCHOE TEIIOBOE M3JIydeHHUE (M3JIyuyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cMmemienus Buna. 'unoresa [1nanka o KkBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHEeHHE
Oitaimreiina qis potodddexra. «KpacHas rpanuiay gotodrddekra.

JlaBnenne cBera (B YAaCTHOCTH, JaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr MoBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMcTBa yactul. Bonnel ne bpoiu. JInuHa BosiHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3aluu JABWXKYyIIelcs vactuubl. KopmycKymnsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 3JeKTPOHOB Ha KpUCTaJIax.

Crneunduka uzmepernii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHuueCcKkrue yCTPOWCTBA M TEXHOJIOTHYECKUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®otorh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oTodddeKTa.



HccnenoBaHre  3aBUCUMOCTH  CONPOTHUBIIEHHSI  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

ConHeynas OaTtapes.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Hccnenosanue poropesucropa.

N3mepenne nmocrostaHOM [Imanka Ha ocHOBE uccienoBanus Gorodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTbI TOKA YEPE3 CBETOIUO OT HAMPSIKEHUS.

Tema 2. Qusuka amoma.

OnpITEl O KCCIENOBAHHUIO CTPOEHUs aTtoMma. IlnaHerapHas Mozenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0JIe aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOW.

Bune! ciexktpoB. CnekTp ypoBHEN SHEPIUU aTOMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3JIy4ueHHe cBeta. Jlasep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AENCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Omnpenenenue JUIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HabGmronenue nmmHelyaToro CekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHon PunOepra.

Tema 3. Qu3uka amomHo20 A0Pa U I1EMEHMAPHBLIX YACMUY,.

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

PanunoaktuBHOCTh. Alnbda-pacnaja. DJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacran. ['amma-n3nydyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPHUPOJE.
CBoiicTBa MOHU3HUPYIOLIErO H3JIy4eHUs. BiusHuE paanoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POoH n3inydenus. Jozumerpusi.

DHeprus CBA3U HYKJIOHOB B sJipe. Saepubie cuibl. Jlepekt Macchl sapa.

Anepurie peaknuu. [enenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHON IHEPTETUKHU.

MeTonbl perucTpai 1 UcclieJOBaHUs AJIE€MEHTAPHbBIX YaCTHII.



OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CrannapTHoi Mozenu. KBapk-TriItoOHHAs MOJENb aIpOHOB.

®uzuka 3a npenenamu CrangapTHo mozaenu. TéMHas Marepus U TEMHas
SHEPIUsl.

EnuHcTBO Qu3nueckoit KapTUHBI MHPA.

TexHH4eCKre yCTPOWCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

HccnenoBanne paaguoakTUBHOTO (DOHA C MCIIOJIB30BAaHUEM JI03UMETPA.

W3y4yenune noriomeHus 0eTa-4acThIl aTFOMIUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaniHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHuH. [IpuMEHUMOCTh 3aKOHOB (U3UKH [JIsi OOBSICHEHUS MPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMHUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucrema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoJiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl IJIaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM NOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[lyts — nama T'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHBIE ABIPHI B sSapax
rajakTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PenkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Hab6mronenust 3B€31H0r0 HEOGA HEBOOPYXKEHHBIM TJA30M C MCIOJIB30BaHHEM
KOMITBIOTEPHBIX TPUIIOKCHHUH JJIsT OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUe
3BE3ILI.



HaGmronenuss B Tteneckon JlyHbI, IUIaHET, TYMaHHOCTEH U 3BE3AHBIX
CKOILJICHHM.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHust PU3NYECKUX BEITUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1eHKa rpaHul] HOTPEUTHOCTEH.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3nyeCKUX BEIMYMH, NPOBEpPKA IMPEAJIOKEHHBIX THIOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUECHHYECKHH  DKCIIEPUMEHT,
1abopaTopHbIE pabOThI, MPAKTUKYM).

O06o0maroniee NOBTOPEHUE.

O0o001IeHne U cucTeMaTu3alus CoAepKaHus pas3ienoB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TEpMOJIUHAMUKA», «DIEKTpoauHaMUKay, «Konebanus
U BOJHBD», «OCHOBBI CIENHAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busHnKa», « JIEMEHTbl aCTPOHOMHUH U ACTPOPUZHKIY.

Ponp ¢usuku u acTpoHOMUM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIbHON M ATHYECKOH chepax NedaTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y ACTPOHOMMH B COBPEMEHHOM HAYyYHOW KApTHUHE MUpPA, 3HAYCHUE ONMCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIbBHOM W  MPOTHOCTHYECKOW  (DyHKIIMIA
(bu3nueckoil Teopuu, posib (HU3NIECKON TeOprur B POPMUPOBAHUU MPEACTABICHUIMA
0 (usmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOLIE.

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yraoyonéHHoro ypoBHs B 11 knmacce
OCYILECTBIISIETCSA C YYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBI3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: SBJICHHUE, HAay4yHbId (DAaKT, rumoresa, (u3MUecKas BEIUUYMHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOPHsL.

Mamemamuka: pelICHUE CHUCTEMBl ypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (QyHKUUN. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

Buonozua: >nextpuyueckue SBJICHHUS B JKUBOM mpupoje, KosieOaTelbHbIe
JBW)KECHUS B JKUBOWM MPUPOAE, OKOJOTMYECKME PHUCKU IIpU TNPOU3BOICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HECHHE  OKPYXAKIIEH  Cpelsbl,



yJIbTPa3ByKOBasi JMArHOCTUKAa B MEIULIMHE, ONTUYECKHE SBJIECHUS B JKHUBOU
IpPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAs! CTPYKTYpa TBEPABIX
T€JN, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAIbHBIN
aHaJIn3.

I'eocpagpua: marHuTHBIE TIONIOCa 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TpUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepaTtop MEPEMEHHOr0 TOKA, MHIYKIUOHHAs Ieyb,
JVHUM 3JIEKTpoIlepeaay, 3JIeKTPOABUTATENb, paaap, PaIuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
IIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes, CIIyTHUKOBBIE
NPUEMHUKH, JICpHAsi JHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.

I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaTbhl OCBOCHHS YyueOHoro mnpeamera «Dusmukar
JOJKHBI OTPakaTb TOTOBHOCTb M CIIOCOOHOCTh 00YYaroIIMXCsl PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTalM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
ONBITA U OMbITA ACATEIBHOCTH B IPOLIECCE peaANN3alMyd OCHOBHBIX HaIIPaBJICHUN
BOCIIUTATEJILHOU JEATENBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e C(OpMUPOBAHHOCTh TIpPaXJAHCKOW  MO3MIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e IMPUHATHE TPAJAULMOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaXkAaHCKOTO
oOlIecTBa, Y4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3allny;

e YMEHHME B3aUMOJACUCTBOBATH C  COLMAJIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMU U HA3HAUCHUEM;

e TOTOBHOCTH K T'YMAHUTAPHOM U BOJIOHTEPCKOU IESITEIBHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:



e chopmMupoBaHHOCTH POCCHICKOU rPaXJaHCKOU HUJIEHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, HOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIIOCOOHOCTH OIIEHWBATH CHUTYAIlMIO M PUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIAJIa B MOCTPOCHUE YCTOMYMUBOIO Oy IYIIIETO.

3CTETHUYECKOT0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOLICHWE K MHPY, BKIIOYasg 3CTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (GU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:

e HHTEPEC K pa3iMuHbIM cepamM mpodhecCUOHATIBHON JIEATEIbHOCTH, B TOM
YUCIi€ CBSI3aHHBIM C  (PU3UMKOM U TEXHUKOW, YMEHHE COBeplIaTh
OCO3HAHHBIN BBIOOP Oyayiel mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TUJIaHbI;

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHI0O U CaMOOOpa30BaHUIO B
obJsiacTu PU3MKU HA MPOTSIKEHUU BCEH KUZHMU.

IKOJIOTMYECKOr0 BOCIIUTAHUS

e Cc(hOpMUPOBAHHOCTHh KOJIOTHYECKOW KYJIBTYPbl, OCO3HAHUE TI00aTBHOTO
XapakTepa KOJIOTUUECKHUX MPOOIeMm;

e IUIAHUPOBAHHE M OCYIIECCTBICHUE JICMCTBUM B OKPYXKaIOIIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

e PpPacCUIMPEHHE OMbITA ACATEIBHOCTHA SKOJOTHUYECKOW HANPaBICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

LEHHOCTU HAYYHOI'O IO3HAHMS:

e chOpPMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

e OCO3HAHUE IIEHHOCTHM HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
JEATEeIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBble jornueckme aeiicTBUs:
e CaMOCTOSITENIBHO  (OPMYJIMPOBATh U  aKTyalM3HpPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



ONPENENATh LENU NESITENbHOCTH, 3a1aBaTh NApaMETpbl U KPUTEPUU HX
JOCTUKEHNS,

BBISBJISITh 3aKOHOMEPHOCTM UM TPOTUBOPEYUS B PAaCCMATPUBAEMBIX
(U3UYECKUX SIBICHUSAX;

pa3pabatrbIBaTh IUIaH PELICHUS MPOOIEMBI ¢ YUETOM aHaIN3a UMEIOIUXCS
MaTEepUAIBHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJbTaTOB LIEJISAM, OLICHUBATH PUCKHU ITOCIEACTBUN NEATEIBHOCTH;
KOOPAMHUPOBaTh W BBINOJHATH pabOTy B YCIOBHMSX PpEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATUAMH U METOJaMHU
bu3nUecKoil HayKH;

BJIQJIeTh  HaBBIKAMU  Y4€OHO-MCCIIEIOBATENbCKOW M MPOEKTHOU
JEATeIBHOCTH B 00JacTH (PU3UKHU, CIIOCOOHOCTHIO UM TOTOBHOCTHIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
coJiep KaHusl, MPUMEHEHHIO PAa3IMYHbIX METOJIOB MO3HAHUS;

BIAJCTh BHUJAAMH JIEATEILHOCTH IO TIOJYyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNN, TPEOOPa30BAHUIO M PUMEHEHHUIO B PA3TUYHBIX YIEOHBIX
CUTyaIlusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3U M aKTyaJIUM3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelieHus, HaXOAWTh apPTyMEHTHI  JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
peleHus;

aHAIM3UPOBAaTh TOJYUYCHHBIE B XOJIC€ PEIICHUS 3aJaydl pPe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBbIE 3aJayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHHWS 1O (QU3NKE B TMPAKTUYECKYIO 00JacTh
KU3HECITSIIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIJIBUTATh HOBBIC UJICH, TPEJIaraTb OpUTrHHAIBHBIC TOAXObI U PEIICHMUSI,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUSI.

Pa6ora c undopmanueii:



BJIa/IETh HaBBIKAMHU MOJyuyeHHUs MH(pOpManuu (PU3NUECKOro COAep KaHUs
U3 MCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSTEIBHO OCYIIECTBISATH MOUCK,
aHalli3, CHCTEMAaTH3allMI0 M WHTEPIpeTalni0 MHPOPMAIUU Pa3IHUHBIX
BUJOB U (OPM IPEICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONb30BaTh CpEACTBa MH(POPMAIMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B  PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPTraHU3alMOHHBIX 3a7ad C CcoOJroieHueM TpeOOBaHUI 3PrOHOMUKH,
TEXHUKUA O0€30MacHOCTH, TUTHUEHBI, pPecypcocOepekeHusi, MPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHOW 6€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHWs WHGOpMAlMU M IIEJIEBOM ayAUTOpUHU, BBIOHpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYLIECTBJISATh OOIEHHE Ha Yypokax (U3MKM M BO BHEYPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud H CMAr4aTh
KOH(JIUKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
WHIUBUyalIbHON PaboTHI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
VMHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YI€Ha KOJUIEKTHBA,;

OPUHUMATh LI COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBISATh IUIaH
JENUCTBUMN, PACTIPENCIIATh POJIH C yYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM paboThI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOT0 y4YaCTHMKAa KOMAaHJbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBATH HUAEH C MO3WLIUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



CaMOCTOSATENILHO  OCYIIECTBISATH IO3HABATEIBHYIO JCATEIHHOCTh B
obnmacTh (GU3NKK W aCTPOHOMHUH, BBISBIATH NPOOIEMBI, CTAaBUTh U
dbopMyIMpOBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUS PACUETHBIX U Ka4eCTBEHHBIX
3a/7a4, IJIaH BBITIOJIHEHUS MPAKTUYCCKOW pabOThl ¢ yUETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM;

pacmidpsATh paMKH  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUN;

JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 32 PEIICHHUC;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

crioco0CcTBOBaTh (hOPMHUPOBAHUIO W TPOSBICHUIO J3PYAUIIMA B 00JaCTH
(U3UKH, TTOCTOSHHO IOBBIIIATH CBOM 00pa30BaTENIbHBIM U KYJIbTYPHBIN
YPOBCHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbINA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIaJIeTh HaBBIKAMHM II03HABATCIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBAaHUII;

HCIIOJB30BaTh MNPUEMBI pedIIeKCHU JIJI1 OIEHKU CHUTyalluu, BBIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HUX
CHUYKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX TP AHAIU3E PE3YIbTATOB
JIESTCIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OUTUOKH.

B mpouecce moctukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
buszuKe I ypOBHA CpeaHEro oOmero o0pa3oBaHUS Yy OO0Yy4aromuxcs

COBEPIIICHCTBYETCS OMOITMOHAIIBHBIN WHTEIUICKT, TIPEIIOJIar oI
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWS,  BKJIIOYAIONMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM
AYMOIIMOHAIIEHOM cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpETyJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCTh aTanTHUPOBATHCS K
OMOIIMOHAJIEHBIM W3MEHEHUSIM U TPOSBIISATh THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOUYAIOLICH CTPEMJICHUE K JIOCTHXKCHUIO LIEIU
Y yCIIEXY, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHUE JE€UCTBOBATh, UCXO U3
CBOMX BO3MOXHOCTEH;

SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh ITOHMMATh AMOIMOHAJIBHOC
COCTOSIHUE JPYTUX, YUYUTBIBaTh €ro IpPH OCYIIECTBICHUU OOIICHUS,
CITOCOOHOCTh K COUYBCTBUIO U COTIEPEKMBAHMUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOILIEHUSI C JPYTUMH JIIOJAbMU, 3a00TUTHCS, MPOSIBISATH HHTEPEC U
pa3pemarh KOHMIUKTHI.

I[TPEMETHBIE PE3VJIbTATDBI

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

NOHUMAaTh POJb (U3UKA B  OKOHOMUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM M JITHYECKON cdepax eATEeIbHOCTH
YEJI0BEKa, POJib U MECTO (PU3MKU B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIOUIeH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON  (QYHKIUHA  (PU3HMYECKOH TEOpUH —  MCXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJb (PU3UUYECKON TEOPHUH B
(bopMHpPOBaHUYU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOIICCCOB  (SBJICHWI): WHEpIMalibHAas CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TEJIO, MaTepHAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras jaedopmariusi, aOCOITIOTHO
yIpyroe u adCONOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Teja, UealbHbI ra3, TOUCUHbIN 3apsij,
OJTHOPOJHOE 3JIEKTPUUECKOE TOJIE;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaIbHbIX 3aKOHOB M
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXaHMYECKHE IIPOLIECChl U SBIICHUS,
UCITIOJIb3YysI OCHOBHBIE TOJIOKEHHS U 3aKOHBI MEXAaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes mjis CKOPOCTH M TEepeMeEleHUs,



3akoHbl HplOTOHA, TpUHUOMI  OTHOCUTENbHOCTH ['anuiies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPTUHU, CBSI3b Pa0OTHI CHJIBI C M3MCHCHHEM MEXaHMYECKOW SHEPruH,
yCIIOBUSI paBHOBECHS TBEPJAOTO Teia), IMPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmes, BToporo
U TPEThero 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHUSI HMMIyJibca U
MEXaHUYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIOIb3YsI
ocHoBHble TmoOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKH U
TEpMOJMHAMUKU (CBA3b JABJEHUA HJEATBLHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpPALHMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPIruel TEIJIOBOTO ABWKEHHS €r0 YaCTHII, CBSI3b JIABJICHUS UIECATBHOIO
raza C KOHILEHTpalMell MOJIEKYJl M €ro TeMmIepaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mneEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIMU B TEIUIOBBIX MPOIECCax), TP ATOM HUCIOIb30BaTh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
MIPUMEHUMOCTH ypaBHeHUsa MenaeneeBa—Kiianeiipona;

aHAJTU3UPOBaTh U OOBSACHITH JJICKTPUUYECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOrO MOJIA, MPUHLHUI CYNEPHO3UINHU DIECKTPUUECKUX
MoJIe, IPU ATOM YyKa3biBas YCJIOBUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe TMPAKTUYECKU Ba)KHbIE COOTHOIIEHUS: 3aKOHBI OMma Il ydacTka
LHEeNd W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JIeHua,
npasuia Kupxroda, 3akonsr @apajes 11 3JI€KTPoIIn3a);

ONMKCHIBATh (PU3WYECKUE TPOIIECCHl U SIBJICHUS, HCIOIB3YS BEITUYUHBI:
nepeMeIeHne, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJl, CUIIa,
MOMEHT CWJIbI, JaBJICHUE, TNOTEHIMAJbHAsI DJHEPrusi, KUHETUYeCKas
DHEPrusi, MEXaHW4YecKasi SHeprusi, padoTra CHUJbI, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJIa YIOPYTrOCTH, CUJIa TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJIEHCTBUS Tena ¢ 3eMi€éil BOMM3KM €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPECHHSS
DHEPTUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI waeanbHOro TEIIoBOro
JIBUTATEJIS; AIEKTPUUECKOE TOJIe, HAIPSKEHHOCTD 3JIEKTPUYECKOTrO OIS,
HaMpspKEHHOCTh TIOJISI TOUEYHOTO 3apsija WM 3apsOKeHHOro Imapa B



BaKyyM€ M B JHUAJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATHUYECKOTO IOJI,
pa3HOCTh  TMOTEHIMAJIOB,  JJIEKTPOJBIKYIAs  CWja, CHJa  TOKa,
HAnpsOKEHUE, MOIIHOCTh TOKa, »DJEKTpHYecKas EMKOCThb IIJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHUE YYAacCTKa IIEMU C MOCIEAOBATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS AJIECKTPUUECKOTO MO
KOHJIEHCATOpPa;

OOBSICHATH  OCOOGHHOCTH  NPOTEKaHUS  (UBNYECKUX  SBICHUM:
MEXaHUYEeCKOE [IBIKEHHE, TEIIOBOE JIBI)KEHHME YacTHI[ BEIleCTBa,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JNBIKeHUE, NUdPy3usi, ucrnapeHue,
KUIICHUE U KOHJEHCAIUs, IJIaBJICHUE U KPUCTAJUIM3alUsl, HAllPaBJICHHOCTh
TEIUIONEepe aun, dICKTPU3AUS TEJ, SKBUIIOTCHINATBHOCTh MOBEPXHOCTH
3apsKEHHOTO TIPOBOIHUKA;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUUHBI OT
Ipyrol ¢  UCHOJb30BAaHUEM  NPAMBIX  HU3MEPEHUH, TMNpU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3ydbTaThl MOTYyYECHHOU
3aBUCHUMOCTH (U3NYECKUX BEIWYMH B BHUAC TpapUKOB C YIETOM
aOCOIIOTHBIX MOTPEITHOCTEN N3MEPEHUH, JeNIaTh BEIBOJBI IO pe3yibTaTaM
UCCIIEIOBaHMUS;

IPOBOJUTHh KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH, MNPU ITOM
BBIOMpaTh ONTHMANBHBIA METOJ M3MEPEHUs, OICHUBATh aOCONIOTHBIE U
OTHOCHTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH ONBITHI 110 IPOBEPKE MPEII0KEHHON TMIIOTE3bI: TNIAHUPOBATH
HKCIEPUMEHT, COOMpATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJly4YE€HHBIE pE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce MpeIoKEHHON
TUTOTE3HbI;

coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEAECHUU UCCIICIOBAHUI
B paMKax y4eOHOro OKCIEPUMEHTa, TMpaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIeATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

pelarb pacy€THbIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(bu3MYecKoil MOJENbI0: Ha OCHOBAHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (HU3MUECKON MOJCIM, OTBeHarolield TpeOOBaHUSIM 3aJlauu,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
Gu3MYECKUX TEOpPU TIPH HCIOJIH30BAHUM MATEMAaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, TPOBOJAUTH PACUYEThl HA OCHOBAHUH UMEIOIINXCS TaHHBIX,
aHaJIM3UPOBaTh pPE3yJbTaTbl M KOPPEKTUPOBATH METOJbl PEUICHHUS C
y4€TOM TOTYYEHHBIX PE3YJIbTaTOB;

peliaTth KayeCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHUs 3HaHUM U3
Pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPAlliU 3HAHUHN U3 APYTUX



IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3AKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SBICHHUS;

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

MPUBOANTHh TPUMEPHl BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAyKU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JICSITEIBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH IMpolieccaMu, C
MO3UIINI FKOJIOTHUUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATILHOM
MPUPOOTIOIH30BAHUM, & TAK)KE Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKCHHIM
HAyKW W TEXHOJOTUW JUIsl JajJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00IIIeCTBA;

IPUMEHSATh Pa3IuyHble CIOCOObI pabOThl ¢ MHPOpMaUUEH (PU3NYECKOTO
COJIEp)KaHUSI C MCIOJb30BAHHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTUM, TIPU TOM HCIOJIb30BaTh COBPEMEHHbIE HH(MOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpPepadOTKU U TMpEeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJIIPHOU WH(GOPMAITUH, CTPYKTYPUPOBAHUS M UHTEPIPETAIINH
uHpOpMAIlMK, TOJNYYEHHOWM U3 Ppa3IUYHBIX HCTOYHHKOB, KPHUTHUYECKU
aHANIM3UpOBaTh  MOJIydaemMyr0  uH}opmamuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIIUU;

MPOSIBIISATH OpTraHU3aIMOHHBIC u NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B Ipolecce
BBITIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIIEI0OBATEIHLCKUX PAbOT;

paboTaTh B TpPyNIE C HWCIOJIHCHUEM pPAa3IMYHBIX COIMAIBHBIX PpOJEH,
IJIAaHUPOBATH PA0OTy IPYMIbI, PALIMOHAIBHO PACHPENEATh AeTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLEHUBATh BKJaJ KaXXIOTrO W3
YYaCTHUKOB T'PYMIIbI B pEIIEHUE pacCMAaTPUBAEMON TPOOIIEMBI;

IPOSIBISATH MOTUBALUIO K Oyayiield npodhecCuOHaNbHON AESITeTbHOCTU 10
CHEIHUAIBHOCTIM (hU3UKO-TEXHUYSCKOTO TIPOQUIIS.

K xonmy oOydenust B 11 knacce mpeaMeTHBIE PE3yNbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MOHUMATh POJb (PU3MKH B  JKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COITMATILHOM M 3THYECKOH cepax NesTEIbHOCTH YeJIOBEKa, POJb U MECTO
(GbU3MKM B COBPEMEHHOW Hay4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
IPAKTUYECKOM  JICITEIbHOCTH YEJIOBEKA W  JAIBHEWIIEM HAY4YHO-



TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOILEH,
OOBSICHUTENIFHOM M MPOTHOCTHYECKON (YHKIHMM (PU3NUECKOH Teopuu —
ANIEKTPOJUHAMUKH, CIIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uky, poib (puszndyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUHN O
bu3nUecKoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTUHBI MHUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE U  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKHE KOIeOaHus, MATEMaTUYECKUI MasITHUK,
UJCbHBIA TMPY>KUHHBIA MAaATHUK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KoJIe0aTEeNbHBIN KOHTYp, TOHKas TUH3a, MOJIeTIC aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pasnuyath ycioBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, MMOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SIBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IMIOJIOKEHUS M 3aKOHbl JJIEKTPOAUHAMUKH U
CHELMAIbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUYECKOro  3apsaa, cwia Awmmepa, cwia JlopeHma, 3akoH
AJEKTPOMArHUTHOW  WHAYKIMM, TnpaBwio  Jlenma, cBa3p  JJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILEMU CO CKOPOCTHIO
U3MEHEHUSI  CWIBl  TOKa,  IIOCTYJATbl  CHELUAIBHOW  TEOPHUH
OTHOCHUTEJIBHOCTH DWHINTEIHA);

aHaJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIIOB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHIITEHHA I
doTodpdexra, mnepBpli U BTOpoM mocTynarel bopa, mnpuHOUI
COOTHOIIICHUsI HeompenenéHHocTeil [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MacCOBOTO YHCEN U DHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH
PaIMOaKTUBHOTO pacriaja);

ONMKCHIBATH (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh TMOTEHLHAJIOB, JJIEKTPOABIKYINAS CHJIA, WHIYKIUS
MarHuTHOIO IOJISl, MAarHUTHBIA MOTOK, CHia AMIlepa, WHIYKTUBHOCTD,
ANEKTPOJBIKYINAS. CUJIAa CAMOMHIYKLUMH, HHEPTrusi MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WUMIYJbC, IOJIHAS SHEPIHUs,
SHEprusi MOKOsI CBOOOJHOM 4YacTHIIBI, PHEPrHUsi W HUMITYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsi Apa, SHEPTHs CBA3H sIpa;

OOBSACHATH  OCOOCHHOCTH  TPOTEKAaHWUA  (PUBNYECKUX  SBIICHUM:
ANEKTPOMArHUTHAS UHIYKIUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHus



BONH, Judpakmus, JTUCIEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
dotosnextpuueckui dhdext (dororddexr), ampda- m Oera-pacmambi
a5iep, ramMMma-usiydeHue snuep, (U3MYECKHe MPUHIUIBI CHEKTPaIbHOIO
aHanu3a u padoThI Ja3epa;

ONpEENATh HaIpaBiICHUE WHIYKIMA MArHUTHOTO MOJIsi MPOBOJHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna;

CTPOHUTH N300pakeHHe, CO3JaBAEMOE TIIOCKUM 3€pKaJioM, TOHKOM JTHH30M,
U PACCUUTHIBATH €r0 XapaKTEePUCTHUKHU;

MPUMEHSTH OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHSATUSA, TEOPUH U
3aKOHBI Ui aHaiu3a ¢ OOBSICHEHHS (PU3WYECKUX MPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAaX, B MEKIaJlaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOIIOLNUHU 3BE3/] U BeelleHHO1;
MPOBOJUTH HCCIIEIOBAHNWE 3aBUCUMOCTEH (PU3UUYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBAThH
YCTAHOBKY, (PUKCUpOBaTh pe3yibTaThl TMOJYYEHHONH  3aBUCHMOCTU
(¢u3MUeCKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JleflaTh  BBIBOJABI IO  pe3yjbTaTaMm
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIC H3MEPEHHS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHUsI, OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHOW TUIIOTE3bl: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUTIOTE3bI;

OMUCHIBATH METO/IbI TIOJIYYEHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
coOI01aTh TIpaBuia 0€30MacHOr0 TPy/la MPH MPOBEICHUN UCCIIeI0BaHUIN
B paMKax y4eOHOro OKCIEpUMEHTa, TMpaKTHKymMa ©  y4eOHO-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCHOJIb30BAHUEM
U3MEPUTENLHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
dbu3nUecKkol MOJENbI0: HAa OCHOBAaHMM aHAlM3a YCJOBUS BBIOUPATH
dbu3nUecKkue MOJeIM, OTBEYAIoNue TPEeOOBAaHUSAM 3aJadyH, MPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
NPy HUCHOJIb30BAHUM MaTEeMaTUYeCKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PacUEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAIU3UPOBATH
pEe3yAbTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YUYETOM MOJYYEHHBIX
pE3YIbTATOB;



pemaTh KadyeCTBEHHbIC 3a7aud, TpeOylolllhe NPUMEHEHUsS 3HAaHUU U3
pa3HBIX pa3aenoB Kypca (PU3MKH, a TAKKE UHTETPAINK 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl Ha U3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUe SBICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHIUNOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJOTUYECKUX MTPOLIECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJTM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M TPOU3BOICTBEHHOM
JESATETbHOCTH 4YEeJOBEKa, CBS3aHHOM C (PU3MYECKUMHU TMIPOIECCaMU, C
MO3UIIMNA SKOJIOTUYECKON O€30MTaCHOCTH, MPECTABICHUHN O palliOHATHLHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAYKd M TEXHOJOTHM Uil JAJIBbHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00IIIeCTBA;

MPUMEHSTh pa3IudHble CrOcOoObl paboThl ¢ MHbOpMaNHe (U3NMIECKOro
COJIEp)KaHUsI C  HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, TNepepabOTKu M MpeabsBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(MOpMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHbopMaIuK, TOJMYYECHHOM U3 PAa3JIMYHBIX HCTOYHHUKOB, KPUTUYECKU
aHANMM3UPOBaTh  TOJIy4aemMyro  UWH(MOpMAIMI0O ©W  OICHHBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpMaLIUU;

MPOSIBIISIT OpraHu3alMOHHBIC u M03HABATEJIbHbBIC yMEHUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUW B Tpoliecce
BBINIOJIHEHUS POEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PAdOT;

paboTaTh B TPYIIE C HCIOJHEHUEM Pa3JIMYHBIX COIMAJBHBIX POJICH,
IJIAaHUPOBATH PAOOTy IPYIIbI, PALIMOHAIBHO PACHIPENEATh AeSTENbHOCTD
B HECTAaHJAPTHBIX CUTYyallUsIX, aJeKBaTHO OIICHWBATH BKJIAJ KaXIOTO W3
YYaCTHUKOB TPYIIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIiEa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
. 1
24 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 hitps/m.cdsoo.ru/f16b68d7
Hroro no pazneny 35
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
bubmuorexa [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1 hitps://m.cdsoo.ru/f16668d7
3.3 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 ISKTpHIECKoe Mole 24 https://m.edsoo.ru/f16b68d7
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHI IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. 9JIEKTPO/IMHAMMUKA
bubmuorexa [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 1 1
UICKTPOMAHHTHAS HHAY K 3 https://m.eds0o.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS 1 BOJIHBI
bu6mmorexa [IOK
2.1 M 1
CXAHIICCKAC KONCOAIS 0 https://m.eds00.ru/39859ef
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KONEOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859¢f1
Wroro no pazmeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Uroro no pazgeny




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Iyaan3M 15 bubmmorexa LIOK
’ PHyCKy AP Y https://m.edso00.ru/39859f1
bu6mmoreka [IOK
4.2 o 5
1M aToMa https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YacCTHUI] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznea 6. PUSUUYECKUN MPAKTUKYM
. bubnuotexa [JOK
6.1 usiHeckiit MpaKTHiyM to 16 https://m.edsoo.ru/39859f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
) NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢ef1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmuoreka [JOK
P 1
CICPEHOC EPE 0 https://m.edsoo.ru/3985%f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| ®wusuka — pyHAaMEHTATFHAS HayKa O | Bbu6motreka [JOK
pUpoLE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MpoOLIECcCe
P P P bubnuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pH3uKe
4 Crioco6b1 u3MepeHus (PU3NIECKUX | bubnmnoreka HOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (U3UKU B GOPMUPOBAHUU 1 bubmuorexa [IOK
COBPEMEHHOM HAYYHOUM KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU JIEATEITLHOCTH JIIOICH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHU4eCKOro aBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1aul MEXaHUKH
8 Paaunyc-BekTop MarepuanibHOM TOYKH, 1 bubmmoreka [JOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKOpocTb.

Hx npoexknuu Ha OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

https://m.edsoo.ru/30a108a5

bub6nmoreka [IOK

? PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBIDKECHUS

10 CroxxeHue nepeMereHnii 1 CKopocTei. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanme

12 MIPSAMOJIMHEMHOTO IBU>KEHHUS C bubmmorexa LIOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 C¢BOOOIHOTO MaeHNA. 3aBUCUMOCTD bu6nunorexa LIOK
KOOPAHUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BPEMEHHU U UX rpapuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocTs. [Iepuon u yacrora. bubnmorexa LOK

https://m.edsoo.ru/33196fbe
[lenTpocTpeMUTENBHOE U MIOJTHOE
YCKOpEHHUE
16 KonTtponbHas pabora o Teme bubnmorexa LHOK

https://m.edsoo.ru/1242f32¢




"Kunemaruka"

IIepsblit 3ak0H HproTOHA.
WuepuuanpHbple CUCTEMBI OTCUYETA.

bubnunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9%¢4a64
HewnHepuunanbHble cCCTEMBI OTCUETA
18 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKkoH bubanorexa [JOK
Hrrotona https://m.edsoo.ru/57dbas505
[Ipunuun cynepro3unuu cuil. Pemenue Bu6morexa LIOK
20 3a/1a4 Ha IPUMEHEHNE 3aKOHOB
https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U bubnmorexa OK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
” Cuita TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
bubnunorexa LIOK
24 Cua ynpyrocti. 3axon I'yka. Bec rena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BubI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPE/IbI https://m.edso00.ru/2cb29676
26 Hasnenue. 'unpocraruueckoe bubnuoteka [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [TocTynarensHOE U BpalaTeibHOe bubmuoreka [JOK
JIBHJKEHUE TBEPOTO TEa https://m.edsoo.ru/2b95d57e
)3 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1inedo cubl https://m.edso00.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
79 TBEepAOMYy Teny. LleHTp Tsokectu Tena. Bu6mmoteka [JOK
VYcioBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubnunoreka LIOK
30 Pemerre saxa< https://m.edsoo.ru/dc1caacO
31 KonTtponpHast pabora o Teme Bbu6moreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepuanbHOU TOUKH,
1 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp bubnmnorexa [JOK
Macc CUCTEMBbI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBMKEHUHU LIEHTPa Macc
NMiynbC crilbl 1 I3BMEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXPaHEHUsSI UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHKEHUE
MoMeHT uMItysbca MaTepUaIbHON
34 Touku. [IpencraBienue o coxpaHeHUn bubmuoreka [IOK
MOMEHTa UMITyJIbCa B IIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemerue 3anau https://m.edsoo.ru/f7706d63
36 Pabota cuiipl Ha MaJIOM M Ha KOHEYHOM bubmuorexa [{OK

nepemeniennn. [ padpuueckoe

https://m.edso00.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06

37 W3MEHEHNN KMHETHYECKOH YHEPTUH bubmorexa LOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaITbHOU TOYKH
IToreHinanpHble U HEITOTEHIIUAILHBIE
38 cuisbl. IloTeHnmanesHaas sHeprusa. Bropas buGnuorexa [IOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocThb. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 A3MEHEHNEM MEXAHNYECKON DHEPTUU buGnuorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON dHEPTrUun
Yupyrue u gHe € CTOJIKHOBEHUS.
40 vy EIZIII;GHI/IG BeyH If }J"IFJ'II/I JIST UAeaIbHON bubnuorexa [IOK
P PHYJII AU B hitps://m.cdsoo.ru/f30f43b6
SKUTKOCTH
41 KonrtpomnsHas pabota no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI 0 IPUPOJIE
P PP bubmmoreka IIOK
42 TermnoThl. OcHoBHEIE nToI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABMKEHNE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TEJI. XapakTep IBWKECHUSA U bubnmorexa LOK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOIEHCTBHUSA YaCTHUI] BELIECTBA
Macca u pa3Mepsl MOJIEKYT (aTOMOB).
P P ya ( ) bubmuorexa [JOK
44 KoymuecTBo BemecTBa. IlocTossHaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBECHE. bubmmoreka [JOK




IlIkana Lenbcust

https://m.edso0o.ru/0070d493

46 Pemenue 3agau bubmorexa [IOK
https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK
47 Uneansublii ras. 'a3oBble 3aK0HEI hitps-//m.cdsoo.ru/1deb2367
43 VYpaBuenue Menaeneena-Knaneiipona. bubmuoreka [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMriepaTypa. 3aKoH bubmmoreka [JOK
JlanpTOHA https://m.edsoo.ru/14e02d 1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuaeckoe nmpencraBiaeHue Bu6morexa [IOK
51 M30IIPOIIECCOB: U30TEPMa, U30X0pa,
https://m.edsoo.ru/1344327b
u3obapa
bubmmoteka IIOK
52 Octosroe ypasierine MKT https:/m.edso0.ru/c8094721
bu6nmorexa LIOK
>3 Pemerue 3anau https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMUYECKOIN CUCTEMBI CO
54 CpeIHe KHHEeTUYECKON dHEepruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO JIBIKCHHS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckasi cuctema. 3ajjanue but6mmoreka [IOK




BHeIIHUX ycioBuil 1t TJ[ cuctemsl.
Bnemnue v BHyTpeHHUE TapaMETPHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJINYMH, OIIMCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hy.]'ICBOG Ha4yajl0 TCpMOJAUHAMUKU.

bub6nmoreka [IOK
58 Camonpoun3BoJibHas peslaKca T
MONpOM3BONBHAs penakcata T/L https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edsoo.ru/29355001
MIPUMEHUMOCTHU STOH MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPAKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OJTHOATOMHOT'0 UIIEAJILHOI'O Ta3a. bu6mmoreka IIOK
KBazucrarndeckue u HeCTaTUYECKHE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoanHaMuKe. Beraucienue padoTs bu6nunorexa LIOK
1o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
IuarpaMMe
Temonepeaada Kak crnoco0d U3MEHEHUs
63 BHyTpeHHel sHeprun T/l cuctemsl 6e3 bubmmorexa [IOK
yIP P https:/m.eds0o.ru/3d734561
COBepIUIeHHS pabOTHI
64 KoHnBek1ysi, TennonpoBoaHOCTb, bubmuoreka [JOK
HU3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonunuectBo TemnoTel. Tenmno&éMKOCTh bubnuoteka [JOK

TCia. YIIGJ'IBHaﬂ " MOJIsApHasd

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTLJIMBA

66 Pacuér xonu4yecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TermioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTruu bubmrorexa LIOK
https://m.edsoo.ru/b047alcd
T/l cuctemsl
BTopoii 3ak0OH TepMOIMHAMHKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 IIprHIMITBI AENCTBUS TEIIIOBBIX bu6mmoreka IIOK
MamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansuoe 3Hauerue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne 3anay https://m.edsoo.ru/b3efal 8b
DKOJIOTUYECKHUE aCIIEKThI
7 HCIIOJIb30BAHNS TEIUIOBBIX JIBUTrATEIIEH. bubnunorexa LIOK
TermoBoe 3arpsi3HEHUE OKPYKarOIIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
4 Pemerve 3a1as https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 o teme "Tepmoaunamuka. TemnoBsie

MaluHe!"

https://m.edsoo.ru/28d62b3f




KonTponbhas pabota no teme

bub6nmoreka [IOK

76
"Tepmonunamuka. TeniaoBbie MalTUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUSL.
77 I/Iclr)[a egne U KUIIeHue. Y IeabHas buGnuorexa [IOK
p ' https://m.edsoo.ru/6f8¢6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauyectBeHHnast 3aBUCUMOCTD IIJIOTHOCTH
U JABJIEHUS HACBIIIEHHOIO Iapa OT
p bubnunoreka LIOK
78 TEMIEPATYpPhl, UX HE3ABUCUMOCTH OT
. https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
JaBJIEHUS B )KUIKOCTHU
79 Brnaxxnocts Bo3ayxa. AGCOIIOTHASA U Bbu6motreka [JOK
OTHOCHUTEIIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenne 3amau
s https://m.edsoo.ru/18e95£f3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ' P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[InaBnenue u KpucTaUIM3aIUA.
bubnunorexa LIOK
82 VY enpHAs TEINIOTA IJIaBIICHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopMaly TBEPAOTO TEa.
Aedop P bubmuorexa [JOK
83 Pactsxkenne u cxatue. Casur. Moaynb
. https://m.edsoo.ru/dalaabl10
FOwnra. Ilpenen ynpyrux nedopmanuit
TennoBoe paclIMpeHue KUIKOCTEN U
. bubmuorexa [JOK
84 TBEPABIX T€. AHTAPMOHM3M TETIOBBIX

KOJIeOaHUIl YacTHUL] BELLIECTBA

https://m.edsoo.ru/7baSedf2




25 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
rnepexojax https://m.edsoo.ru/97a0672f

bu6nmoreka [IOK

86 0% €HUE Te 0

PABHCHHE TEIIOBOTO bajancd https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 P

cHcHie sazat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

28 Kanunnspusie sBnenus. JlaBiaenue noj bubnuoreka [{OK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o011eHre U cucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o TemMe "ArperarHble COCTOSIHUS
" https://m.edso00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "Ar cl:raTHLIe (I?OCTO}IHI/I}I BEIECTBA bbmmorexa [JOK
P | - ' https://m.edsoo.ru/7dc2a739
®da3oBble TEPEXOBI
DneKkTpu3anus Tei U €€ MpOosiBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuorexa [IOK
JJIEKTPUYECKUX 3apsaa0B. [IpoBoaHuUKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOITYIPOBOIHUKHI
DJIEMEHTApHBIN JIEKTPUUECKUM 3apsi.

92 3aK0H COXpaHEHUS AIEKTPUIECKOTO brbmorexa OK

P P https://m.edsoo.ru/f49afd24
3apsa

93 B3aumopeiictBue 3apsioB. ToueuHbie bubnmnoreka [JOK
3apsanel. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94 Penrenue 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc




Onektpuueckoe noiie. Ero neiicteue Ha

bub6nmoreka [IOK

95
DIIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6usiit 3apsa. Jlunuu bubnmoreka [JOK
HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOOHOE IEKTPUUYECKOE T10JIE
ITorennmanbHOCTH

97 3JIEKTPOCTATHYECKOTO MoJsl. Pa3HOCTH bubmorexa LIOK

P ' https://m.edsoo.ru/80021447
MOTEHIIMAJIOB U HAIIPS)KEHUE
[loTenuuaneHas 3Heprus 3apsia B
98 AJIEKT OCTaTI/I‘IGCKOI\I/I) noiie Ii_IOTeHIII/IaJI bubmorexa LIOK
P ' https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HAPSKEHHOCTHU OJISL U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
p 1 a https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO TTOJIS

100 [TpuHIMI Cynepno3uLH bubmuoreka [IOK
JJIEKTPUYECKUX TIOJIEN https://m.edsoo.ru/Ocfe4abe

bu6mmoreka IIOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsaa. [lone bubmuoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5c¢3
ITone paBHOMEPHO 3apsiKEHHOTO MO

103 00Bvémy mapa. [lone paBHOMEpHO Bubmmorexa [IOK

y 13 ) p N p https://m.edsoo.ru/f7a665¢ee
3apsKEeHHON OECKOHEYHOM IIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuorexa [IOK
noJie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMBNEKTPUKHU U ITOJIYIIPOBOJHUKY B bubnuorexa [IOK

SJICKTPOCTATUYCCKOM I10JIC

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




Konaencarop. 21eKTpoEMKOCTh

bu6nmoreka [IOK

1 ' ..
06 Kompencaropa. SnCKTPOEMKOCTS https:/m.eds00.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOPOB https://m.eds0o.ru/1€992920
109 DHeprus 3apsHKEHHOTO KOHASHCATOpa bubmorexa [IOK
p P A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemienne 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuoreka [IOK
OTHOPOJHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Penrenne 3agau
113 O0001eHne U cUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonrponbHas pabora no reme bubmuoreka [IOK
"DnekTpuueckoe mosue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIIECTBOBAHHUS TTOCTOSIHHOTO Bubmmorexa [IOK
i https://m.edsoo.ru/233311b5
AIIEKTPUYECKOTO TOKA
but6mmorekxa [IOK
116 Hcro oka. Ha enue u JJ[C
roumiki Toka. Hanpsxeriie i 91 https://m.edsoo.ru/0839a115
117 3akon OMa 11t yJacTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bubmuorexa [JOK

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51




JJIMHBI U II0IaAn IMMOIIEPEIYHOTO

CceUYeHUs
119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bubnunorexa LIOK
Pemenue 3amau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapauIeIbHOE, bub6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX ATEKTPUUECKHUX bubanorexa [JOK
neneii. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
122 | Pemene sanax ﬁﬁgggj;;gz/l;%m&
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmmoreka [JOK
124 | Pemerine sazat https://m.edsoc]fru/6761bef
MOITHOCTD IEKTPUUYECKOTO TOKA.
125 TemnoBas MOITHOCTh, BEIJIeIsIeMas Ha bubnmorexa OK
https://m.eds00.ru/99750a6f
pe3ucrope
bubmuoreka [JOK
126 Pemerre 3a1a< https://m.edsogru/eb72fc24
127 OJIC v BHyTpEeHHEE COPOTUBIICHUE bubnuotexa [JOK
WCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnoreka [JOK
AIIEKTPUYECKON LIETTH https://m.edsoo.ru/221{40fb
bubmuoreka [JOK
129 Pemenne sanad https://m.edsogru/3580b679
bubmuorexa [JOK
130 MOHOCTE HCTOHHMKA TOKA https://m.edsoc]fru/aanS 1d8
131 KopoTtkoe 3ambikaHue bubnuotexa [JOK




https://m.edsoo.ru/546f5632

132 Konaencarop B 11ernu moCTOSHHOTO TOKA bubmorexa HOK
. P https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 Pemenue 3ana
HieHHe safad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo Teme "IlocToSSHHBIN bubnuoreka [{OK
ANEKTPUUYECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBIII bubnunoreka LIOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMAaTH3allis 3HAHUI
137 1o TeMe "[10CTOSHHBIN ITeKTPUUISCKUI bubmorexa HOK
" p https://m.edsoo.ru/bfd7a050
TOK
138 KonrponbHas padora no reme bubmuoreka [IOK
"TTocTOSIHHBIN ANEKTpUYECKUil TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpruYecKasi MpOBOJUMOCTD
139 aSJ'II/I‘ll:)HBIX BE efTB DIEKTPUUYECKUIH bubmorexa HHOK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpOBOAMMOCTD
DIIEKTPUYECKHI TOK B pacTBOpax U
140 acIuiaBax dJIEKTPOJIUTOB. 3aKOHBI brbmorexa [OK
P P ‘ https://m.eds00.ru/4b423491
®dapanest 15 HIEKTPOIU3a
but6moreka [JOK
141 DNEeKTpUYeCKU TOK B razax. [1ma3zma
P https://m.edso0.ru/92d92£76
140 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuotexa [JOK
Bakyymabie nmpubopbl https://m.edsoo.ru/2E+160
143 DNEKTPUYECKUN TOK B bubmuorexa [JOK

MOJTYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[omynpoBoAHUKOBBIE TPUOOPHI

bubnmoreka [IOK
https://m.edsoo.ru/83622200
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146

147

148

149

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY [IOCTOSIHHOT'O TOKA ITPHU MIOMOILU
AHAJIOTOBBIX U IU(POBBIX
HU3MEPUTEIIbHBIX PUOOPOB" WK
"3HaKOMCTBO C IUPPOBOI
nabopartopueii o ¢pusuke. [Ipumepsr
u3MepeHus: GPU3NYECKUX BETUYHH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C LEJBIO ONpPEeIeTICHUs MTHOBEHHOMN
ckopoctH"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUM 110 HAKJIOHHOW IJI0CcKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITYTH
OT BpEMEHU NPU PABHOYCKOPEHHOM
JIBUKEHUH"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydenue ABUKEHUsS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3yueHune nBUKEHUS Tea 10
OKPY>KHOCTH C IIOCTOSIHHOM 110 MOJIYJIO

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nmorexa LIOK
https://m.edsoo.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/1a oOpareHus
KOHHUYECKOIO MasTHUKA OT €T0
napamerpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTBI
U JIBUKEHUH OpYyCKa 110 HaKJIOHHOM
mwiockocTH" wiu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PAcCTOSIHUE OT ero Macchl"”

bubnuoreka [{OK
https://m.edsoo.ru/0b34db84

151
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
PEe3UHOBOM 00paslie, OT UuX
nepopmanun" unu "M3ydyenne
JBUKEHUS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue kodppuiienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HIMeHTa
3aBucumoctd Frp(N)" wnn
"HUccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpeHUs" HIn
"U3y4yeHue IBH>KEHUS rpy3a Ha Baly C
TpeHuem"

bu6mmoteka IIOK
https://m.edsoo.ru/b55b81al

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607

153

Pu3nYeCcKUu IPAKTUKYM 110 TEME

bubnunorexa LIOK




"UccnenoBanue yciaoBU paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaiueHus" uinu "KoHncrpyupoBanue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBoCcTH
TBEPJOTO TeJla, UMEIOIIEro IUIOIAab
onopsI"

https://m.edsoo.ru/4a04f4f7
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Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHune uMIrysbca Tena mno
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIHN
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJIa C UMITYJIbCOM CHIIBI"
wim "HccnenoBanue coxpaHeHus
UMITyJIbCa MPU YIIPYTOM
B3aumoeiicTeun" win "M3mepenue
KMHETUYECKON IHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

bubnuoreka [IOK
https://m.edso00.ru/8561b28e
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Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE

1 poBoi 1abopaTopun)" win
"N3ydyeHue n30XopHOro nporecca’ uium
"N3yuenne nzobapHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bub6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenne yeabHOM TemI0EMKOCTH"
nn "UccnegoBanue npouecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHMS BelllecTBa' WU
"HccnenoBanue aquabaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3MepeHune yaeabHOM TEIIoThI
raBieHus abpaa" win "Usyuenue
CBOMCTB HACBHIIEHHBIX NTApOB" MU
"N3mepenune abCcoTOTHON BIAKHOCTH
BO3/1yXa U OLIEHKA MacChl apoB B
nomernieHuun". 3mepenue
Ko3(uIMeHTa TOBEPXHOCTHOTO
HaATSDKEHUS

Du3N4eCcKUu IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3JIyYEHHUs CBETOaMOAa" WIIN
"N3yueHne nmpoTeKaHus TOKa B LIETIH,
cojeprKallel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpsKEHUs ) IPU
NIOCJIEI0BATEILHOM COEINHEHUHN
KOHJIEHCAaTOpoB"

bubnunoreka LIOK
https://m.edsoo.ru/6bl1a23b5

bub6mmorexa [IOK
https://m.edsoo.ru/ec424377

159

DuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue cMeaHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98




COCIMHEHUS PE3UCTOPOB" MK
"N3MepeHue yAaeabHOro COPOTUBICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ wim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOTO
noHa" wiu "MccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTHU COINPOTUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTEePUCTUKHU auoaa"
PesepBHEbIil ypok. O000IIIEHNE U
161 CHCTgMaTmZEHs[ 3HAHUH 110 TEME Bubmoreka HOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEbIil ypok. O000IIIEHNE U
162 CHCTgMaTmZEHs[ 3HAHUH 110 TEME Bubmorexa IIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBurblii ypok. O0001IEHIE U
163 CI/ICTEM&TI/BZII_:[)I/IS{ 3HAHUH 110 TEME Bubmiorexa IIOK
https://m.edsoo.ru/0f9752ac
"CraTtuka TBEp0TO Tena'"
PesepBHrblii ypok. O0001IEHIE U
164 CI/ICTEM&TI/BZII_:I/I}I 3HAHUH 110 TEME BrbmroTexa [IOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
165 CHCTEMAaTHU3alLMS 3HAHUH T10 TEME bubnuoteka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 cUCTEMATHU3AIUA 3HAHUH 10 TEME 1 bubnmorexa LHOK
H https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeniaoBbie MalIUHbI"
PesepBHbIil ypok. O0001ICHNE U
167 CHCTEeMaTU3alMsl 3HaHUH 10 TeMe | bubnuorexa [JOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexos"
PesepBurblii ypok. O0001I€HIE U
P 7P . bubnuorexa [IOK
168 CHUCTEMAaTH3alMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHNE U
169 CI/ICTIe)MaTI/BZp WS 3HAHUH 110 TEME 1 buGnuorexa [IOK
" If . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN TEKTPUUECKUNA TOK
PesepBurrii ypok. O000111€HIE U
170 CI/ICTI;MaTI/BZp ns 3HaHui 110 Teme "Toku 1 bubnuorexa [IOK
I " https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoububle IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcnl
BzaumopeiicTBre NOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MaruautHoe nosie. I'unoresa Amnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CyIepIio3u I/IIZK MarHUTHBIX 1 bubmorexa HOK
P VH yrep " . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUuTHOM MHIYKIIUH
3 MarunurtHoe 1oJ€e MpOBOJHUKA C | bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHHUE U | bubmmnoreka HOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnmnoreka [HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBJIeHUE U
7 MolyJib. JIBH)KEHUE 3apsKeHHON 1 bubmuorexa [IOK
YaCTHUIEI B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bubnunorexa LIOK
8 Pemenne 3ana 1
teH Aat https://m.edsoo.ru/504e98c7
bu6muoreka [IOK
9 Pa6ota cuiel Jlopena 1 nomotera I

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 P
crieHie saat https:/m.eds00.ru/93617bd9
MaruuTtHoe mose B BEIISCTBE.
11 deppoMarueTHKH, napa- u bubmmorexa LOK
pp > 113p https://m.eds0o.ru/30£f9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
bu6nmoreka [IOK
12 dbeppomarneTukoB. [IpuMeHenne
https://m.edsoo.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
mone" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
mose" https://m.edsoo.ru/41c4aec8a
SIBneHne ANeKTPOMarHUTHOM
15 WH nn. IToTOK BEeKTOpa MarHUTHOM bubmmorexa LHOK
JLYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
1
6 IAC mEnyKumH https:/m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHI bubnmnorexa [JOK
®Papanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpudeckoe nosie. Toku bubmuoreka [JOK
dyko https://m.edsoo.ru/15abe 140
19 OJIC uHAYKINY B ABUKYITAXCS bubnmnoreka [JOK
MPOBOJHUKAX https://m.edso0.ru/0235cc02
bubnunorexa LIOK
20 P
CHICHHE 3311 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 ITpaBuno Jlenma
paBi i https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karymika bubnuotexa [JOK




HHIAYKTHBHOCTHU B LECIIH ITOCTOSAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
3 SBnenue camonnaykiuu. 3/1C bubmmoreka [JOK
CAaMOUWHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubnuoreka [{OK
25 Pemetirte sazas https://m.edsoo.ru/88£69d2b
26 O06o001IeHe U CUCTEeMaTH3als bubnuoreka [{OK
3HaHUU 110 TeMe "DieKTpoIuHaMuKa" https://m.edsoo0.ru/76484025
7 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarenpnast cuctema. CBOOOHBIE
28 koseOaHus. 'apmoHnyeckue bbmmorexa [JOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHUYECKOE bubnuorexa [{OK
oIHrcaHue KoJebaTenbHbIX ABHKEHUI https://m.edsoo.ru/87c¢e9498
DHepreTudeckoe onucanue. Beion
JTUHAMHYECKOTO OMHUCAHUS
30 rapMOHMYECKHX KOoueOaHUM U3 uX bubmmorexa LIOK
https://m.edsoo.ru/e3c¢99692
SHEPreTUIECKOT0 U KHHEMATHIECKOTO
OTTHCAHHUS
. bubmuoreka [{OK
3 AMIIATY 1 1 pasa KoneOanmii https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KoJIeOAHHIA.
1 [Tepron ManbIx CBOOOTHBIX bubnunorexa LIOK

KOJIeOaHNIl MaTEMAaTUYECKOT'O
MasTHUKA. [lepnoa cBOOOIHBIX

https://m.edsoo0.ru/e0399319




KoJie0aHul NPY>KUHHOTO MasiTHUKA

3aryxaromue KoieoaHusl.

bubnunorexa LIOK

33
Breinyxnennbie koiaebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunoreka LIOK

34 ABTOKOIE0A

BroROICham https://m.edsoo.ru/6add2644
bubnunoreka LIOK

35 Pemenue 3agau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
Vpok-koH(pepeunus "MexaHHUeCKHUe
36 K(?JIGGaHH;([b BpM BIKAJIbHBIX Bubmiorexa OK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3AIUS
. " bubanorexa [JOK
37 3HaHUH 110 TeMe "MexaHnueckue
https://m.edsoo.ru/eb84182f
KoJiebanus"

38 OJeKTpOMarHUTHBIE KOJICOaHusI. bubnmnoreka [HOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYABI

39 3apsaga KOHAEHcaTopa ¢ aMIUINTYIOH bubmorexa HOK

PAAa KORA p YA hitps://m.eds00.ru/093f9af
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnmnoreka [JOK
U7eanbHOM KOJIeOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMarHUTHEIE

41 I(OJ'I}:gaHI/ISI Brin >1<p CHHBIE bubmmorexa TTOK

' YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pezncrop n
42 KOHJICHCATOP B LICHHU IIEPEMEHHOTO bubmmorexa TIOK
& pB I P https://m.eds0o.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B LIENIH but6mmoreka [IOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 JIEKTPUYECKON LIenu

https://m.edsoo.ru/cfa307af
bubnunorexa LIOK

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
N bub6nmoreka [IOK
45 AMIIITUTYAHOE U IEHCTBYIOLIEE
https://m.edsoo.ru/1cacbecdc
3HAYEHUE CHJIBI TOKA U HAIPSIKEHUS
. bubnuoreka [{OK
46 Pe3onanc B anekTpuueckoi 1enu
https://m.eds00.ru/087506df
47 Pemenne 3amau bubmorexa HOK
https://m.edsoo.ru/al6836a4
MneanbHbIil TpanchopmaTop.
pancop P bubnuoreka [IOK
48 IIpousBoacTBo, nepenaya u
" https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIIEKTPUUECKOW SHEPTUH
DKOJIOTUYECKUE PUCKU TTPU
MPOU3BOJICTBE AJICKTPOIHEPTUH.
P P P bubnuoreka [{OK
49 KynbTypa ncnosibzoBanus
. https://m.edsoo.ru/a6f74d93
AJIEKTPO3HEPTUU B MOBCEHEBHOM
KU3HA
50 Pemenue 3amau Bubmiorexa IIOK
https://m.edsoo.ru/ee6677ed
51 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
. " bub6mmorexa [IOK
52 3HAHUU MO TeMe "DINEeKTPOMAarHUTHbIE
| https://m.edsoo.ru/401024a9
KoJIeOaHus
53 MexaHudecKkue BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUUYECKUX BOJTH bubmuorexa [{OK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKkTEpUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u ynsrpassyk. LllymoBoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bu6nmoreka [IOK
57 P
crieHne saat https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHbIE BOJIHBI. bubanorexa [JOK
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHnue 31eKTpOMarHUTHBIX
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHUKE U OBITY
[IpuHUMIIBI paIUOCBA3U U
61 TeJeBUIeHNA. Pagnonokamusi. bu6nmorexa LIOK
DNeKTpOMarHUTHOE 3arps3HeHNe https://m.edsoo.ru/9f96f18
OKPYKaIOIE Cpebl
2 KonrtponbHas pabora no reme bubmuoreka [IOK
"KonebGanus 1 BOTHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO bubnuotexa [JOK
pacrpocTpaHEeHUs CBETa https://m.edso0.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnoreka [JOK
Cdepudeckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHBIN U bubmmoreka [JOK




OTHOCHTEJIbHBIN NTOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHEee
oTtpaxkeHue. [IpenenbHslil yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bu6nmoreka [IOK

67 e e e
SAKOHOB OTPWKCHIA 1 HPEHOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xop nydeit B mpusMme. ucnepcus
. bubnuorexa [IOK
68 cBeta. ClIoKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8e1c3be
LBset
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OITUYCCKAs CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuorexa [IOK
HUX CUCTEMaX. YBEJIMUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Permienue 3agad Ha mOCTpOCHUE
71 U300paKEeHUI, 10T ael\l?ILIX c bubmorexa HOK
p ’ i https://m.edsoo.ru/5a868f09
OMOIIBIO JIUH3
72 I'na3 xak onTtnyeckas cucreMa bubnmorera OK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 OPUMEHUMOCTH re(I)JMeT HUECKOU bubmmorexa TOK
p p https://m.edsoo.ru/cd174al10
ONTHKU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 HCIIEPCHUS CBETA
a p https://m.edsoo.ru/lel6cchbe
Bubnnorexa IHOK
76 WNuTtepdepentus cBeta nosmorexa [

https://m.edsoo.ru/5fc0c638




KorepeHntHble HICTOUHUKHU. Y CIIOBUS

77 HAOJIO/ICHUSI MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [JOK
78 Pemerine sana https://m.edsof)l.ru/3061de2b
bubnuorexa [JOK
79 Tpumenenue nrtepdepenim https://m.edsogru/6686db08
bubnuoreka [{OK
80 Jludparuns ceera https://m.edso:)_.lrull2ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuoreka [IOK
82 Pemenne 3anau https://m.edsof)_.lru/d58041 la
23 ITonepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
ITonmapuszanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerue 3anau https://m.edsogru/c56c8 158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHUHU 1Mo TeMe "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTtponbHas pabora o Teme bubmuoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
28 KJIACCMICCKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
DJIEKTPOIMHAMUKU U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTH
89 ITocTynatel cienuanbHOU TEOPUHU bubnuoteka [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHna.
YcioBue NpUuYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMeIJIeHUe BPEMEHH U COKpaIeHUE
JUIMHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEpruen u
92 AMITYIBCOM PENATUBUCTCKOM YaCTHIIBI bubmorexa HOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBecHOE TEIJIOBOE U3JTyUEHNE bubmorexa HOK
v https://m.edsoo.ru/f54035a5
bubmmoteka IIOK
94 3 B
AICOH CMCTIEHIL BHHa https:/m.edsoo.ru/1c5££752
95 TI'unote3a M. [linanka o kBaHTax. bu6mmoreka IIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
96 9
HEPIH M MMITYTLC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuorexa [IOK
CroneroBa. 3akoHs! hoTorddexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITeHA 17151
98 doroapdekra. "Kpacnas rpanuna” buommorexa [IOK
- NP patuh https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
Jlebenena https://m.edsoo.ru/64b4f966
100 BomnHoBBIE CBOMCTBA YaCTHI] but6mmoreka [IOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. [inuHa BoaHbI e

101 Bpoiins u pasmeps! 001acTu bubnmnorexa LHOK
p pasMep : https://m.edsoo.ru/5df8baf1
JIOKAJIN3ALUH JIBUXKYIICHCS YaCTULIBI
102 KopnyckynsapHO-BOJIIHOBOU AyaIu3M bubnmorexa LHOK
PHYCKYIAD Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnnorexa [JOK
KpHUCTaJjax https://m.edsoo.ru/30dbal 8¢
Crenuduka usMepeHUd B MUKPOMUDE.
104 COO?HS)I_HGHI/IH He];)n € eHéHH(};)CTepr buGnuorexa [IOK
. pe https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P
CUICHHE IPadUICCKHX 32724 https://m.edsoo.ru/e70195bd
bu6mmoreka IIOK
1 P é
06 CLICHHC PACHETHBIX 3a/ad https://m.edsoo.ru/ee9b3182
KouTponsHasa pabora o TemMam:
107 "OCH(l:))BLI CTOI:')' "KopnyckyisspHO- bubnmorexa OK
. ’ " PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOSHUS
108 aroMma. [ImanerapHast Moens aTomMa bubmorexa HOK
' P a hitps://m.edsoo.ru/312b750a
Pezepdopna
but6mmorekxa [IOK
109 I1 b
OCTYJIATEL bopa https://m.edsoo.ru/404dfa9a
110 Bunpt ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
JHEPruu aToMa BOJOpoa https://m.edsoo.ru/cf74bl1a
11 CHoHTaHHOE U BBIHYKJEHHOE bubnmnoreka [JOK
W3JIy4EHUE CBETa https://m.edsoo.ru/f945d85¢
112 Jlazep bubmuotrexa [JOK




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

113

114

115

Hyxnonnas monens siapa

I'eiizen6epra-MBanenko. 3apsn u
MacCcoBO€ YUCIIO sapa. M30Toms!.

PanmoakTuBHOCTH

3aKoH pPaaArOaKTUBHOI'O paciiaaa.

CBoiicTBa HOHU3UPYIOIIETO
n3ny4yeHus. Bousaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lozumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobieMb! yrpaBisemMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHYECKHE aCIIEKThI pPa3sBUTHA

AJIEPHOMN DHEPrEeTUKH

bu6nmoreka [IOK
https://m.edsoo.ru/34adaSde

bubnuoreka [IOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

MerTobl perucTpanuu u

WICCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
@DyH/IaMEHTAIbHBIEC B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-rirooHHas Mozienb

aZIpOHOB

bub6mmorexa [IOK
https://m.edsoo.ru/lac08asSbh

117

®wusuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnquncTBo usnueckoit

KapTHUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

Dtanbl pa3BUTHS aCTPOHOMUHU.

but6mmoreka [IOK




3HaueHHe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS PUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOIIBI, PAAUOTEIECKOIIEI buGnuorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(hepHast aCTpOHOMHMS
Bupg 3sésnnoro neda. Co3se3nus,
121 SIpKHE 3BE3bI, INTAHETHI, X BUINMOE bubnnorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Coinneunas cuctema. CoJHIIE.
122 CosHeyHas aKTUBHOCTE. MICTOUYHUK bubnuorexa [IOK
o https://m.edsoo.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
bubmmoreka IIOK
123 XapakTepUCTUKHU. [lnarpamMmma
" . " https://m.edsoo.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa OK
A e https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEACTABIECHUS O bubmuoreka [JOK
MPOUCXOXKICHUH U 3BoTonMK ColHIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anakTuxa.
126 Tune! ramakTuk. YEpHbIE OLIPHI B bubmmorexa TIOK
- ep P https://m.edsoo.ru/7cd10a0a
s/ipax rajJjakTUK
127 Bcenennas. Pacimupenue BeeneHHOM. bu6muoreka [IOK

3akon Xa66ma. Teopus boawiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBA. PenmmnkToBoe N3JIYyUYCHHUEC

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

bubnunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl acCTPOHOMUU 1

bubnunoreka LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnemoBaHue MAarHUTHOTO I10JIS
MOCTOSIHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOWCTB
dbeppoMarHeTuKoB" uiIn
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue cuinsl AMmepa" win
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiIbl TOKa" MU
"OnpezeneHre MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

3JIEKTPOMAarHUTHON MHIYKIWU' WIHA 1
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MarHuTHOTO nosus"

Du3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
camouHaykiuu" mwin "COopka Moienn
3JIEKTPOMArHUTHOTO reHepaTopa”

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nunorexa LIOK
https://m.edsoo.ru/fcac91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME 1

bubnunorexa LIOK




135

136

137

138

139

"N3mepenue neproja CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYECKU MPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue EpeEMEHHOIO TOKa
yepes MOCIeA0BATENbHO COCIUHEHHBIE
KOHJCHCATOP, KaTyLIKy U pe3ucTop”
nn "UccnenoBanue paboThl
MCTOYHUKOB CBETa B LIENIH
IIEPEMEHHOT0 TOKa"

Du3n4eCKU IPAKTUKYM I10 TEME
"N3y4yeHne nmapaMmeTpoB 3ByKOBOU
BOJIHBI"

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs
crexna" win "[lonydenue
n300pakeHHs B CUCTEME U3 TIIOCKOT0
3epKajia v JUH3bI"

Du3NYEeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSTHUS
pacceuBaronuX JUH3"

https://m.edsoo.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bu6nmorexa LIOK
https://m.edsoo.ru/b100661a

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

140

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHITNH U TTOJIIPU3AIIUN
ceera"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpenesnieHue UMITYJILCA U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
dboTorpadusaM TPEKOB 3apSHKCHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

Ou3nyecKuil MPakTUKYM 0 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OCHOBe HccieoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA Y€PEe3 CBETOAMO]T OT
HanpspkeHus"

Du3n4eCKU IPAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
pa3peKEeHHOro aTOMapHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMETpa”
win "M3ydenue nornomieHus oeta-
YaCcTHI AJTTOMIHUEM"

Pu3NYeCcKuil IPAKTUKYM 110 TEME
"HaOnroenus 3BE31HOTO HEOa
HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEACIICHUS
HOJIOKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢c47

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

bubnunorexa LIOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabe6e

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




co3Be3iusi CeBepHOro Moymapus u
spkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbl, IIaHeT, TyMaHHOCTE!
1 3BE3/THBIX CKOTICHUN"

O000111eHrE U CUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acTpOHOMHUH B

. N bub6nmoreka [IOK
146 3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COIMAILHOM U ATUYECKOH chepax
JIeITEIIHHOCTH YeI0OBEKa
O0600I11IeHNE U CUCTEMATU3AIUS
147 3HaHUH. Posib 1 MecTo GU3UKHY U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAYy4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O06o0mIeHre U cucTeMaTr3aIus
3HaHuil. Pose ¢pusndeckoi Teopun B
dbopMUpOBaHUU TIPENICTABICHUI O
148 (bu3nyecKoil KapTuHE MHUpa, MECTO bubmmorexa [TOK
. P pa, https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
PAlYy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABIICHUN O IPUPOJIC
149 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHu# 1o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cuCcTeMaTH3alus bubmmoreka [JOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011eHNe U CUCTEMATU3ALMS but6mmorekxa [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o001IeHre U cucTeMaTH3aIus
. " bubnunorexa LIOK
152 3HaHUi 1o Teme "CTaTruka TBEp0TO

Tema"

https://m.edsoo.ru/3ccad82e




O000111eHrE U CUCTEMATU3 AL

bu6nmoreka [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHNE U CUCTEMATU3ALMS
154 3HaHUH 110 TeMe "OCHOBEI bubmaorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNE U CHCTEMATH3AINS
155 3HaHui o Teme "TepMoauHaMUKa. Bubmiorexa HOK
" https://m.edsoo.ru/c63f7¢10
TemnmoBble MaIIUHEI
O0001IeHNE U CHCTEMATH3AINS
156 3HaHU# 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexomnl"
O00011eHNEe U CUCTEMATU3 AL
157 3HaHUN 10 TeMe "DIIeKTpUYEecKoe bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
rmoJe
O0001IeHNE U CHCTEMATH3AIINS
158 3gaHui 110 Teme "I1oCTOsTHHBII Bubmuorexa LIOK
. " https://m.edsoo.ru/71453ee6
IIEKTPUICCKHUI TOK
O0001IeHNE U CUCTEMATH3AIINS 6 LOK
N HOIHOoTEKA
159 3HaHUU 110 TeMe "TOKHU B Pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3ALIS but6mmoreka [IOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PeseprubrIit ypok. O6001IeHNE U
161 CHUCTEMAaTH3alUs 3HAaHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/053e2248
DNIeKTpOMarHuTHas WHYKITHS
162 PesepBublit ypok. O000mIeHNE U bubmuoteka [JOK




163

CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanudeckue konedbanus"

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMaTH3alMsl 3HAaHHUH 110 TeMe
"DIeKTpOMarHuTHbIE KosieOanus"

https://m.edsoo.ru/d6310bfd

bubnunoreka LIOK
https://m.edsoo.ru/5e2bb83d

164

PesepBHeiit ypok. O600ICHHE U
cucreMaru3sanus 3HAHUH 110 TEME

"MexaHH4eCcKHe U QJICKTPOMAIrHUTHBIC

BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/96a7a2dd

165

PesepBHeIil ypok. O000IICHHE 1
cHCTEMaTH3aIlHs 3HAaHUH 110 TeMe
"OnTuka"

bubnunoreka LIOK
https://m.edsoo.ru/52ad1603

166

167

168

PesepBHeIit ypok. O000IICHHE 1

CUCTeMaTni3alusa 3HaHI/II71 10 TCMC
"OcHoBel CTO"

PesepBHslit ypok. O6001IeHNE U
cUCTeMaTH3aIlHs 3HAHUH 10 TeMe

"KopnyckynsipHO-BOJIHOBOM Ayanus3m"

PesepBHeiit ypok. O6001IeHNE U
CHCTEMAaTHU3alMs 3HAaHUH 110 TEME
"duznka aroma"

bu6nunorexa LIOK
https://m.edsoo.ru/5beclc65

bu6nmorexa LIOK
https://m.edsoo.ru/f7¢59d38

bubmmoreka IIOK
https://m.edsoo.ru/1f511654

169

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HAHUH 110 TEME
"®u3nKa aTOMHOTO SApa U
3JIeMEHTapHbIX YyacTull"

but6mmoreka [IOK
https://m.edsoo.ru/905c¢5ce(

170

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3aIHs 3HAHUH 110 TeMe
"OnemeHTsl acTpopuzuxu"

but6mmoreka [IOK
https://m.edsoo.ru/2bffb94c
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI MPUMEHEHHS HM3YUYECHHBIX (PH3UYECKUX MOJICIICH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHHMS Ira30B, )KUJIKOCTEN U TBEPIBIX TEIl,
TOYCYHBIN DJICKTPUYCCKUH 3apsij] — IPU PEIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacrnio3naBath pu3ndeckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJWHAMUKHU: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHWE, CBOOOJHOE TaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpOoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX TN, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMy COCTOSIHUS ra3za B M30Ipoleccax; dJIeKTpU3alus Tedl,
B3aUMO/ICHICTBUE 3apsI0B

OnuceBaTh MEXaHUUYECKOE JBM)KEHUE, UCIONb3Ys (PU3NUYECKUE BETHMUUHBI:
KOOPAMHATA, YyTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHUUAIbHAsA DJHEPIHs,
MexaHuuyeckas paboTa, MeXaHWYeckas MOUIHOCTb; TIpU  OINKUCAHUU
MPAaBWIBHO TPAaKTOBaTh (PM3MYECKUN CMBICI HCHOJIb3YEMbIX BEIHWYMH, HX
0003Ha4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bU3nMYeCcKyro BETUUUHY C IPYTHUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCIOJB3YS (PM3MUECKHUE BEJMUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0TUYECKOTO JIBUKCHUS MOJIEKYIL,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIMEHT IMOJE3HOrO JECHCTBHS
TEIUIOBOTO JABHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS W €AMHHUIIbI, HAXOIUTh
(dbopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOICTBa BCIICCTBA u
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, DJICKTPUUYECKOE TMOoJie, HANpsHKEHHOCTh OIS,
MOTEHLIKaN, Pa3HOCTh MOTEHIIMANIOB; NP ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICI HCTIOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITHYHMHY C
JIPYTMMU BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHbl M MPUHIUIIBL: 3aKOH BceMupHoro tsrotrenusi, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpPaHEHUS
UMITyJIbCa, MPUHLMUI  CYNEPHO3UIUH CHJI, MPUHIUI PABHOIPABHS
MHEPLUATBHBIX CUCTEM OTCYETa; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHMS BEIIECTBA, IAa30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHUYECKON
SHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoH,
IEPBBIH 3aKOH TEPMOJMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUYECKOrO
3apsina, 3akoH KysnoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (hOpMyIHpOBKY
3aKOHA, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TPUHIUIBI JIEHCTBUS MallUMH, HpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iMuyaTh  yCJIOBUS HMX  0€301acHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath npodiemy (3a7ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000OPYIOBaHUS, TIPOBOJIUTE OIIBIT
1 GOPMYIIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEIHYUH,
IIpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXJy (PU3WYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3ylbTaThl  MOJYyYEHHOM  3aBUCUMOCTHU
(GU3HMYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOro TpyAa IpU MPOBEICHUN UCCIETOBaHH B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOM AESITENFHOCTH C HCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 0OOPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJIaHHOM (PU3WYECKOW MOJENBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3aau BBIOMPATh (PU3UYECKYI0 MOJAEINb, BBIICTATh (PU3HMUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAacuéThl U
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAUYCHHS (PU3HUECKOM BEIIMUNHBI

Pemiate Kau4C€CTBCHHBIC 3aga4uu: BBICTpPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUMUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha HU3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelIeHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOHMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJTM3UPOBATH MOJTy4yaeMyro HH(POpMAITUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBaMH, IUIsI COXPAHEHUS 3J0POBbSI M COOJIOJICHUS
HOPM 5KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cperie

PaGotarh B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAaHIAPTHBIX CHUTYAlUsSX, aJCKBATHO
OLICHWBATh BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B PEIICHHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KITIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpeIHero 001ero oopa3oBaHusi

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B PA3BUTHUH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUILBl MPUMEHEHHUS] H3YYEHHBIX (QU3NYECKHX MOJEINIEH:
TOYEYHBIN JIJIEKTPUYECKUHN 3apsf, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO siJIpa MPHU pelIeHNH (PU3NIECKUX 3a]a4

11.3

Pacnio3naBath (u3nueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIICKTPUYCCKAs
POBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI
TOKa, B3aMMO/JICHCTBHE MAarHUTOB, 3JICKTPOMAarHUTHAS WHIYKIUS, ICHCTBUE
MarHUTHOTO TIOJS Ha TMPOBOJHHK C TOKOM U JBHWXKYINHUICS 3aps,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, IpSIMOJIMHEHHOE
pacnpoCcTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIIeHHe, WHTepdepeHIms,
nudpakiys U MoJspU3anys CBETa, AUCIEPCHS CBETa, (POTOIIEKTPHUESCKUN
s dekt (porodddexT), cBETOBOE NaBiIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJAa,  ©CTECTBEHHAas WM MCKYCCTBEHHAs




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3y4EHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SIBICHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUECKue
BEJIMYUHBI: YICKTPUUIECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, OJ[C, pabora
TOKa, MHIAYKIMS MarHUTHOro 1mois, cuina Awmmepa, cwia JlopeHna,
MHIYKTUBHOCTb KATYIIKH, SHEPIUs JIEKTPUYECKOIO U MAarHUTHOIO IOJIEH,
IEepUoJl U 4acToTa KOJIeOaHUH B KosieOaTelnbHOM KOHTYpE, 3apsi M cuia
TOKa B IpoOllecCe TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KosieOaHuUH,
(GoKycHOE pacCcTOSIHHE M ONTHYECKas CHJa JIMH3BI, TPH OMHMCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIOJIb3yEeMBIX BEIMYHH, HX
0003HAUEHHsI W EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
(du3nYecKrue BETUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPU ONMUCAHUU MPABUIBLHO TPaKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME NaHHYIO (U3UYECKYIO BEIMUYUHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanu3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M NPUHLUIBL: 3aKkoH OMa, 3aKOHbI [OCJIEIO0BAaTEIbHOTO U
HapajIeJIbHOrO0 COEAMHEHUs NIPOBOJHUKOB, 3aKoH JIxoyns — JIeHna, 3aKkoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, yPaBHEHUE
OnHmTeiiHa 111 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHCla, MOCTyNaTel bopa, 3aKkOH pagrOaKTHUBHOIO
pacnaza; mpu 3TOM pa3InyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKoe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbl,  oO1acTh)
MPUMEHUMOCTH

OnpenensaTb HampaBlI€HUE BEKTOpPAa HWHAYKUUMA MarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JaBaeMOE TJIOCKHM 3EpKaloM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MponecCOB C UCITOJB30BAHUEM ITPAMBIX H KOCBEHHBIX I/ISMepeHHI;'I; IIpH 5TOM
dbopmynupoBath podiemMy (3a1ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS, MPOBOJUTE OIBIT
1 GOPMYIUPOBATH BHIBOJIBI

11.10

OcymiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpPATh ONTHMAJIBHBIA CIMOCOO HM3MEpPEHHUsT U HUCIOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBATH
pe3ybTaThl TOJIYYEHHONW 3aBUCUMOCTH (U3WYECKHX BEIMYMH B BHUJE
TaOIUI U TPaQUKOB, AETATh BBIBOABI 110 Pe3yJIbTaTaM UCCIIEIOBaHUS

Cobmoath mpaBuiia 0€30MacCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO0  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW W
HpOCKTHOI\/'I ACATCIIbBHOCTU € UCIIOJIb30BAHUEM U3MCPHUTCIIbHBIX yCTpOﬁCTB n
1abopaTopHOTro 000PYIOBaAHUS

Pemate pacuérHble 3agauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UUSCKHE BEITUYHHBI
U QopMyIbl, HEOOXOAMMBIE ISl €€ pelIeHHUs, MPOBOIUTH PacCUEThl U
OIICHUBATH PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘IGCKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3aJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOIMYJISIPHOM
uHpOpMaLlUY, MOJYYEHHOM U3 pa3IM4YHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JIy4yaeMyl0 HH()OpMaLUIO

OOBSICHATh MPUHLUUIBI JEHCTBUS MAIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMIOJIb30BAaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE NPOLECCOB OKPYKAIOLIEro MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
uist  obecrieyeHust Oe3omacHOCTH TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHMHU YCTPOMCTBaMH, JUISI COXPAHEHUS 3I0POBbS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B rpymnme C BBINOJHEHUEM pA3IUYHBIX COIMATIBHBIX POIIEH,
MJIAaHUPOBATh PadOTy TPYMIIBI, PAMOHAIBHO PACHpeNeaTh 00s3aHHOCTH U
IIAaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTyallHUAX, aACKBATHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TpOOIeMBbI




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o npupone. Hayunsle MeTonbl
11 IIO3HAHMSI OKpYXkKarolero Mupa. Poss sxkcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCrepuMEHT B (pu3uke

MonenupoBanue ¢usmueckux  SABICHUH |
nporieccoB. Hayunple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHMIBI INPUMEHHMOCTHU

1.2 ¢u3nyeckux 3aKOHOB. [IpMHIMII COOTBETCTBHSI.
Porb m wmecro ¢msuku B hopMHpOBaHHH
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOH NEeSITeNbHOCTH JIIOIeH

MEXAHUKA

KMHEMATHKA

MexaHU4ueckoe  JBHIKEHHE. OTHOCHTENBLHOCTD
2.1.1 MexaHuueckoro aBmkeHHs. CucreMa OTCUYETA.
Tpaexropus

[lepemenienne, ckopocTb (CpeAHsisi  CKOPOCTb,
212 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOMN
o TOYKH, UX MPOEKIUU HA OCH CHUCTEMBI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii U CI0)KEHUE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
513 nBrKeHue. ['padMKu  3aBHCHMMOCTH  KOOPJIHMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214 CBoOoaHoe majieHre. Y cKopeHue cBoOOOIHOTO
o nageHus

KpuBonuneiinoe JIBHYKEHUE. PaBrOoMepHOE
215 JBUKCHHE MAaTEPUAIIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JTUHENHAsA CKOPOCTh. Ilepuon u

qacToTta. LIeHTpocTpeMuTebHOE YCKOPEHUE

216 TexHuueckue YCTPOﬁCTBaI CIINAOMCTP, ABUKCHUC
o CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOLIEHHSI MEXIY




2.2

2.3

MIyTSMH, [IPOMICHHBIMU TEJIOM 3a
HOCJIeIOBATENIbHBIC PaBHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
HapuKa B BS3KOW XKUIKOCTU. V3ydeHne ABMIKEHHS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

222

IIpunnun  orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepiuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyuy Cuil

223

Bropoii 3axkoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HproTOHa /U1 MaTepHaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSDKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS TIPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0CoOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpAIlICHUS.
[T;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEA B
nUCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka N0 HAaKJIOHHOM IUIOCKOCTH TOJ AeHCTBHEM
HECKOJIBKUX CHJI. MccnenoBaHue 3aBHCUMOCTH CHII
VIOPYTOCTH, BO3HUKAWOIIUX B JaehopMupyeMoit
NpYXUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHNM A B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOueK. IMMysbC cuiibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B ICO. PeaktuBHoe
JIBUKECHHE

PabGora cunel




234

MOoIIHOCTh CUIBI

235

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHaJbHONM TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTreHnManbHas SHEPruUs
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennuanpHas SHEPrUs Teja BOJMU3M MMOBEPXHOCTH
Seman

IloTennmanbHbIe ¥ HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HCIMOTCHLIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunl CHUCTEMBI  TCII. 3akoH
COXpaHCHUA MEXaHUYeCKOM OHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBS3u
paboThl CcHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUXKEHUE.
Huddysus. Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
YacTHI] BEUIECTBA
Mopenu CcTpoeHus Ta30B, KXUIKOCTEH M TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BELIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KonnuectBo BEIIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Mognens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HJIEATbHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIJIOBOIO  JABUKEHUS
yactull raza. [lIkana temnepatyp KenbBuna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30xopa, n3zobapa

3.1.9

3.1.10

TexHUYECKHE yCTPOMCTBA: TEPMOMETP, OapoMeTp

[TpakTrueckue padoTel. MI3MepeHne Maccsl BO3ayXxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cUCTEMA. Bnaytpennss
SHEPrus TEPMOJAMHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU S

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UEabHOTO rasa

323

33791831 TEIUIONEpEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMSA, HW3JIy4YyeHHue. TertoéMKOCTh  Telna.
ViaeapHas  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEILJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['paduueckast uHTEpIIpEeTaIys paboTHI ra3a

3.2.5

Tenmosrie MAaIlITHbBI. [TpunHIUTIBI JIEUCTBUS
TerIoBEIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mose3Horo
nevictus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeobpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPTETHKH

TexHUuecKne yCTpONCTBA: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOHM XOJOJMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHNU A BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

Hap006pasoBaHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KUIEHUEe. YenbHas TeImIoTa napoo6pa30BaHI/Is[.
3aBHCHMOCTD TCMIICPATYPhI KUIICHHUA OT OJABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BIAXXHOCTH BO3TyXa.
Haceliennslii nap

3.33

334

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOWCTB KpUCTauIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauin3anus. YaenbpHas TEIIoTa




riaBiieHus. CyOmumanst

3.3.5 VYpaBHeHuUE TEIJIOBOTO OaaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTyUCHHS
o COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 IIpakTnueckue paboTel. HM3mepeHue BIaXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuuecKoe ToJIe. HanpsoxkéHHocThb
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
Jluauy HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora cui 3IEKTPOCTATUYECKOTO TOJISL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKKM ¥ [OUAJNEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM nore. Jusnekrpuyeckas
MIPOHUIIAEMOCTD
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrusl 3apsKEHHOTO
KOH/JIEHCAaTOpa
TexHuueckue YCTpOMCTBA: AIIEKTPOCKOTI,
419 AIEKTPOMETP, ANIEKTPOCTaTUUECKAs 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTnueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
[TOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcenoBus CyIIIECTBOBAHUS MTOCTOSTHHOTO
4.2.1 aneKTprudeckoro Toka. Mcrounnku toka. Cuia Toka.
ITocTosiHHBIN TOK
4.2 4272 Hamnpsixenue. 3akon Oma 1i1s ydacTka 1enu
493 DIIEKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, TapauieIbHOE, CMEIIAaHHOE

COCANHCHUC ITPOBOIHUKOB




4.2.5

Paborta snektpuyeckoro Toka. 3akoH Jxoymas —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JEKTPUYECKOTO TOKA
anekTponBwkymas cwia (mamee — DOJIC) wm
BHYTPCHHEE CONPOTUBJICHHE HMCTOYHUKA TOKA.
3aKoH OmMma JUTSt MTOJTHOU (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbpIkaHue

DJEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAILIOB.
3aBUCHUMOCTh ~ CONPOTUBIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

OnekTtpuueckuii Tok B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

4.2.11

[TonynpoBonnuku. CoOcTBeHHass M HpUMECHas
IIPOBOAMMOCTh IOJXYIPOBOAHMKOB. CBOMHCTBa p-n
nepexoza. [lomynpoBoaHukoBbie TprOOPHI

BJICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJINTAX.
BJICKTpOJ'II/ITI/I‘leCKaSI JUuccolnuanms. :‘)J'IGKTpOJ'II/IB

4.2.12

DneKTpuueckuii Tok B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  THUIBI
CaMOCTOSTENIbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHUYeCcKre yCTpPOMCTBA: aMIIEPMETP, BOJIBTMETD,
peocTar, HICTOYHUKHA TOKa, 3JIEKTPOHArpeBaTEIbHbIE
puoopsI, 3JIEKTPOOCBETUTENBHBIE npuodOpHI,
TEPMOMETP CONPOTHUBIICHUS, BAKYyMHBIM JIHOM,
TEPMUCTOPBI u (boTOpE3UCTOPHI,
MOJIYIIPOBOXHUKOBBIN TUOM, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3zjiena

4

4.3

Koanposepsiemoro
JJ1eMeHTa

[IpakTnueckue paboThl. 3yueHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

W3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A

IIpoBepsiemble 371eMeHThI COAEPKAHNS

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

4.3.1

IlocTosiaHEBIE MAarHuTHL. BsaumoaerictBue
HOCTOSIHHBIX MarHuTOB




MarnutHoe 1nosne. BeKTop MarHUTHOW MHAYKIUH.
[Ipunmun cynepno3uuuu. JIMHUM MarHUTHOMN

4.3.2 MHAYKIUMU. KapTuHa TUHUA MarHUTHOW MHIYKIIUU
TOJISL TOCTOSTHHBIX MarHUTOB
MarnuTtHOe 1ose npoBoJHUKA ¢ TOKOM. Kapruna
JUHUW TOJsl JJIUHHOTO MPSMOT0 MPOBOJAHUKA M
433 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKUA C
TOKOM. OnbiT  Opcrena. BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
434 Cuna Amnepa, €€ MOJlyJIb U HAaIIPaBJIEHUE
Cuna JlopeHuma, e€ MoAylb M HaIpaBJICHHE.
4.3.5 JBmkeHre 3apsHpKeHHOM 4YacTHUIbI B OJHOPOJIHOM
MarHuTHOM nojie. Pabota cunsl Jlopenia
4.3.6 SIBneHne 3MeKTpOMarHuTHOM MHIYKIUU
4.3.7 IToTok BeKTOpa MAarHUTHON MHAYKLUU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOU
e uHaykin Papanes
Buxpesoe snexrpuyeckoe none. 3C uHAYKIINHU B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTYHaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JIe
4.3.10 [TpaBuno Jlenma
4311 NunyktuBHOCTh. SIBNeHne camounaykuuu. I/C
e CaMOMHIYKIHH
4.3.12 DHeprusi MarHuTHOTO TIOJISI KATYIIKHA C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHU4YeCKHEe yCTpONUCTBA: TTOCTOSHHBIC MArHUTHI,
4.3.14 JJIEKTPOMArHUTHI, HJIEKTPOIABUTATENb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHUIl, MHAYKIIMOHHAS NI€Yb
[IpakTnueckue paboTbl. M3ydyeHune MarHUTHOTO
MOJIsl KaTylIKA ¢ TOKOM. MccinenoBanue AencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnegoBanue SABJICHUSA BHCKTpOMaFHHTHOﬁ

WHIYKIAH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKHWE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU S
KonebarensHast cucrema. CBoOOqHBIE KOIEOaHMS.
5.1.1 INapmonnueckne xonebanus. Ilepuon, dacrtora,
5.1 amIuTyzaa u Qasa koneGaHui

[IpyxvHHBIN MasTHUK. MaTeMaTU4eCKUN MassTHUK

ypaBHCHI/Ie TapMOHHUYCCKUX KoJIeOaHMH.
Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC




5.2

KOJIE0ATEIBHOTO ABUKECHUS

[IpeBpamieHue SHEpruM TMNpU TAPMOHUYECKUX
Konebanusax. CBsA3p  aMIIUTYAbl  KoJieOaHUN

>-1.4 UCXOJHOM BEJIMYMHBI ¢ aMIUTUTYAaMH KOJIcOaHHi
€€ CKOPOCTU U YCKOPEHMS
KonebaTenpHbIit KOHTYP. CBoOopaHbIe
JJIEKTPOMAarHUTHbIE Kojle0aHHsd B  MJCAbHOM
5.1.5 Koye0aTebHOM  KOHTYpe. AHAJIOTHS  MEXIY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMH B  HJCAIBHOM
o KOJICOATEIBHOM KOHTYpPE
BeinyxeHHbIE MeXaHUYeCcKHe KoJsie0aHus.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BbIHYXIEHHbIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHMs.
518 [lepemennsblii Tok. CHHYCOUJAIbHbBIN TIEPEMEHHBIN
o TOK.
51.9 MoOIIHOCTh NEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
o JIeHCTBYIONIEE 3HAYEHHUE CUITBI TOKA U HAMIPSKECHUSI
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
notpebieHue JJEKTPUUECKON SHEPIUH.
5.1.10 DKOJIOTUYECKME  PUCKHM  TPU  [POU3BOJCTBE
o SIEKTPUIECKOMN SHEPIHUHU. Kysbrypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUN B TOBCEIHEBHON
KHU3HU
5111 TexHuueckue YCTPOMCTBA: celicmorpad,
o AJIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
[TpakTuyeckue paboTEL. HccnenoBanue
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTM OT JUIMHBI HUTH M Macchl Tpy3a.

HccnegoBanue MNEpEMCHHOTO TOKa B MLCIIKU U3
IMOCJIEIOBATEIbHO COECIMHEHHBIX KOHACHCATOpAa,
KaTyHlIKU U pEe3ucTopa

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanudeckue BOJIHBI, YCI10BUA
591 pactpocTpaHeHHus. ITepuon. CKOpOCTB
o pacIpoCcTpaHeHus W JUIMHA BOIHLL [lonepednsie u
MMPOAOJIbHBIC BOJIHBI
529 Untepdepennns ¥ aubpaknus MeXaHHYECKHX
o BOJIH
553 3Byk. CKOpOCTh 3ByKa. 'poMKOCTB 3ByKa. Bricora

tToHa. TemOp 3ByKa
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524

DJIEKTPOMArHUTHbBIE BOJHBI. Y CIIOBUSI U3JIYUYECHHS
AIIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 37€KTpOMarHUTHON BOJIHE B
BaKyyMme

525

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPa)KCHHE,
IIPEIOMIICHUE, noJisipu3anus, T paxius,
untepdepeniusa. CKOPOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[llxkana »smeKTpOMarHUTHBIX BOJH. lIpumeneHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpuHIMIBI ~ paguoCBsi3W U TEJEBUICHHUSL.
Panuonokanus. DJIEeKTPOMAarHUTHOE 3arps3HEHHE
OKPYXAaIOILEH Cpeabl

Texnuueckue yCTpoOiicTBa: MY3bIKAJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JAMAarHOCTHKA B
TeXHUKE W MEIUIMHE, pajap, paAuoONpHEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neub

OIITUKA

5.3.1

5.3.2

IIpsMonuHENHOE  pacIpOCTpPAaHEHWE CBETa B
oaHopoaHOM cpene. JIyu cBera

Otpaxenue cBera. 3aKOHBI OTPaXXEHUS CBETa.
[TocTpoenue n300pakeHHi B INIOCKOM 3epKalie

533

HpeJIOMJIeHI/Ie CBeTa. 3aKOHBI IMpECJIOMJICHUS CBETA.
AOCOIIOTHEIN TTOKa3aTellb IMPCIOMIICHUA

534

535

Ilonnoe BHyTpeHHee oTpaxenue. lIpenenpHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHEIN cocTaB 0eJIoro cBeTa.

[IBer

5.3.6

Cobwuparorue M paccevBarolIve JUH3BL. TOHKas
nrH3a. POKYCHOE PAaCCTOSHUE U ONTUYECKas CUJia
ToHKOM JuH3bL. [locTpoeHue un300pakeHuil B
coOuparoIMx U pacceuBarolux JuH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH301

5.3.7

IIpenenst [IPUMEHUMOCTH F€OMETPUYECKON
ONTHUKH

5.3.8

WnTepdepenius ceera. KorepeHTHbIE HCTOUHUKH.
YcnoBus Ha0JI01eHus MaKCHMYMOB u
MUHUMYMOB B HHTEp(EPEHIIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB

5.39

Hudpakuus cBera. JudpakuuoHHas peméTka.
VYcnoBue HaOMIOAEHUS TIaBHBIX MAaKCUMYMOB IIpH
MMaJIEHUM  MOHOXpPOMAaTHYECKOTO  CBE€Ta  Ha




TU(PPaKIUOHHYIO PEIIETKY

5.3.10 [Tonspuzanus cBera
TexHuueckue YCTPOMCTBA: OYKHU, ayna,
5311 ¢doroanmnapar, IIPOEKIIMOHHBIN amnmapar,

MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHasl  OITHKA,
IudpakuoHHAas peléTKa, IOISIPOn]

[IpakTnueckue pabotbl. M3mepeHue noxazaTelns
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. Habmronenue mucrepcuun
cBeTa

5.3.12

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panu1ibl IIPUMEHUMOCTH KJIaCCUYECKOH
6.1 MexaHuKu. [locTynaTel TEOpUM OTHOCUTEIBHOCTH:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

OTHOCHUTENLHOCTD OJHOBPCMCHHOCTHU.

6.2
3aMeUIeHHE BPEMEHHU U COKPAILEHUE JIMHBI

6.3 DOHeprusi 1 UMITYIIbC CBOOOTHON YaCTHIIBI

CBsa3p Macchl C DSHEprueili M  HMIYIbCOM
6.4 CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOIHOM
YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

7.2

SJIEMEHTEI KBAHTOBOI OIITUKU

@®otonbl. ®opmyna Ilnanka cBgI3u dHEpruu
7.1.1 ¢doToHa € ero yacToTod. DHEprust U HUMILYJIbC
dotoHa

OTtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbIThH
A.I'. CtoneroBa. 3akoHbl hoTOdPdeKTa

VpaBHenne OiHmTeiiHa s poToaddexTa.
«Kpacnas rpanuia» ¢potodrddexra

7.1.4 Hasnenue cera. OnbiTel I1.H. JIeGeneBa

7.1.5 XUMHUYECKOE JIEUCTBUE CBETA

TexHuueckue yCTpOMCTBA: (hoTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEI0BAHUIO CTPOEHM aTtoMa. [InaneTapHas

MOJIEIb aTOMa

IToctynarel bopa. HM3mydeHue U IOIVIOIIECHHE
7.2.2 (GOTOHOB TpU MEpexo/ie aToMa C OJHOIO YpPOBHS

sHepruu Ha Apyroil. Buabsr cnektpoB. CrekTp




7.3

YPOBHEM 3HEPrUu aToMa BOJIOpOJa

7.2.3

7.2.4

BosHoBbIe cBolicTBa yactuil. BonHbl ae bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB Ha KpUCTaIax

CrnoHTaHHOE€ W BBIHYXJEHHOE  H3JIy4YCHHE.
YCTpoiCTBO M IPUHITUITT pabOTHI J1a3zepa

7.2.5

TexHu4ecknue yCTpOMCTBA: CIEKTPAJIbHBIN aHAIIN3
(criexTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOJII0IEHUS u perucTpanuu
AJIEMEHTapHBIX YaCTHUIL

OTtkpsiThe paguoakTHBHOCTH. OnbIThl Pe3epdopaa
[0  ONPEACIACHHUI0O COCTaBa  PaIHMOaAKTHBHOIO
n3nydenusi. CpoiictBa amb(a-, Oera-, ramma-
I/I3J'IY'-ICHI/I$I. BJII/ISIHI/IC paIII/IoaKTI/IBHOCTI/I Ha XHUBBIC
OpraHHU3MBbI

OTkpbiTHe mpoTOHA u HedTpoHa. HyknonHas
Monenb siapa [eizenOepra — MBaHenko. 3apsia
saapa. MaccoBoe unciio sapa. M3otomnsl
Anbda-pacniaf. DJIEKTPOHHBIM U TMO3UTPOHHBIH
Oera-pacrnaj. lNamma-uznydenue. 3akoH
PaaMOAaKTUBHOIO pacnaga

DHeprus CBA3U HYKJIOHOB B sjipe. SIepHbIe CHIIBIL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sIAEp

Snepuslii  peaktop. TepMoOsAIepHBIM  CHUHTE3.
[TpoGnemMbl U MEepCHeKTUBBI SJIEPHON IHEPTreTHKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON IHEPTETUKU

OnemeHTapHble YyacTHIbl. OTKpBITHE MO3UTPOHA.
dyHOaMeHTaIbHbIE B3aUMOJAEHCTBUSA

7.3.9

7.3.10

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHslil peaktop, aToMHas 6omba
[Tpaktuyeckue pabotTel. MccnenoBanue TpekoB
yacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

8.2

Bun 3B&3gHoro neba. CosBe3aus, spkue 3BE3IBI,
IJIaHETHBI, UX BUAUMOC IBUKCHUC

Comnneuynas cucteMa. IlmaHeTel 3eMHOI TpPYIHIIBI.
IInaneTel-TUTAaHTBEl U UX CITYTHUKH, KaPJIIMKOBBIC




mw1aneTsl. Manbie Testa COMHEYHON CUCTEMBI

8.3

8.4

Comnnne, ¢orochepa m armocdepa. CosHeuHas
AKTUBHOCTH

Uctounuk sHeprun CosHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TeMIieparypa, UX
B3aMMOCBs3b. /lnarpaMma «CreKTpajgbHbIA KJIacc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTB IS 3BE3] rJ1aBHOM
MMOCJIEIOBATEILHOCTH

8.6

Buytpennee crpoenue 3BE31. CoBpEMEHHBIE
MPEACTABICHUS O IMPOUCXOXIACHUU W DBOJIIOIIUH
ConHua 1 3B€31. DTallbl >KU3HU 3BE3]

8.7

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ['anakTuku, pacnpeneneHue 3BE31, rasa
n neu. llonoxxenue u nwxkenue ConHua B
lNanaktuke. [1nockas u chepuueckas MoACUCTEMBI
lNanaktuku

8.8

8.9

8.10

Tunbl ramakTuk. PaguoralakTMKd W KBa3apsbl.
UéEpHpie AbIPBI B IApax raJIAKTUK

Bcenennas. Pacmupenue BceenenHoil. 3akoH
Xabb6mna. Paszberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennol». PennkroBoe usinyuenue

MacuirabHast CTPYKTypa Bcenennoi.

MeraraakTuka. Hepeménnsie poOIeMbl
aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI MPOrpaMMBbl CpeIHero
o01ero oopazoBaHus

ChopmupoBaHHOCTh YMEHUH paclo3HABaTh (U3UUYECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH X HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATHUAMHU H

BCJIIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopmMupoBaHHOCTh YMEHHI MHPUMEHSATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJCKYSIpHOW  (PU3MKM W TCPMOJUHAMUKH,
ANIEKTPOAMHAMUKH, KBAHTOBOW (DM3HMKH ISl aHAIHM3a U OOBSICHCHHUS
SIBJICHUH MUKPOMUPA, MAaKpOMHUPA U METaMUpa, pa3indarh YCIOBHS
(rpanunbl, 00JaCTH) NPUMEHHUMOCTH (U3HYECKHX 3aKOHOB,
MOHUMAaTh BCEOOIIMI XapakTep (YyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCTIOJTb30BaHUS YJaCTHBIX 3aKOHOB;
aQHAIM3UPOBATh (PU3UYECKHE IMPOIECChI, WCIOIB3Ys] OCHOBHBIE

TIOJIOKCHUS, 3aKOHBI 1 3aKOHOMEPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS PA3IMYaTh YCJIOBHUS NMPUMEHUMOCTH

Mojieneil PU3NYeCcKuX Tel U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh YMEHMS pellaTh pacuéTHBIE 3aJa4d C SBHO
3aJJaHHON M HESBHO 3a/JlaHHOW (IM3MYECKOH MOJenbplo: Ha
OCHOBAaHUM aHajW3a YCJIOBUSA BBIOMpaTh (PU3MUECKHE MOJEIH,
OTBevarole TpeOOBaHUAM 3a/lauk, IPUMEHATh (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYyJaThl (PU3MUECKUX TEOpUH  IpH
HCIOJIb30BAaHUM  MaTeMaTH4YEeCKMX METOJOB pEIIEeHUs 3ajad,
MPOBOAUTh Ppacy€Tbl Ha OCHOBAHMM HMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METObI PELICHUS C

Y4ETOM IOJIY4EHHBIX PE3YJIbTATOB

Pemarp kadecTBeHHbIE 3aJlauM, TPeOYyIOUINMEe MPUMEHEHUs 3HaHWH
W3 pa3HbIX pas3JelioB IMIKOIBHOTO Kypca (U3MKH, a Takxke
WHTETpaly 3HAHUU U3 JAPYTUX MPEAMETOB €CTECTBEHHOHAYYHOTO
[IMKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKACHUN C OMOPOH

Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/IBI/I‘IGCKI/IG SIBJICHUS

BJ'IaI[CHI/Ie OCHOBHBIMHU METOJaMU HAay4YHOr'o IIO3HAaHUs,




UCIIOJIb3YeMBbIMU B (DU3WKE: TPOBOAUTH NPSMBIE M KOCBEHHBIC
n3MepeHns (U3NYECKUX BEIMYHMH, BBIOMPas ONTHUMAIbHBINA CIIOCO0
U3MEPEHHs W HCIOJb3ySd  HM3BECTHBIE  METOJbl  OLCHKH
MOrPEMIHOCTEN WU3MEPEHNUM, MPOBOAUTH HCCIIENOBAHUE
3aBUCHMOCTEH (PU3MYECKUX BEIMYHH C HMCIIOJIb30BAHHEM HPSMBIX
U3MEpPEHHUH, OOBSACHATH TIONYYCHHBIE pPE3YJIbTaThl, HCIOIb3Ys
¢du3nueckue TEOpUH, 3aKOHBI W TIOHATHS, W JelaTh BBIBOJBI;
coOmogath mpaBwia 0e30macHOro Tpyda IMpH  IPOBEICHUH
WCCIICIOBAaHU B paMKax y4eOHOro SKCIEepUMEHTa M Yy4eOHO-
UCCIIEIOBATENBCKON JIEATEIBHOCTH C HMCIOJIb30BAHHEM IH(PPOBBIX

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaAHUS

ChopmupoBaHHOCTE YMEHUN  aHAIM3UPOBATh U OLIGHUBATH
MOCJIEACTBUS  OBITOBOM MW  IMPOW3BOJCTBEHHOW JICATEIBHOCTH
YeNIOBEKa, CBSI3aHHON ¢ (DM3MYECKMMH TPOIECCAMH, C TTO3HIIHA
9KOJIOTUYECKOW Oe30MMacHOCTH; MPEJCTaBICHUH O palliOHAIBHOM
[PUPOJIONOIB30BaHNU, a TaKKE pPa3yMHOM HCIOJIb30BAaHUU
JOCTUKEHUM HAyKW W TEXHOJIOTMWA Uil JAJIbHEHIIEro pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA
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OBnaneHue pa3nuuHbIMH croco0amMu paboTel ¢ HHpOpManuen
(U3MYECKOTO COJEpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE YMEHUH MPUMEHSATH OCHOBOIMOJATAIOIINE
ACTPOHOMHUYECKHUE IIOHATUS, TEOPUM M 3aKOHBI ISl aHAINA3a U
00BbsACHeHHS (PU3UYECKUX TTPOIIECCOB, MPOUCXOIAIINX Ha 3BE3IaX, B

3BéSI[HI>IX CucremMax, B MEKTaJIaKTUIEeCKO cpeac; ABHKCHUA

HeOECHBIX TEJI, DBOJIOLUHY 3BE€311 1 Beenennon

IlepeueHb a1eMEeHTOB coepkaHus, mpoBepseMbix Ha EI'D no ¢usnke

Kon Kon [IpoBepsieMblil 2JIEMEHT COoAepKAHUS
pasnena/ | SIeMEHT
TEMBI a
1 MEXAHHUKA
1.1 KMUHEMATUKA
1.1.1 |Mexaunueckoe naBmxkeHrue. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUIKEHMS.

CucreMa oTcuyera




1.1.2 |MarepuanbHas TOUKa.

Ee pamuyc-sexrop: Z A TPacKTOpHs
F(r)=(x(2).y(t).2(2)), N
I
TPACKTOPUSL,
HepeMelIeHue: :
e /
IyTb.

CloxeHue nepemMenieHui:

Ar, =AY, + A,

1.1.3 |CkopocTs MaTepuanbHON TOUYKU:

~ AF n
U——A =7 —(Ux,Uy,UZ)’
! At—0
b, = AL = X,, aHaJIOTUYHO U, =Y,, U, =Z,.
At—0

CrnoxeHue ckopocteit: Uy =0, +0,

Boruncnenne  mepememieHMs M NYTH  MaTepHalibHOM  TOYKM — INpHU
NPSIMOJINHEIHOM JIBUKEHUHU BAOJb OCH X MO IpaMKy 3aBUCUMOCTH V, (t)

1.1.4 AD ,
Yckopenue MaTepuanbHOU TOUKU: ¢ = _A =U, = (Clx, a,, az) ,
t At—0
Av, , , ,
a. = A = (Ux )l, aHAJIOTHYHO a, :(uy) ca,=(v,) .
! | ais0 !

1.1.5 |PaBHOMEpHOE NPAMOIMHENHOE ABUKECHUE:

x(t) = x,+v,t

v, () =v,, =const

X

1.1.6 |PaBHOYCKOpPEHHOE NPSIMOIMHENHOE IBUKEHUE:

2
at

x(1)=x,+ 0, +

v, (t)=0,, +au

X

a, =const




Uzzx _U]Zx = Zax (xz _xl)

U, +U
17

[Tpu ABMOKEHUH B OJTHOM HAINpaBJICHUH MTYTh S =

1.1.7 |CBobonmHoe majaeHHe. YCKOpEHHE CBOOOHOTO
najeHus. JIBuxeHnue Tena, OpOIIEHHOIO IMOJ
yriaoM & K TOpU30HTY:
x(1)=x, + 0t = X, + v, cos a1 v 4 -
. U,
2 =
gvt . gtz l g
y(1) =y + 0yt + ===y, +y,sina-1 —=2—
2 2
Vo a
v, (t)=0,, =, cosa
v, (1) =v,, +g,t =v,sino— gt O o >
8:=0
g, =—& =const
1.1.8 |KpuBonuHeitHOe ABM>KEHUE. J|BUKEHUE MaTepUaAIbHON TOUKHU 10 OKPYKHOCTH.
VYrioBast U IMHEMHAsT CKOPOCTh TOUKHU: U = ®R . [Ipn paBHOMEpHOM JIBI>KCHUHU
TOYKH 10 OKPYKHOCTH _ .
UZ
2
L[eHTPOCTpEMHUTEIHOE ~ YCKOpEeHHe  TO4KH: . =— =0 R. TlomHoe
R
YCKOPEHHUE MATEPUAIBHON TOUKU
1.1.9 | Tsepmoe teno. [loctynarensHoe U BpamaTeaIbHOE IBHKCHUE TBEPIOTO Tea
1.2 JMUHAMUKA
1.2.1 |UWnepumansHble cuctembl otcuera. Ilepsbiii 3axkon Hptorona. [lpunHnun
OTHOCUTENBHOCTH ["anunes
1.2.2 m
Macca Tena. [ImoTHOCTS BemiecTBa: p = v
123 . F =F +F+
Cuna. IIpuHIMI CYNIEPIIO3ULIMN CUIL: L pponeiicrs — L1 1 L5 T et
1.2.4 | Bropoi 3akoH HeroToHa: miig MarepuanbHoil Touku B ICO
F=mid; Ap=FAt npu F = const
1.2.5 |Tperuit 3akoH HproToHa [UIsI MaTepualbHbBIX S
Touek: F, =-F,, B, F,
1.2.6 |3akOoH BCEMHpPHOIO TITOTEHMS: CHUJIbl HPUTHKEHUS MEXKIY TOUYECUHBIMU




m,m,
2
R

Maccamu paBHbl F =G

Cuna Tsixect. Llentp TsokecT Tena. 3aBUCUMOCTD CHJIBI TSXKECTH OT BBICOTHI
h Haj MOBEpXHOCTHIO IIaHETHI paanycoM Ro:

GMm

T Ry

1.2.7

Cuna ynpyroctu. 3akoH ['yka: Fx = -kx

1.2.8

Cuna tpenus. Cyxoe TpeHuUE.
Cua Tpenus ckonbkenus: Fr, =N

Cua tpenus nokos: £, SpNV

Koaddurment tpenns

1.2.9

F
JlaBiieHue: p = ?

1.3

CTATHUKA

1.3.1

MOMEHT CHJIbI OTHOCHTENBHO OCH BPAILICHHUS:
IM|=F1, rze | - miedo cuisl F OTHOCHTEIIBHO

ocw,  Tmpoxoxasmer  yepes  Touky O

NEPIEHIUKYIISIPHO PUCYHKY =

1.3.2

Lentp wmacc Tena. ILleHTp Macc CHCTEMBI MaTE€PUAIBHBIX  TOYEK:

. mr, +m,r, +...

T = . B oxuHopoHOM moste TsokectH (& =const) reHTp Mace
m,+m, +...

TEJIa COBIMAAACT C €ro HCHTPOM TAXKCCTHU

1.3.3

Ycnosus paBHoBecus TBepaoro tena B MCO:

1.3.4

3akoH [Tackainsa

1.3.5

JlaBaeHue B *KUAKOCTH, nmokosmelics B UCO: P =Py + pgh

1.3.6

—

3akon Apxumena: F, Apx — =B reen

ecIi TeJ10 ¥ KUAKOCTh mokoATcst B ICO, TO Fapx = pgVasireen

YcaoBue miaBaHus Tel

1.4

3AKOHBI COXPAHEHMA B MEXAHUKE

1.4.1

NMnynbsc MmaTepralbHOW TOUKHU: P = MU




1.4.2

Wmmybc cucremsl Ter: P =Pyt P, + ...

1.4.3 |3aKkoH U3MEHEHUS U COXPAaHEHUS UMITYJIbCA:
BUCO AD=A(P,+ P, +...) = F oA+ Fy o At
B I/ICO Ap = A(pl + p2 +"') = O s €CJin EBHemH + F2BHemH +...= 0
PeakTtuBHOE ABHKECHHE
1.4.4 |PabGora cuibl Ha MajJOM MEPEMEIICHUN: ﬁ,’
s (
AF ¥
1.4.5 |MOIIHOCTD CHIIBI:
eciu 3a Bpemsi A paboTa CUIIbI U3MEHSIETCSl Ha F
AA | TO MOIIHOCTB CHUIIBI O
AA 0
P=— =F-v-cosa
At At—0
2 2
1.4.6 } mo D
Kunernueckast sHeprust MaTepuaibHoi Toukn: E = ——=—.
2 2m
3aKOH M3MEHEHHS KMHETUYECKOW DHEPTrUU CHUCTEMBbI MAaTepUATbHBIX TOYEK: B
nco AE,_, =A +A, +..
1.4.7 |IloreHuunanbHasi SHEPTUS:
JJIA ITIOTCHOUAJIBHBIX CHUJI A12 = E] noTeHr; E2n0TeHH = _AEHOTEHL[ .
[ToTeHuumanpHas SHEPrUsl MaTepUaIbHON TOYKH B OJHOPOIAHOM I10JI€ TSHKECTHU:
Eno-reHu = mgh
[ToTennmanpHas 3HEPTUs YIPYTo 1eHOPMUPOBAHHOTO TEJNA:
MOTEHL 2
1.4.8 |3aKOH W3MEHEHUs U COXPAHEHUs MEXaHUUYECKON YHEPTUH:

EMex = EKI/IH + EHOTeHu,
B CO AE‘Mex = ABcex HETOTEHIL. CHIT 5

B CO AEMeX =0 , €CIIK Agcex HETOTEHII. CHI — 0

1.5

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI




1.5.1

'apmonnueckue KonebaHus MaTepuanbHOM TOYKH. Awmmuryna u  (asa
kosieOanuil. Kunemarnueckoe onucaHue:

x(1)=Asin(0t+9,),
o, (1)=x,,

a, (t) = (Ux )r = —cozx(l‘) =a + w’x=0 , TIIe X - CMEILICHUE M3 ITOJIOKECHHS
paBHOBECHSL.

JlnHaMUYeCcKoe OIHCcaHue:
may = -kx, T1e k = mo” . D10 3HauuT, uTo Fy = -kX.

DHepreTuvecKkoe onrcaHue (3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPTUN):
2 2

mv*  kx*  mo
= = = const
2

max

_|_
2 2 2

CBsi3p  aMIIUTYAbl KONEOAHWM  CMEIIEHUS MaTepHallbHOM TOUKH C
aMIUTUTYIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUS:

— _ .2
Umax _O)Aa amax =0 A

1.5.2

2n
[Tepuon u yactora konebanuii: 7T =—=—.
O Vv

[lepuon wmanblx CBOOOJNHBIX KOJEOAHM MaTEMaTHYECKOTO MasTHUKA:
fl

T=2m [—.
8

. /m
Ilepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasgTHUKA: T =27 n

1.5.3

BLIHY)KI[GHHBIC kosiebanus. Pesonanc. Pe3onancHas KpHuBast

1.5.4

[Tonepeunsie W MpoAOTIbHBIE BONHBL. CKOPOCTh pacnpoCTpaHEHUS W JJIMHA

v
BOJHBIL, A =0T =—,
v

WuTtepdepennus u nudpaxius BOJIH

1.5.5

3ByK. CKOpOCTh 3ByKa

MOJIEKVJISAPHASA ©®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS OU3NKA

2.1.1

Mogenu  cTpoeHus  Ta30B, KUAKOCTE ©  TBepablx  Tea.  [lycTe
TepMOJUHAMHUYECKass cUCTeMa (TelI0) COCTOMT U3 N OJMHAKOBBIX MOJEKYII.

N m

Torma kojIm4ecTBO BelecTBa V=——=—,
Ny

rae Na - uncno ABoraapo, m - Macca cucteMsl (Tena), M - mMonspras macca
BelIecTBa




2.1.2

TennoBoe ABHMKEHHUE aTOMOB U MOJICKYJI BCUICCTBA

2.1.3

BsaunMoelicTBUE YyacTHI BEIIECTBA

2.14

Huddysus. bBpoyHoBckoe nBHKEHHE

2.1.5

Monpens uneanpaoro raza B MKT

2.1.6

CBsi3p  MeXay  JaBJIIEHHUEM U CpEeIHEHd  KHHETUYECKOW  dHEeprueit
IIOCTYIATEJILHOTO TEIJIOBOTO JIBUKEHUS MOJIEKYJ MJEaIbHOIO ra3a (OCHOBHOE
ypaBHeHue MKT):

2
1 - 2 myL 2 — .
p=—mypnv =—n- =—N-&, , TIE My - Macca OJHOU MOJIEKYJIBI,

3 3 2 3

N
n= 7 - KOHLOCHTpalusd MOJICKYJI

2.1.7

AbcomoTtHas Temnepatypa: T =t°+273 K

2.1.8

Csi3p  TeMmiiepaTypbl ra3a €O  CpeIHeld  KHHETHYECKOH  »Hepruei
MOCTYNATENbHOTO TEIJIOBOTO ABMKEHUS €0 MOJICKYII:

. 2
gHOCT = mOU = E kT
2 2

2.1.9

VYpasuenue p = nkT

2.1.10

Mogenp uaeaabHOIO ra3a B TCPMOANHAMUKE:

VYpaBuenue Menneneena — Kinaneiipona

Bripaskenue st BHyTpeHHEN SHEPTUH

VYpaBuenue Meneneena - Knanelipona (mpuMeHUMbIE (POPMBI 3a1IUCH):

pV == RT =vRT = NkT _ , - PR
! b

Belpaxxenue i1 BHYTPEHHEW SHEPrMM OJHOATOMHOTO HJACAIBHOIO rasa
(mpuMeHnMBIe (OPMBI 3aITUCH):

U=3VRT =2 NkT =2 RT =ve, 7 =2 pv
2 2 2

2p

2.1.11

3akoH HaJ'II)TOHa JJId JaBJICHUSA CMECHU Pa3pCiKECHHBIX Ta30B:
p=pi+p2+..

2.1.12

N3omnponeccel B pa3peKeHHOM ra3e ¢ MOCTOSIHHBIM 4uciIoM Mojekynd N (c
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa v ):

n3zorepma (T = const): pV = const,




nzoxopa (V = const): = = const ,

n3zobapa (p = const): — = const

I'paduueckoe npencraBaenue uzomnporeccos Ha pV-, pT- u VT-auarpammax.

OO0beMHEHHBIN Ia30BbIi 3aK0H:

Py = const
T

JJIsl IOCTOSIHHOI'O KOJIMYECTBA BemecTra v

2.1.13 |HachlmieHHble ©  HeHachbllleHHble mapbl. KauecTBeHHas 3aBHCHUMOCTh
IUIOTHOCTM U JaBJIGHUS HACBHIIIEHHOIO Ilapa OT TeMIeparyphl, HX
HE3aBUCHUMOCTb OT 00bEMa HACHIIIEHHOTIO ITapa

2.1.14 | BnaxuocTh BO3ayXa.

_ pnapa (T) _ pl‘[apa (T)
OTHocHUTENbHAS BIAKHOCTD: @ = Y~ T
pHaCLIH.I. napa ( ) pHaCBIH.L Tapa ( )

2.1.15 |M3MeHeHue arperaTHbIX COCTOSIHUIM BEIIECTBAa: HMCIAapeHHWE U KOHJIEHCalus,
KHUIICHHUE KHUJIKOCTH

2.1.16 |VI3MeHeHUe arperaTHbIX COCTOSIHMM BEIIECTBA: MJIaBJIEHUE U KPUCTAITU3AIHS

2.1.17 |IIpeoOpazoBanue sHepruu B (ha30BBIX MEpEexoaax

2.2 TEPMOANHAMUKA

2.2.1 |TenmoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2 |BHyTpeHH:s 3HEpPrus

2.2.3 |Tennonepenaya Kak ciocod U3MEHEHHUs] BHYTPEHHEHN SHEPTruu 0€3 COBEpIICHUS
pabotbl. KoHBEKIHS, TETITONMPOBOHOCTD, H3ITydeHHE

2.2.4 | KonuuecTBO TEIIOTHI.

VY aenbHas TEIUIOEMKOCTh BemecTBa ¢; O = cmAT

2.2.5 |VYnenbHas Temora napoodpasosanus L: Q = Lm.
VY aenpHas TETUIOTA MIaBieHus A : Q =Am
VY nenpHas TETI0Ta CropaHus Torwmmea q: Q = qm

2.2.6 | Dnemenrapnas pabota B TepmoauHamuke: A= pAV  Bpraucienue paboTsl 1Mo
rpaduKy mpoiecca Ha pV-auarpaMmme

2.2.7 |IlepBblii 3aKOH TEPMOANHAMHUKH




le = AUlz + Al2 = (Uz _U1)+ A12 .
Annabara:

le :O:>A12 =U,-U, :_AU12

2238

Bropoii 3akoH TepmoanHamMuku. HeoOpaTtumbie mporeccs

229

[Tpuniune! gerictBus TeraoBbix MamuH. KT

n= A’xa KT QHan _|Qx0n —1- |onn
QHarp QHar'p QHarp

2.2.10

MaxkcumansHoe 3HaueHue KII. [ukn Kapno:

]—;mrp _Txon —1- Txon

T T

Harp Harp

max n = T]KapHo =

2.2.11

VYpaBuenue terioBoro 6amanca: Q1+ Q2+ Q3 +...=0

SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE I1IOJIE

3.1.1

DnekTpu3aius Tea U ee MPOosIBJICHUs. DIIeKTpUUecKuil 3apsia. [[Ba Buaa 3apsia.
DNeMEHTapHBIM ANEKTPUUECKUN 3apsj. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO
3apsna

3.1.2

B3aumogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJHOPOJHOM BEILIECTBE C IUIIEKTPUUECKON IPOHUILIAEMOCTBIO €

F:k|q1|.|q2| _ 1 _|Q1|'|‘I2|

2 2
er 4nee, r

3.13

9HeKTpI/IquKOC noise. Ero ageiictBue Ha QJICKTPHUYICCKUC 3apAbl

3.14

F

HarpskeHHOCTh JIEKTPHYecKOoro mojst: £ =
qnpo61—u>uﬁ

[Tone Toyeunoro 3apsina: E, =k % ,
,

OHOPOJHOE TI0NIE: E = const -

KapTrHbl TMHMI HANPSKEHHOCTH ATUX TOJIEH

3.1.5

IloTeH1IMaIBHOCTH QJICKTPOCTATHUYICCKOI'O IT0JIA.

PaznocTh MOTCHIMAJIOB U HAIIPSKCHUC!

A, ZQ((P1_(P2):_‘]A(P:‘]U .




HOTGHI_[I/IaJIbHaSI 3HepFI/I$I 3ap;1;:1a B BJIGKTpOCTaTI/I‘IeCKOM I10JIC:
W=qo .
A=—-AW

w
HOTGHI_[I/IaJ'I 3JICKTPOCTAaTHYCCKOI'O ITOJIA: ¢ =—.
q

CBsi3p HaNpPSHXKEHHOCTU TOJS M PA3HOCTH IMOTEHIMAJIOB JUJIsl OJHOPOIHOTO
anekTpocrarnyeckoro moyst: U = Ed

3.1.6 |[IpuHOUI CYNIEPIIO3UITUHU MIEKTPUIECCKUX MOJICH:
E=E+E,+.., 0= +¢,+...
3.1.7 |IIpoBOOHUKM B 3JEKTPOCTATUYECKOM II0JIe. YCJIOBHE pPAaBHOBECHUS 3apsOB:
BHYTPH MPOBOJHUKA lr; — (), BHYTPH U Ha IOBEPXHOCTH MPOBOAHNKa P = CONSt
3.1.8 | AunneKTpHUKHU B DJIEKTPOCTATHYECKOM ToJie. [lusnnekTpuueckasi MpOHUIIAEMOCTh
BelecTna €
3.1.9 q
Kongencarop. DnexTpoeMkocTs KoHAeHcaTopa: C = U
gg,S
ONEKTPOEMKOCTh INIOCKOI0 KOHJIEHCATOpa: C= d =&C,
3.1.10 |ITapannenbHoe coeAMHEHUE KOHAEHCATOPOB:
q=qi+qz2+..., U =U= ooy Cnapam =Ci+Co+ ...
[TocnenoBarenbHOE COETMHEHUE KOH/IEHCATOPOB:
1 1 N 1 N
U=U+U+..qi=q=.., - T e
Cnocn Cl C2
3.1.11 q U C U2 q2
DHeprus 3apsukeHHoro Kougencaropa: W, = —= = %
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cwua toka: [ =— . IlocrostHHbIM TOK: | = const
At At—0
Jns mocrosiHHOTO TOKa q = It
3.2.2 | YcnoBus CylecTBOBaHUS AJIEKTPUUECKOTO TOKA.
Hanpsioxenne U u 3/IC E
3.23

U
3akon OMma j1st yyacTka nenu: I = n




324

3JICKTpI/I‘-IeCKOC COITPOTUBJICHHC. 3aBHCHMOCTD COIIPOTUBJICHUA OJHOPOAHOI'O
IpoBOAHWKA OT €ro OJIHMHblI MW  CCUYCHHUAI. Y,Z[GJ'II)HOC COIIPOTUBIICHHUE

)
BelecTBa. R = pg

3.25

CTOPOHHHUX CHJT

q

Hcrounuku Toka. DJIC ucrounuxa toka: E =

BHYTpeHHCC COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3akon Oma Uil TOJHOM (3aMKHYTOMH) 3JIEKTPUYECKOU E
r
3

E
nenu: E =1IR +Ir, otkyna I = — R
R+r

3.2.7

HapaJ'IJ'ICJ'ILHOG COCAUMHCHUC ITPOBOJHHUKOB:

1 1 1
I=5i+L+..,U;=U=..., —:_+R_+""

TIapasun 1 2
HOCHGHOB&TCJ’ILHOC COCAMHCHHC ITPOBOIHHUKOB:

U=Ui+U+..,.i=b=..,Rioci=R1 +Ro+ ...

3.2.8

PaGora anektpuyeckoro toka: A = [Ut.
3akon Jlxoyns - Jlenna: Q = I°Rt.

2

U
Ha pesucrope R: Q = A=I’Rt = 1Ut :?t

3.29

AA

=1IU |
At

At—0

MOIHOCTB 2IEKTPUYECKOTO TOKA: P=

2
TerutoBasi MOIIHOCTb, BbizelsieMast Ha pesuctope: P=1"R=—=1U .

AA

CT. CHUJI

At

MoHOCTh, HCTOYHHUKA TOKA: I E— =EI

At—0

3.2.10

CB00OO/IHBIE HOCUTENHU UIEKTPHUUECKUX 3apsJI0B B MPOBOAHMKAX. MeXaHU3MBbI
IIPOBOJAUMOCTU TBEPABIX METAJUIOB, PACTBOPOB U PACIUIABOB JJIEKTPOJIUTOB,
ra3oB. [lomynpoBoauauku. [1omynpoBoAHUKOBBIN AMOT

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHn4yeckoe B3aMMOJEHCTBME MArHUTOB. MarHuTHoe Tone. Bekrop
MarHuTHON WHIYKIHUU. [TpuHuun CyNEepIIO3UINU MarHUTHBIX

OJIEN: B = Bl '|'B2 +...




JInaun WHAYKOUU MArHuTHOT'O ITOJIA. KapTI/IHa JIMHUN HHAYKIIUHU MAarHuTHOI'O
I10JIA ITOJIOCOBOI'O 1 HOI[KOBOO6p33HOl"O IIOCTOAHHBIX MarHUTOB

3.3.2 |OmbiT Opcrena. MarHutHoe Iosie IPOBOAHMKA € TOKOM. KapTuHa nuHuit
MHIYKIIMM MarHUTHOTO MOJS JJIMHHOTO HPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKU C TOKOM

3.3.3 |Cwuna Amnepa, ee HalpaBJICHUE U BEIUYHMHA:

F, = IBl sina rpe o - yrojl MEXIy HaIlpaBJICHHEM IPOBOJAHHKA U
BEKTOPOM B

3.34 . Fy,, =|g|vBsina
Cuuia JlopeHua, ee HamnpaBiieHUE U Belnn4IuHa: {op = |4 , e & - yron
MEX]ly BEKTOpaMH U W B . JIBWKeHHe 3apsHKEHHOM 4acTHIBl B OJHOPOIHOM
MarHMuTHOM T10JIe

3.4 DJIEKTPOMATHUTHAA MHYKIA

3.4.1 |IloTok BekTOpa MarHUTHOM UHIYKLIUH: ﬁ 1 B
®=B.S=BScosa Eu/

3.4.2 | SBnenue anekTpoMarHuTHOM uHAyKIMK. DC nHayKIMK

3.4.3 |3akoH 3nekTpoMarHUTHOM MHAYyKuuu Dapazes:

AD :
E =—— =-®,
At At—0
34.4 |9J1C uHAYKIIUU B IPSIMOM MPOBOTHUKE JITTHHOM B
= n
1, IBMIKYIIIEMCS CO CKOPOCTBIO U (U L1 ) B / A 01
OJIHOPOJHOM MAarHUTHOM moJie B: / \QJ U,
/ T
|E,~| = BIvCOSQ | rpe @ - yron mexmy BekTopoM B 1 HopManbio 7 K
IJIOCKOCTH, B KOTOPOI JIexKaT BEKTOpsl [ u U ecnu [ | B u § L B,
o |E;|= Blv
3.4.5 |IIpaBumno Jlenua
3.4.6

()
NuayktuBHOCTh: L = 7 ,umu @ =LI.

Al

Camounaykuus. /1C caMOMHAYKIUU: E,= _LA_t =—LI z
At—0




3.4.7

LI?
9HepFI/I$I MArduTHOTI'O I10JIA KaTyu_IKI/I C TOKOM: WL = —

3.5 DJIEKTPOMATHUTHBIE KOJIEFAHMA 11 BOJIHBI
3.5.1 |Koneb6arenpHbiii KOHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIE
Kose0aHus B UA€aIbHOM KojebaTeIbHOM KOHTYpE: C 7
T
q(1) = ¢ sin (o7 + ;)
1(t)=q, = 0q,,, cos(wt+¢,) =1, cos(ot+q¢,)
Jic © 2n 1
®opmyina Tomcona: T =2n+LC |, otkyna @ = = 77—
CBsi3p aMIUIMTYZABl 3apsja KOHJAEHCATOpa C aMIUIMTYAOM CHJIbl TOKa IIpH
CBOOO/HBIX SJEKTPOMArHUTHBIX KOJIEOAHUSX B HJCAILHOM KOJIeOaTeITbHOM
KOHTYPE: ¢ =
3.5.2 |3akoH cOXpaHEHUs YHEPTHH B UJICATBHOM KOJIe0aTeIbHOM KOHTYpE:
2 2 2 2
CcU +LI _ CU- .. _ LI _ const
2 2 2
3.5.3 | BeiHyX/I€HHBIC 3JIEKTPOMarHUTHBIE KoJiebanus. Pezonanc
3.5.4 |Ilepemennsiii Tok. [Ipon3BoAcTBO, Mepegada U MOTpeOJIEHHUE AIEKTPUUYECKON
SHEPTUU
3.5.5 |CgoiicTBa »IIEKTPOMATrHUTHBIX BOJH. B3anMHas oOpHeHTalusi BEKTOPOB B
3JIEKTPOMAarHUTHOM BOJIHE B Bakyyme: E | B 1 ¢
3.5.6 |lllxana sneKTpPOMAarHWTHBIX BOJIH. [IpuMeHEHHe 3JIEKTPOMarHUTHHIX BOJIH B
TEXHHUKE U OBITY
3.6 OIITUKA
3.6.1 |[IpssMonuHeliHOE pacpOCTpaHEHHE CBETa B OJHOPOAHOU cpene. ToueuyHsblit
uctouHuk. JIyd cBera
3.6.2 |3akoHbl oTpaxkeHus cBeTa. o =
alp
S
3.6.3 |IlocTpoeHue n3o0pakeHUI B TUIOCKOM 3€pKajie




3.6.4

3aKOHbI IPEJIOMIIEHUS CBETA.

[penomnenue csera: 4,810 0 =11, sinf3 : ny
AGCONIOTHBIH ITOKA3aTeb NPEIOMIICHHS:

OTHOCHUTEIIBHBIN MOKA3aTeNb MPETOMICHUS: o — —— =

XoJ 1y4den B Ipu3Me.
CooTHOILLIEHHE YacTOT M COOTHOUIEHWE [UIMH BOJH I@pU  IEpexojie
MOHOXPOMAaTHYECKOI'O CBETa Uepe3 IpaHuIly pa3jiesia IByX ONTHUECKUX CPEe:

Vi =V,, A, =nh,

3.6.5 |IlonHoe BHyTpeHHEE OTpaKEHUE.
[IpenenbHblid  yroyi MOJHOIO BHYTPEHHETO Ny<n, 1y
OTpPaKEHUS:
. n,
sina,, =——=—
nom nl
3.6.6 |CoOuparome u paccenBarolye JuH3bl. ToHKas ruH3a. POKYCHOE PacCTOSHUE
. 1
Y ONTUYECKas CHJIa TOHKOU JTUH3BL: D = 7
3.6.7 | ®opmysa TOHKOU JIMH3BI: d T
A
1 N I 1
d f F H F
YBenuueHue, JaBaeMoe JIMH30M: f‘\ h
h_f]
r = — = —,
H d v
D<0=F=—<0,
B ciydae pacceuBaroniei JIMH3bL:
h_|f]
[N=—=—«<I
H d
3.6.8 |Xox myda, MpOIIEANIEr0 JHWH3Y IOJ MPOW3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudeckoil ocu. IlocTpoeHne H300pakeHUH TOUKM U OTpe3Ka NpsSAMOH B
COOMPAOIINX M PACCEHBAIOIINX JIMH3AaX U X CHCTEMax
3.6.9 |®otoamnmnapar Kak ontudeckuit mpudop. ['1a3 kak ontuyeckas cucrema
3.6.10 |Uurepdepennns cBera. KorepeHTHbIE HCTOYHHKHU. YCIIOBUS HAOIIOICHUS




MakCUMYMOB M MHUHUMYMOB B HHTEpP()EPEHIMOHHON KapTUHE OT JBYX
CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB:

A
MaKCHUMYyMBI - A = 2m§ ,m=0,+/-1,+/-2,+/-3, ...,

A
MHHUMYMBI - A= (2m+1)5 ,m=0,+/-1,4/-2,+/- 3, ...

3.6.11 | dudpakuus ceera. J{udpakimonnas pemerka. Y cioBre HaOMIOACHUS TIIaBHBIX
MakCHUMyMOB IIpM HOPMaJIbHOM TMaJICHUd MOHOXPOMATHYECKOTO0 CBETa C
JUIMHOM BOJIHBI A Ha pEIIeTKy ¢ nepuoaom d:
dsing, =mh m=0,+/-1,+-2,+-3, ...
3.6.12 | ucnepcus cBera
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM JIV AJIN3M
4.1.1 |T'umote3za M. [1nanka o kBantax. @opmyna [lnanka: E =hv
4.1.2 he
®otoubL. DHeprus dorona: £ =hv = kN =pc.
e E hv _h
Wmnynbe ¢poToHa: c ¢
4.1.3 |Doroaddext. Onbitel A.I'. CroneroBa. 3akoHbl hoTodPdexta
4.1.4 | YpaBHenue DiiHuiTeltHa 11 GoTodPdexTa:
Ed)OTOHa = ABLIXOZ[a + EKI/IH maxs
he hce mo;
E :hV:_ leoa:hvk =T =—max —
'€ ~dorona 7\/ ’ AB 2 P )\lkp ’ E}(m{max 2 eUSaH
4.1.5 |/laBnenue cBeta. /laBieHue cBeTa Ha MOJHOCTBIO OTPAXKAIOUIYIO ITOBEPXHOCTH
1 Ha MOJHOCTHIO NOIIOUIAIOIYI0 IOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 |IlnanerapHas MOJEINb aTOMa
4.2.2 |Ilocrynatel bopa. M3nyuyenue u nornomenre GoTOHOB MPH MEPEX0/ie aToMa ¢
OJIHOTO YPOBHSI SHEPTUU HA IPYTOu:
hc
hvmn =5 - EI’Z _Em|
}\'mn
4.2.3 |JIuHeityaThie CIEKTPHI.




CrekTp ypoBHEH 3HEpPruu aToMa BOJOpOJa:

~13,6 5B
E, =— 7 .n=123.

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnas monens simpa I'eiizenOepra - MBanenko. 3apsin supa. MaccoBoe
yucio siapa. M3oromsl

43.2

PagnoakTUBHOCTE.
A A4 4

Anbda-pacman: z X 7, Y +,He,
bera-pacnan.

o AX A Y 0 <
DnekTpoHHbIH B-pacman : z X =z, Y + _e+V,

. X b Y+ 26+
[TosuTponusiii B-pacnan ;: z A =z €TV,

l'amma-n3nydenue

433

t
3aKoH paAMoOaKTUBHOTO pacmaga: N (;) =N,-27T.

t
[TycTh m - Macca paJuoakTHBHOTO BemecTBa. Toraa m(t) =m,-2 7
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ﬂ,[[epHLIe peaKknuu. I[eHeHI/Ie N CUHTE3 AIACP




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dmsuka; 10 xacc. yrimybonennoe odydenne KacessHoB B.A. OO0miecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

» ®usuka; 11 knacc. yrnmydnennoe ooyuenue KacesinoB B.A. O6miecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE 0OIIIECTBO

«I/I3I[aT€JII>CTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

https://prosv.ru/product/fizika-10-klass-uglublennii-uroven-metodicheskoe-

posobie02/?vysclid=mfS5sabzzva37031089

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://fizika.ru/

https://resh.edu.ru/
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