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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/1ESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yoIIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GbU3MKKM BHOCUT OCHOBHOM BKIaJL B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKAIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasieia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIlMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHallbHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
WU3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3yUEHHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbuznyeckoil Mojenu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B I1E€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Panuyc-BekTop MarepuagbHOM TOYKH, €ro NPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Frp(N).

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOe W BpallaTeNbHOE IBUKCHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUH LIEHTpa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHyTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnyeckor Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy JIaBJ€HUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMII:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
mpoiiecca Ha pV-auarpamme.

Tenomepenada  kKak  crmoco0 — M3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEM BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcamwus. lcrmapeHue W KuIleHWe. Y IelbHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

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

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHruecKkue YCTpOMCTBA W  TEXHOJOTMYECKHE TMPOIECCHI:  KHUJIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBHS 3apSKEHHBIX TEJL.

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

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBust CylmeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHre CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKAa OT HaNpsDKEHHS [JI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: ABJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: B1axxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpPONOJbHBIE BOJHBL. llepron, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
U pakius.

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

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IprumeHeHue OISAPOUIOB I U3YUECHHUS] MEXaHUYECKUX HaNPSKECHUM.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
IpUMeEpe KUJTKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 MJIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHiia.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoToddderra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mmepbl 00JacTH JIOKAJIM3alMu JABWXKYyILIeHcs vactulbl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOnronenue tMHE4aToro CekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-
pacnan. 'amMa-nu3inyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusAHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TOTPEITHOCTH U3MEPCHHUH (PU3MYCCKUX BEIIMYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypPABHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIBTPa3BYKOBasl JIMATHOCTMKA B MEIUILIMHE, ONTUYECKHUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHasus.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrlie ucciienoBarejLbCKue 1eHCTBUA:

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBATh 3aj]auy,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIrIIyOIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3AKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
9HEprus ynpyroi jgedopmaii  MPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKyma U  ydeOHo-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEIOBATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il kaacce npeaMeTHbIe pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPAKTUYECKON JIESITEIbHOCTH YEJOBEKa W  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIMN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBeld U BTOpoW mocTynatel bopa, npuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pusnyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  y4deOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHUM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLNK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbBI, PAIMOHATIFHO PACTIPEACIATh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIA.
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NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarnuTHoe nosue 14 https://m.edsoo.ru/SPRHOWUII
1.2 DJNIeKTpOMarHuTHasE MHIYKIUS 13 1 https://m.eds00.ru/VQQ38UZXC
Wroro no pasaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexanunueckue KoneOaHus 10 https://m.edsoo.ru/YOUAG69FNZ
2.2 DNEKTPOMAarHUTHBIE KOJICOAHUS 15 https://m.edsoo.ru/ALLBYV2CT
M
23 CHATIRCCIGE 1 SHCKIPOMATHITHRE 10 1 https://m.edsoo.ru/RYENOYICS
BOJIHBI
2.4 Orntuka 25 1 https://m.edsoo.ru/OBLI6N6IR
Hroro no pazneny 60

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®PU3UKA
4.1 KopnyckynsipHO-BOITHOBOW Jyallu3M 15 https://m.edso0.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edsoo.ru/ZLJ435GQC
4.3 DHUSHKA ATOMHOIO SIPA H OMEMEHTAPHEIX 5 https://m.edsoo.ru/Q4WLMHS9T

YaCTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro no pazgeny 25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 12 ‘ ‘ https://m.edsoo0.ru/RPXWEWN4N

Uroro no pazgeny 12

Pa3znen 6. PUSHYECKUM TIPAKTUKYM
6.1 ‘ Pu3nuecKuil TPaKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9A1AJIF

Hroro no pazgeny 16

Pa3nea 7. OBOBINAIOIIEE ITOBTOPEHHUE

Cucremaru3zanus u 00600meHne
7.1 HPCAMETHOTO COHeP)KaHHfI 1 otbiTa 15 https://m.edsoo.ru/PSCGRX7IW

NeSITeIbHOCTH, IPUOOPETEHHOTO IIPU
u3zydyenuu kypca pusuku 10 — 11 kmaccos

Hroro no pazgeny 15

PesepBHOE Bpems 10 https://m.edsoo.ru/E65RY9XL.B

OBUIEE KOJIMYECTBO YACOB I10 170 4 16

[MPOI'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

No

n/n

Tema ypoka

KoaunuyecTBO 4acosB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®dusnka — pyHaaMeHTaIbHAs
HayKa O MpHUpoJIe

Hayunblii MeTOJT TO3HAHUS U
METOBI HCCIIEIOBAHUS
(bU3HYECKUX SIBICHUN

DKCIIEpUMEHT U TEOpus B

IIpouecCe MOo3HaHus IIPpUpPOabI.

HabmntoieHne u 9KCIIepUMEHT
B (u3nKe

CriocoObl u3MepeHus
(bU3MUECKUX BETHYHH

https://m.edsoo.ru/4GD12L71X

https://m.edsoo.ru/47JULOI1Y

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYO5

AbGcomtoTHas U
OTHOCHTEJIbHAs IOTPEIIHOCTU
U3MepeHuil PU3nYecKux
BEJIMYMH

https://m.edsoo.ru/K3LQI3CFT

MopenupoBanue B pusuke.
Ponb 1 MecTo usuku B
(hopMHUPOBAHUH COBPEMEHHON
HAyYHOUW KapTUHBI MUPa, B
MIPAKTUYECKOU JESITebHOCTH
JOJIEeU

https://m.edsoo.ru/85PJ5YR4H

Mexanudeckoe IBUKECHHUE.

https://m.edsoo.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

Cucrema oTcyera.
OTHOCHTENBHOCTH
MEXAHUYECKOIO JIBHUKEHHS.
[Ipsimast 1 oOpaTHas 3a1a4n
MEXaHUKH

Pannyc-BekTop maTepuaibHOU
TOYKH, €ro MPOEKIUU HA OCH
KoopauHar. Tpaekropus.
[Tepemenienue. Ckopocts. Mx
MPOEKLHUU HAa OCH KOOPAUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBkeHue. I'paguueckoe
OIKMCaHHE PABHOMEPHOI'O
IPSIMOJINHEHHOTO IBUKEHUS

https://m.edsoo.ru/PEU6JZ2QE

https://m.edsoo.ru/ZNKXPSMEF

10

CrnosxeHue nepemMenieHui u
ckopocten. Pemenue 3amgau

11

HepaBHOMEpHOE ABMKEHHUE.
MrHoBeHHas CKOPOCTb.
Yckopenue. [IpsamonuneiiHoe
JABMKCHUE C ITIOCTOAHHBIM
YCKOpEHUEM

https://m.edsoo.ru/YKQTQRS20

12

13

I'paduueckoe onucanue
prIMOHHHeﬁHOFO JABHUXXCHUS C
IMOCTOAHHBIM YCKOPCHUEM

CB00OIHOE MaIcHHE.
YckopeHue cBOOOAHOTO
najeHus. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHH U UX

https://m.edsoo.ru/N321FH2L.1

https://m.edsoo.ru/UYVYXC8JD



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD

rpaduKu

14

15

16

JIBu>keHue Tena, OpoieHHOro
II0J1 YTJIOM K TOPU30HTY

KpuBonuneiiHoe 1BUXEHHUE.
JIBMOKEHUE TI0 OKPYKHOCTH.
Vrinosas u muHelHaA
ckopoctb. [lepunoa u wacrora.
LlenTpocTpemMuTensHOE U
MOJTHOE YCKOPEHHUE

KontponbHas paboTa mo teme
"Kunematuka"

https://m.edsoo.ru/W6B8TSPKM

https://m.edsoo.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

18

IIepBb1if 3ak0H HproTOHA.
HNuepimanbHble CUCTEMBI
otcuéra. [Tpuniun
OTHOCUTEIbHOCTH I anmmnest.
Heunepnuanbabie cCTEMBI
OTCUYETa

Cuna. PaBHOn€elCTBYOIIIAS

cuna. Bropon 3akon Herorona.

Macca

https://m.edsoo.ru/8S8FO42H1L2

https://m.edsoo.ru/2QC075VDL

19

B3anmoperictue ten. Tperuit
3akoH HproToHa

https://m.edsoo.ru/NAD4VZADH

20

21

[IpuHIUIT CyIIeprIo3uUuU CUJL.
Pemenue 3agaq Ha
MPUMEHEHNE 3aKOHOB
HrroTrona

3akoH BCCMUPHOI'O TATOTCHUA.

OKBUBaJICHTHOCTD

https://m.edsoo.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB



https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB

I'PaBUTALMOHHOW U HHEPTHOMU
MaccChbl

22

23

24

Cuna Ts5KeCTH M YCKOpEHHE
CBOOOHOTO TaICHUS

JIBrokeHre HeOECHBIX Te M UX
HCKYCCTBEHHBIX CITyTHHKOB.
[TepBas kocMHuUecKas
CKOpOCTh. 3akoHbI Kemepa

Cuna ynpyrocrtu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/36LBC47ZQ)J

https://m.edsoo.ru/F756 CAPFB

https://m.edsoo.ru/RV3SSWO081

25

Cuna tpenus. [lpupona u
BUJIBI CHJI TpeHHUS. JBrKeHne
B )KUJKOCTH U ra3e ¢ y4€ToM
CHJIBI COTIPOTHBIICHHS CPEJIBI

https://m.edsoo.ru/UP3KXCTQU

26

27

28

Jasnenue. I'mapocrarnueckoe
nasnenue. Cuna Apxumena

AGCOTIOTHO TBEPAOE TETO.
[TocrynarensHoe U
BpalareabHOe IBUKCHHE
TBEPAOTO Tella

MOMEHT CHUJIBI OTHOCUTEIBHO
OCH BpalllCHUs. IIneyo cumnsl

https://m.edsoo.ru/SWDUEVCO2

https://m.edsoo.ru/UVIUYVE7Y

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, NPUIOKEHHBIX
K TBepaoMy Teiy. Llentp
TSOKECTH TeJa. Y CIIOBUS
paBHOBECHSI TBEPJIOTO Tea.
Bunst paBHOBecus

https://m.edsoo.ru/VFOEBARK78

30

Pemrenue 3agau

https://m.edsoo.ru/Q3QEPZXMR



https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR

31

KonrponsHas pabora o Teme
"Jlunamuka. CTaTuka
TBEpAoOro Tena"

https://m.edsoo.ru/4IHS90LZD

32

NmMnynec MmaTepuaibHON
TOYKH, CUCTEMBI
MarepHalbHbIX TOYEK. LleHTp
Macc CUCTEMbI MaTEpPUAIbHBIX
To4ek. TeopeMa o IBH>KEHUHU
LIEHTpa Macc

https://m.edsoo.ru/3PBMZ3HII

33

I/IMHy.TIBC CHJIBI U U3MCHCHUC
UMITyJIbca TeJla. 3aKOH
COXpaHEHHS UMITYJIbCA.
PeakTuBHOE BMXKEHUE

https://m.edsoo.ru/INJW8O116

34

MoOMEHT uMItybca
MAaTepHaIbHON TOUKH.
[Ipencrasnenue 0 COXpaHEHUH
MOMEHTA UMITYJIbCA B
LEHTPaIbHBIX MOJISIX

https://m.edsoo.ru/CHS9DBR4I

35

36

37

38

Pemenue 3agau

Pabota cuiibl Ha MaJloM U Ha
KOHEYHOM IIEPEMELICHHH.
I'pacdnueckoe npencraBieHne
paboThl cuitbl. MOIIHOCTH
CHJIBI

Kunernueckas sHeprus.
Teopema 06 u3mMeHeHUH
KMHETUYECKON SHEPIUHU
MaTepHaIbHON TOUKH

IloTenumanbHEIE U

https://m.edsoo.ru/224025Z6M

https://m.edsoo.ru/B7N1YBPIN

https://m.edsoo.ru/N5SQCCI1EIM

https://m.edsoo.ru/BHTO9W4CQ



https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ

HCIIOTCHUHMAJIbHBIC CHUJIBI.
HOTGHL[I/IaJ'IBHaH OHEPIUs-.
BTOpaH KOCMHYCCKaA
CKOPOCTb

39

40

41

Tperbs kocMuyecKas
ckopocTh. CBsI3b pabOTHI
HENOTECHLNAIbHBIX CHII C
U3MEHEHUEM MEXaHUYECKOU
9HEPrUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUS MEXaHUUYECKON
SHEPrUu

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE
bepuynnu nist uneanbHoR
JKHIKOCTH

KonTponbhas padota no teme
"3aKOHBI COXpPAHEHUS B
MeXaHHKe"

https://m.edsoo.ru/66P2WGWS4

https://m.edso0o.ru/OIC610G5F

https://m.edsoo.ru/SO90PC322

42

Passutne npeacrasnenuii o
npupoe TernoTel. OCHOBHbBIE
nonoxxenus MKT. Tuddysusi.
bpoyHoBCKoO€E BUKEHUE

https://m.edsoo.ru/0ZTXY71SW

43

CrpoeHnue ra3000pa3HbIX,
KHUJKUX U TBEPJIBIX Tell.
XapakTtep JBUKEHUS U
B3aHMMOJIECHUCTBHS YaCTHI]
BElIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazMepbl MOJIEKYJT
(atomoB). KonmaecTBo

https://m.edsoo.ru/SFCL7ZUUO



https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO

BenlecTna. IlocTosannas
ABorazipo

Temneparypa. Temiosoe

45 https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [lkana Llenscus

46 Pemrenue 3amau https://m.edsoo.ru/EGRV58D9F
WneanpHpiii ra3. I'a3oBbie

47 https://m.edsoo.ru/01M0XOV4B
3aKOHBI
YpaBHenue Menpeneena-

48 o https://m.edsoo.ru/7RAZ800OM4
Kianeiipona. Penienue 3anau
AGcomtoTHas Temneparypa.

49 https://m.edsoo.ru/27RGL3V1G
3akoH /lanbToHa
H3onporieccel B nieanbHOM

50 rase ¢ IMOCTOSIHHBIM https://m.eds00.ru/UQ9SUVODW
KOJIMYECTBOM BEIIECTBA
I'paduueckoe npeacraBieHne

51 HA30IPOLIECCOB: U30TEPMA, https://m.edsoo.ru/W1HC88PJ4
n30x0pa, n3obapa

52 OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/E65TLSWXG

53 Pemrenne 3amau https://m.edsoo.ru/8U427HIYJ
CBs13b a0COTIOTHOM
TeMIIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI

54 CO CpeIHEN KMHETUYECKOMN https://m.edsoo.ru/N6ETZ0LDZ
SHEPTrHUeN MoCTynaTeIbHOTO
TEIJIOBOI'O IBMXKCHUS €€
YaCTHI]
O0006111EH1E U

55 B https://m.edsoo. s w/EDM5ZTZCY

cUCTEMaTH3aInsI 3HaHUH 110



https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY

Teme "OcuoBsl MKT"

56

57

KonTponbHas padoTa 1mo Teme
"OcnoBsl MKT"

TepMmoauHamuyeckas

cucTeMa. 3aJjaHlue BHEITHUX

ycnoBuit aiia T/l cuctemsl.

Buemnue v BHyTpeHHUE

napametpsl. [lapamerpsr T/ 1
CUCTEMBI KaK CpeHue

3HAYCHUS BEIIHYMH,

OIMCBIBAIOIIMX €€ Ha
MHUKPOCKOITIMYECKOM YPOBHE

https://m.edsoo.ru/LTSZA1JQ7

https://m.edsoo.ru/4L636L.XVZ

58

Hynesoe Hauano

TEPMOIANHAMUKHU.

Camornpoun3BoJibHas 1
penakcauus T/l cucteMsl k
TEIIOBOMY PaBHOBECHIO

https://m.edsoo.ru/LYMWVLIRP

59

60

61

62

Monens uaeanbHOro raza B
TEPMOJIMHAMUKE. Y CIIOBUSA 1
IIPUMEHUMOCTH 3TOW MOJEIIH

YpaBHenue Menzeneena-
Kitaneiipona u BeIpakeHue 1
JUIsl BHYTPEHHEN SHEPTUU

Beipaxenue nii BHyTpeHHEN

SHEPTUU OJHOATOMHOIO

UJIeaIbHOTO Ta3a. 1
KBasucrarnueckue u

HECTAaTUYECKHE MPOLECCHI

OneMeHTapHas paboTa B 1

https://m.edsoo.ru/FOQVOQKQS8

https://m.edsoo.ru/TZJUGWSMZ

https://m.edsoo.ru/L1XUZIJSC7

https://m.edsoo.ru/YHE1589A1



https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1

TepMoauHAMUKe. Berancienue
paboThl 1o rpaduKy mporecca
Ha pV-nuarpamMmme

63

Temnonepenaua kak croco6
U3MEHEHUs BHYTPEHHEN
snepruu T/] cucremsl 63
COBEpLIEHUSI PabOThI

https://m.edsoo.ru/BDNSGEKP7

64

65

Konpekmus,
TETUIONPOBOIHOCTb,
W3JIy4YCHHE

KommyecTBO TEIIIOTHI.
TermnoéMKocTh Tea.

VY nenvbHas U MOJIIpHAs
TEMI0EMKOCTH BELIECTBA.

VY enpHas TeniaoTa CropaHus
TOILJINBA

https://m.edsoo.ru/QM4TI9ETS&

https://m.edsoo.ru/RQASBF9Q5

66

67

68

PacuéT xonmmyecTBa TEIUIOTHI
MIpY TeIUIoNepeaaye

[TonsaTtre 00 aquabaTHOM
npouecce. [lepBblil 3aKk0H
TePMOIUHAMUKU

KonmuecTBo TENIOTHI U
paboTa Kak Mepbl U3MEHEHUs
BHYTpeHHEN dHepruu T/
CUCTEMBI

https://m.edsoo.ru/B4NQ2B026

https://m.edso0o0.ru/SQOXBMXFYN

https://m.edsoo.ru/59W3F1X49

69

Bropoii 3akoH
TEPMOJUHAMUKHA IJIA
PaBHOBECHBIX U
HEPABHOBECHBIX IPOLECCOB.

https://m.edsoo.ru/3BEBSKQ8G



https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G

HeoGpaTtumocTs NpupoIHBIX
HPOLIECCOB

70

71

[TpunHIMIIBI AEACTBUS
TermnoBbiX MamuH. KITJ]

MakcumanbHOE 3HaYCHUE
KIII. Huxn Kapuo

https://m.edsoo.ru/Z25PJPKKU

https://m.edsoo.ru/QATFSEOKO

72

Pemenue 3agau

https://m.eds00.ru/0QIVD6XJT

73

DKOJIOTHYECKHE acIEeKThI
HCIIOJBb30BaHUs TCIIJIOBBIX
nsurareneil. TemioBoe
3arpsiI3HEHUE OKPYXKaroIEen
Cpelbl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

Pemenue 3agau

O06o061IeHuE U
cHCTEMAaTU3alMs 3HaHUH I10
teMe "TepmoarHaMuKa.
TennoBrie MaIUHL"

https://m.edsoo.ru/UYVVITE78

https://m.edsoo.ru/AGUQLWI1EB

76

KonTponbhas pabota no teme

"TepmoauHamuka. TernnoBbie
MaluHb!"

https://m.edsoo.ru/X4AG7PJVI]

77

[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenue u
KHTIeHHe. Y IenbHas TeIIoTa
napooOpazoBaHUs

https://m.edsoo.ru/W4505S1GQ

78

Hacruimennsie n
HEHACBIIICHHBIE TaphI.
KauecTBeHHAas 3aBUCUMOCTD
MIOTHOCTH W JTaBIICHUS

https://m.edsoo.ru/8I0XNZKD1



https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

79

80

HACBIIIEHHOTO 1apa OT
TEeMIIepaTypbl, UX
HE3aBHCUMOCTh OT 00BbEMa
HACBILIIEHHOTO Mapa.
3aBUCHUMOCTh TEMIIEpaTyphbl
KHUIICHUS OT JIaBJICHHUS B
KHUJIKOCTH

BnaxxHocTs BO3yXa.
AOcoiroTHAs U
OTHOCHUTENbHAS BIAXKHOCTD

Pemenue 3agau

https://m.edsoo.ru/QRONGWOZ8

https://m.edsoo.ru/PKAPBXZGT

81

TsEpnoe Teno.
Kpucramnmueckue u
amMop(QHbIe Tena.
AHM30TpONUS CBOWCTB
KPHUCTAJLJIOB

https://m.edsoo.ru/YCMZ29JGZ

82

83

84

85

IInaBnenue u
KpUCTaJUIM3alus. Y aenbHas
TEIUIOTA IUIABIICHHUS.
CyO6numarus

Hedopmaruu TBEpIOTO TENA.

Pactsokenne u cxxarue. Casur.

Monyns HOnra. Ilpenen
yopyrux aedopmaruii
TenoBoe pacimpenue
YKUAJIKOCTEN U TBEPIBIX TEIL.
AHTapMOHH3M TEIJIOBBIX
KoJIcOaHMI YacTHI] BEIECTBA

[Ipeobpa3oBanue YHEPTUU B

https://m.edsoo.ru/WYHIC81KN

https://m.edsoo.ru/961UIDFRU

https://m.edsoo.ru/1RI740Q0N

https://m.edsoo.ru/UUJQYTXYF



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF

(ha3oBBIX Mepexoaax

86

87

VYpaBHEHHE TEILIOBOTO
Oaymanca

Pemrenue 3anau

https://m.edsoo.ru/SCVIKKTMW

https://m.edsoo.ru/2L7HENBQ2

88

IToBepXHOCTHOE HaATSKEHUE.
Kanwuisaspueie sABieHus.
JlaBneHue nox HCKPUBJIICHHOU
MTOBEPXHOCTBIO KUIKOCTH.
®opmyia Jlamtaca

https://m.edsoo.ru/Z9FYJNI4U

89

O06o061IeHNE U
CHCTeMaTH3anus 3HaHUH 110
TeMme "ArperaTHble COCTOSTHUS
BemecTa. ®azoBrie
nepexomnl"

https://m.eds0o.ru/V3TS29GT9

90

KonTponbhas padbota no teme
"ArperaTHble COCTOSIHUS
BenrecTBa. ©a3oBEIE
nepexonl"

https://m.edsoo.ru/BTE57DDIP

91

DnekTpu3anus Ten u eé
MPOSABIICHUS. DNEKTPUUECKUI
3apsa. JBa Buna
ANEKTPUUYECKUX 3aPSJIOB.
[TpoBOAHMKY, TUINEKTPUKU U
MOy IPOBOIHUKH

https://m.edsoo.ru/ESVIQRBVX

92

DneMeHTapHBbIH
JNEKTPUUECKUN 3aps]l. 3aKOH
COXPaHEHHUS HIEKTPUUECKOTO
3apsiia

https://m.eds00.ru/QJTV6HK70Q



https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q

93

B3aumopeiicTue 3apsioB.
Toueunblie 3apsiabl. 3aKOH
Kynona

https://m.edsoo.ru/HM8AKQY47

94

95

96

97

98

99

Pemenue 3agau

DnekTpuyeckoe noje. Ero
JEUCTBUE HA NEKTPUUECKUE
3apsibl

Hanpsioxénnoctb
3IEKTPUUYECKOTO MOJIS.
[TpoOHeIii 3apsa. JInaum
HaANPsHKEHHOCTH
3IEKTPUUYECKOTO MOJIS.
OAHOPOJHOE ANEKTPUUYECKOE
noiie

IToTeHuManbHOCTH
3JIEKTPOCTATUYECKOTO MOJIA.
Pa3nocThs moTeHIMAIOB U
HaIpsKEHUe

[ToreHumanpHas 3Heprus
3apsa B AJIEKTPOCTATUYECKOM
noze. Ilorennuan
3JIEKTPOCTATHYECKOTO MOJIS
CBs13b HANPSHKEHHOCTH TOJIS U

Pa3HOCTU MOTCHIUAJIOB JAJIsA
QJICKTPOCTATUYCCKOT'O MOJIA

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

https://m.edsoo.ru/9KBCOFP9X

https://m.edsoo.ru/QJ4HEF4TR

https://m.edsoo.ru/YODNX8N9Z

https://m.edso0.ru/3WNQFLP9Y

100

[IpuHIun cynepno3unumn
BJIEKTPUYECKUX MONEH

https://m.edsoo.ru/WS1GYR4I3

101

Pemenue 3agau

https://m.eds00.ru/2630Y5063



https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63

102

[Tone Toueunoro 3apsana. [oae
PaBHOMEPHO 3apsKEHHOU

chepsl

https://m.edsoo.ru/BGX3JCTAQ

103

ITone paBHOMEpHO
3apsKEHHOT0 TI0 00BEMY
wapa. [losne paBHomMepHO
3apsOKEHHON OECKOHEYHOM
IJI0CKOCTH

https://m.edsoo.ru/L4L5W448T

104

[IpoBoaHUKY B
ANEKTPOCTATUYECKOM I10JIE.
YcnoBue paBHOBECHS 3apsAI0B

https://m.edsoo.ru/6GVP71B38

105

106

107

108

Jn351eKTpuKku u
MOJYIIPOBOJIHUKH B
3JEKTPOCTATUYECKOM I10J1€

Konpaencarop.
DNEeKTPOEMKOCTh
KOHJIEHCATOopA.
DNeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCaTopa

[TapannensHOE COeTUHEHNE
KOH/JIEHCAaTOPOB
IlocnenoBaTenbpHOE
COEIMHEHHNE KOHAEHCAaTOPOB

https://m.edsoo.ru/3G6DWKG21

https://m.edsoo.ru/GHLGD&83X7

https://m.edsoo.ru/60WN2ZDHS

https://m.edsoo.ru/OZ9EPI4LY

109

110

DHeprus 3apsKEHHOTO
KOHJIEHCaTopa

Pemenue 3agau

https://m.edsoo.ru/SW376XS21

https://m.edsoo.ru/NLHAFISYY

111

JIBrkeHue 3apsyKeHHON
YaCTHUIbl B OJHOPOJHOM

https://m.eds00.ru/9PGVSYIWG



https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG

SJICKTPHUYCCKOM I10JIC

112

113

Pemrenue 3amau

O60061eHue u
cUCTeMaTH3alusl 3HAaHU 10
Teme "DnekTpudeckoe mnoie"”

https://m.edsoo.ru/UXI1TUSMXW

https://m.edsoo.ru/QCIRPYCGA

114

KonrponsHas pabora o Teme
"DnexTpuueckoe moie"

https://m.edsoo.ru/WRQGZBRF7

115

116

117

Cuia Toka. IlocTOSTHHBIN TOK.
VYcoBus CyliecTBOBAHUS
MTOCTOSTHHOTO JIEKTPUYECKOTO
TOKa

HcTtounuku Toka.
Hanpsixenue u 3/1C

3axon OMa 11 ydacTKa LEeMu.

DnekTpruyeckoe
CONPOTHUBIICHUE

https://m.edsoo.ru/LSLE4KUV5

https://m.edsoo.ru/RUFC4YTDO

https://m.edso00.ru/64VZXZ2GP

118

3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOTO TIPOBOTHHUKA OT
€ro JUTMHBI U TUTOIIA/IN
MOTIEPEYHOT0 CEYCHUS

https://m.edsoo.ru/KE2FEN35X

119

120

121

VY nenbHOE CONPOTHUBIICHHE
BemiecTBa. Pemenue 3amau

ITocnenosarensHoOE,
NapajuIeIbHOE, CMEIIAHHOE
COEIMHEHHE MPOBOJHUKOB
Pacuér pa3BeTBIEHHBIX
JJIEKTPUYECKUX LENEH.
[TpaBuna Kupxroga

https://m.edsoo.ru/Y4ZTZRZAI

https://m.edsoo.ru/VE37ERCK6

https://m.edsoo.ru/OQH1PIPRF



https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF

122

Pemenue 3agau

https://m.edsoo.ru/LXRB618PO

Pa6GoTa SJICKTPHUYECKOI'O TOKA.

123 https://m.eds00.ru/PLTTBZGPC
3akon Jxoyns —Jlenma

124 Pemrenue 3anau https://m.edsoo.ru/R6JHOGRY 6
MOIHOCTB 3JIEKTPUUECKOTO

125 ToKa. TennoBas MOIIHOCTb, https://m.edsoo.ru/CONEPSITH
BBIJIEJIsIEMasi HA PE3UCTOpE

126 Pemrenue 3amau https://m.eds00.ru/90KODG7HY
O/1C u BHyTpEHHEE

127 CONPOTHUBJICHUE UCTOUYHHKA https://m.edsoo.ru/MGCEWIVUL
TOKa
3akon OMa 11 MOJTHOM

128 (3aMKHYTOM) AJIEKTPUUECKOM https://m.edsoo.ru/XQP3RIDK4
Lemnu

129 Pemenue 3agau https://m.edsoo.ru/XDAVLS3JL

130 MomiHoCcTh HCTOYHHUKA TOKA https://m.edsoo.ru/OWH2Q5JOS

131 Kopotkoe 3ambikanne https://m.edsoo.ru/9WFHKYNVF

132 Konnencarop B nenu
MIOCTOSIHHOTO TOKa

133 Pemrenne 3amau https://m.edsoo.ru/52KZZJPDT
Pemrenue 3agau o reme

134 "I[ToCcTOSTHHBIN 3JIEKTPUUYECKUMA https://m.edsoo0.ru/5175121DC
TOK"
Pemrenue 3agau o reme

135 "[IoCTOSIHHBIN JIEKTPUUECKUI https://m.edsoo.ru/DX6SFSQSI
TOK"

136 Penterzie azatt 1o TeMe https://m.edsoo.ri/K835SESINT

"[ToCTOSIHHBIN 7EKTpUYECKUI



https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
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https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT

TOK

137

138

139

140

141

O06001enue u
CHCTEMAaTH3aInsI 3HaHUH 110
TeMe "lIlocTosSHHBII
ANEKTpUYECKUH TOK"

KonTponbhas pabota no teme
"TIoCTOSIHHBIN AIEKTPUUECKUI

TOK

DnekTpuyeckas
MIPOBOIUMOCTD PA3INIHBIX
BEIIECTB. DJICKTPUUECKUN TOK
B MeTaJlJIaX.
CBepXITpOBOJIUMOCTh

DIEeKTPUUYECKHI TOK B
pacTBopax u pacriaBax
3JEKTPOJIUTOB. 3aKOHBI
®dapanes 11 SJIEKTPOIN3a

DNEeKTpUYECKUM TOK B rasax.
IIna3ma

https://m.edsoo.ru/WXUIIRUC5

https://m.edsoo.ru/7S4PGOQHP

https://m.edsoo.ru/DV219CC72

https://m.edsoo.ru/36L9OK0EE

https://m.edsoo.ru/MEDWMLCIJ6

142

DNEeKTPUUIECKHI TOK B
BakyyMe. BakyymHuslie
prOOpbI

https://m.edsoo.ru/HNIAJ5B73

143

144

DNeKTpUYecKuil TOK B
MOJTYTIPOBOTHUKAX
[TomynpoBoAHUKOBBIE
npubopsI

https://m.edsoo.ru/5S6KAVIECB

https://m.edsoo.ru/EKLROQTDAX

145

@u3nYeCKUil NPAKTUKYM 110
teMe "M3mepenne cuiibl ToKa

https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV

Y HATIPSDKEHUS B IICTIH
MIOCTOSIHHOTO TOKa IIpU
MTOMOIIY aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
puoopoB" win "3HAKOMCTBO
¢ mudpoBoit maboparopueii mo
¢uszuke. [Ipumepsl u3MepeHus
(bU3HYECKUX BEIIMYUH MPU
MTOMOIITN KOMITBFOTEPHBIX
aTYUKOB"

146

Pu3NYECKUl NPAKTUKYM 110
teme "M3yuenue
HEPABHOMEPHOI'O JBUKEHHUSI C
LEJIbI0 OIIPEETICHUS
MTHOBEHHOM cKopocTh"

https://m.edsoo.ru/CN3FHCY &3

147

148

@u3NYECKUl NPAKTUKYM 110
teMe "3mepeHne ycKopeHus
IIPY IPSIMOJINHEWHOM
PaBHOYCKOPEHHOM JIBHXKCHHH
110 HAKJIOHHOW MJIOCKOCTH"
nmu "HccnenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIBH>KEHHH"

Pu3NYECKUl IPAKTUKYM 10
teMe "M3mepenne ycKopeHus
CBOOOHOTO MaieHus" WIn
"N3yueHue NBUKEHUS TeNa,
OpOILIEHHOTO0 TOPU30HTAIBHO"

https://m.edsoo.ru/70Y40Y 610

https://m.edsoo.ru/87JADYSZ2



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2

149

150

151

Pu3nYECKUl IPAKTUKYM 110
teme "M3yueHnue nBUKEHUS
TeJa 10 OKPY>KHOCTH C
MTOCTOSIHHOM 110 MOJYJTIO
CKOpOCTBIO" W1
"UccnenoBanue 3aBUCUMOCTH
neproja oopaIieHus
KOHMYECKOT0 MasiTHUKA OT €Tro
napamerpos”

Ou3nyecKuii MpakTUKyM 10
teme "H3mepenue
PaBHOJACUCTBYIOLIEH CUJIBI IPU
JBUKCHHUH OpycCKa Io
HaKJIOHHOM TUIOCKOCTU'" WK
"IIpoBepka rurnoTe3sl O
HE3aBHCHUMOCTH BPEMEHU
JBUKEHHs OpycKa 1Mo
HAaKJIOHHOM TUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €0
Macchr"

Pu3nYecKuil NPaKTUKYM 110
teme "HccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH,
BO3HHUKAIOIINX B MPYKUHE U
PE3MHOBOM 00pasIle, OT UX
nedopmaruu” wim "M3ydenune
JBIKEHUSI CHCTEMBI Te,
CBSI3aHHBIX HUTHIO,
MEPEKUHYTOM Yepe3 JErKUi

https://m.edsoo.ru/DY 1D4C16J]

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C40QD



https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD

0J10K"

152

153

®uU3NYECKUN TPAKTUKYM I10
teme "M3mepenue

KO3 uIHeHTa TpeHus 1o
BEJIMYMHE yTIOBOTO
Kod(duIreHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHUs OpycKa 1o
HAKJIOHHOM TJIOCKOCTHU C
nepeMeHHbBIM K03 DHUITECHTOM
Tpenus" wim "H3yuenue
JBIDKEHUS TPy3a Ha BaIy C
TpeHuem"

Pu3NUECKUil NPAKTUKYM 110
teme "HccnenoBanue ycaoBui
paBHOBECHS TBEPAOTO TEIA,
HMMEIOIIETO OCh BpaleHus"
win "KoHcTpyupoBaHue
KPOHUITEHOB U pacy€T CUII
ynpyroctu" win "M3yuenune
YCTOMYMBOCTH TBEPAOIO TeNa,
HMMEIOIIETro MIonaab Onops"

https://m.edsoo.ru/78PFNYOAZ

https://m.edsoo0.ru/MIOQT27R6

154

@U3NYECKUI IPAKTUKYM T10
teMe "M3mepenHne ummnyisca
Teja 10 TOPMO3HOMY ITyTH"
niu "M3MepeHue cuibl TATH,
CKOPOCTH MOJEIN
AJIEKTPOMOOMIIS U MOIIIHOCTH
cuibl Taru'" wim "CpaBHEHHE

https://m.edsoo.ru/FZ0CNRGTA



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA

155

156

M3MEHEHHUS UMITYJIbCa TEJa C
HWMITYJIbCOM CHJIBI" WJTH
"MccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMOJEUCTBUN" WU
"N3mepenune KHHETUUECKON
SHEPTUU TeJla 10 TOPMO3HOMY
myta"

Ou3nYecKuil MpakTUKyM 1O
teme "M3yuenue
M30TEPMHUUYECKOTO MpoIecca
(peKOMEeH1I0BaHO
HCIOJIb30BaHUE UG POBOI
nabopaTtopun)" Wi
"N3ydeHne u30XOpHOTro
npouecca" unu "M3ydenue
n300apHOro npoecca’ uiu
"[IpoBepka ypaBHEHUs
COCTOSIHUS"

Pu3nYecKuil NPaKTUKYM 110
teMe "M3mepenue yaenbHon
TETUIOEMKOCTU" WIIH
"UccnenoBanue npoiecca
OCTBIBaHMS BeUIECTBA" WIN
"HUccnenoBanne agnadaTHOTo
npouecca" unu "N3yuenune
B3aUMOCBSI3U YHEPTUHU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U

https://m.edsoo.ru/T66K4CKZG

https://m.edsoo.ru/PPBTSO0U4D



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D

TeMIIepaTypbl KUTICHUS
JKuakocren"”

157

@uU3NYECKU IPAKTUKYM 110
teme "U3yuenue
3aKOHOMEPHOCTEH UCIIapEHUS
xuakoctei" win "M3mepenue
YAEJIBbHOW TEIJIOTHI IIJIaBICHUS
npaa" unu "M3yueHue CBOMCTB
HACBIIICHHBIX TapOB" MU
"U3mepenue abCoTOTHON
BJIQYKHOCTH BO3/lyXa U OIICHKA
Macchl IapOB B TOMELEHUN".
N3mepenue kodpdummenrta
MMOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/0ZASPMDO07

158

159

OU3nYeCKUil MPAKTUKYM 10
teme "HaOmonenue
MIpEBpALICHHS SHEPTUU
3apsHKEHHOT0 KOHEHCATopa B
SHEPTHUI0 U3TYUYEHUS
ceeroguona” uimm "N3yyenue
IIPOTEKAHUS TOKA B LIETIH,
coJieprkaliei KonaeHcarop”
nnu "Pacnipenenenune
Pa3HOCTH NTOTEHIIUAJIOB
(HampsiKeHHs ) IpU
M0CJIEI0BATEIEHOM
COEIMHEHUH KOH/IEHCATOPOB"

Pu3nYeCcKuil NPAKTUKYM I10
teme "UccnenoBanue

https://m.edsoo.ru/SBPTN1YZU

https://m.edsoo.ru/UAIS3VVKE



https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE

160

CMCIIAHHOTO COCIUHCHUS
pesucropoB" win "M3Mepenue
YICIBHOTO COMPOTHUBIICHHS
MPOBOJHUKOB'" MIIH
"UccaenoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HANPSHKCHUS
JUTS JJaMIIbl HaKaJauBaHus"

®uU3NYECKU TPAKTUKYM I10
Teme "HabGnronenue
3JIEKTpOan3a" Uin
"Usmepenue 3apsiaa
OJIHOBAJICHTHOTO MOHA" WJTH
"UccnenoBanue 3aBUCUMOCTH 1
COTPOTHUBIICHUS
TEPMOPE3UCTOpa OT
temnepatypsl” wiun "CHsrue
BOJIbT-aMIIEPHOU
XapaKTEPUCTUKU auoaa”

https://m.edsoo.ru/72JJ3YC6L

161

PesepBubIil ypok. O60011eHEe
¥ CHUCTEMAaTHU3alMs 3HAHUN 110 1
Teme "Kunematuka"

https://m.edsoo.ru/LQO93MS5SQ

162

PesepBubIil ypok. O6001eHEe
Y CUCTEMAaTH3alHs 3HAHUH 110 1
teme "JluHamuka"

https://m.edsoo.ru/S7CS1UFMI

163

164

PesepBHrlit ypok. O6001IeHNE
U cucreMarni3anusi 3HaHHUH 110
teme "CraTuka TBEpAOro
Tena"

PesepBHrIil ypok. O6o01IeHIEe 1

https://m.edsoo.ru/XVUMKRX6N

https://m.edsoo.ru/C37WXULT?2



https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2

Y CUCTEeMaTu3alus 3HaHUH 1o
Teme "3aKOHbI COXPAaHEHUS B
MexaHuke"

165

PesepBHeIil ypok. O600IcHIE
Y CUCTEMAaTH3aIHsI 3HAHUH T10
Teme "OCHOBBI
MOJICKYJIIPHOKUHETUIECKOM
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHeIil ypok. O600ICHHE
Y CHCTEeMaTu3aIus 3HaHUH 1o
teMe "TepmoauHamMuKa.
TennoBbie MalIUHBI"

https://m.edsoo.ru/IZZC67VF1

167

PesepBHEIil ypok. O600ICHHE
Y CUCTEMAaTH3aIHsI 3HAHUH 110
TeMme "ArperaTHble COCTOSHUS
BemiecTBa. Pa3oBbie
nepexonnr”

https://m.edsoo.ru/1YSH3LOLN

168

169

170

PesepBubIil ypok. O6001eHe
U cucreMarni3anus 3HAHHUH 110
Teme "DnekTpuueckoe mose"

PesepBHrlil ypok. O6001IeH1e
Y CUCTEMAaTH3aIHsI 3HAHUH 110
teme "IlocTossHHBIH
ANEKTpUYECKUi TOK"

PesepBHrIil ypok. O6001IeHNE
U cUCTeMaTU3alus 3HaHUH 1o
teMe "ToKHU B pa3IuyHBIX
cpenax"

https://m.edsoo.ru/URWBS5SCULE

https://m.edsoo.ru/4ANCOULLOV

https://m.edsoo.ru/WZ02PRIG1



https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170

16



11 KJIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

BzaumoaeiicTBrHE MOCTOSIHHBIX
MarHuTOB U IIPOBOTHUKOB C

1 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MarHuTHoe 1ojJie.
['mnore3a Amnepa
BekTop MarHuTHOM MHAYKIUU.
IIpuHIIMI CYyIEPIIO3UITUHN

2 UL yrep . t 1 https://m.edsoo.ru/0OYNNE57SO
MAarHMTHBIX Mojied. JInaun
MarHuTHON MHIYKIIUU
MarauTHO€ 10Jie MPOBOJIHUKA C

3 1 https://m.edsoo.ru/F10ASACBX
ToKOM. OmbIT DpcTena
Cuna Amiiepa, e€ HalmpaBICHUE U

4 P P 1 https://m.edsoo.ru/1JEDF5SHEN
MOZYJIb

5 Pemenue 3agau 1 https://m.edsoo.ru/R8OPKEZP4
[IpumeneHue 3akoHa Amriepa.

6 DNeKTpOU3MEpPUTETLHBIE 1 https://m.edsoo.ru/SA2ACKSRB
npubopsI
Cuna JlopeHna, e€ HanpaBiieHHE
U MOJyJIb. JIBHKEHHE

7 Y {[ 1 https://m.edsoo.ru/6MB8YZ8TN
3apsyKEHHON YacTHIIbI B
OJIHOPOJIHOM MarHUTHOM I10J1€
Pemrenue 3agau 1 https://m.edsoo.ru/FWURORSOE
Pa6ora cunel Jlopenia 1 https://m.edsoo.ru/MTHD23745

10 Pemrenue 3agau 1 https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

11

MarauTtHoe 1oJie B BEIIECTBE.
deppoMarHeTuku, napa- u
IUaMarHeTUKU

https://m.edsoo.ru/W7HGQBK70

OCHOBHBIE CBOWCTBA

12 ¢beppomarneTrkos. [Ipumenenue https://m.edso00.ru/960J4E47D
(beppoMarHeTuKoB
Pewrenue 3amau o reme

13 8 " https://m.eds00.ru/Q8JGTYNHT
"MaruutHoe 1noJjie
P

14 " CLICHHC 321 n()"TeMe https://m.edsoo.ru/MPCUALFIM

MaruauTHoe noJie

SIBneHue IEKTPOMAarHUTHON

15 naaykuuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAU8§9
MarHuTHON UHAYKIUU

16 O C unnykumu https://m.edsoo.ru/8TLELGTJZ

17 3AKOH HICKTPOMAHHTHOI https://m.edsoo.ru/7JEOPOGAR3
nHaykuuu dapazaes
Buxpesoe aie €CKOE€ I0JIE.

18 Hxpes JICKTpHHECKOe ol https://m.edsoo.ru/IONVHOINK
Toxu dyko
S/1C nHAYKIMH B JBUKYLIUXCA

19 https://m.edsoo.ru/X00I3RAA1
MIPOBOTHUKAX

20 Pemntenue 3agau https://m.edsoo.ru/ZZTUBO2GQ

21 ITpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTh. KaTyika

22 WHAYKTUBHOCTH B LENH https://m.edsoo.ru/37WBAJCTF
MIOCTOSIHHOTO TOKa
Asnenune camonnaykimu. IJC

23 ahe A https://m.edsoo.ru/99CECGMBH
CaMOMHAYKIUU

24 DHeprusi MarHUTHOTO TIOJIS https://m.edsoo0.ru/PS4XRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTylIK1 C TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

25

26

Pemenne 3amaq

O0001IeHe B CUCTEMATH3aIs
3HAHWH 10 TEME
"DnexrpoauHamMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/WZCM1SBLO

27

KonrponsHas pabora o Teme
"OnexrpoauHamMuka"

https://m.edsoo.ru/N9QLKI45Y

28

29

30

31

KoneOarensHas cucrema.
CBo0OoHbIE KOJIEOaHu .
I"apmonmueckue KoneOaHus

Kunemaruueckoe u
NUHAMUAYECKOE OIUCAHUE
KOJIe0aTENbHBIX ABMKEHUN

DHEPreTUYECKOe OIUCAHME.
BrIBOI TMHAMHYECKOTO
OTHMCAaHUS TAPMOHHYECKHUX
KoebaHuii U3 ux
JHEPTEeTHIECKOTO U
KMHEMAaTHYECKOTO OITMCAHUS

Ammuintyna u ¢aza konedaHuit

https://m.edsoo.ru/R7TD8WGSTQ

https://m.edsoo.ru/G1UGM9AS5P

https://m.edsoo.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon u yacTora KoJieOaHUH.
[Tepuoa ManbIx cBOOOIHBIX
KoJeOaHuil MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBoOOTHBIX
KoJe0aHui TPy KHHHOTO
MasiTHUKa

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaromue KojieOaHusl.

https://m.edsoo.ru/TGTITWAUOQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BrinyxneHHbie KoeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenue 3amau

https://m.edsoo.ru/BW1KOUGVP
https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
My3bIKaJIbHBIX HHCTpYMEHTax"

https://m.edsoo.ru/DAYGBRUYJ

37

38

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUH 110 TeMe "MexaHndecKkue
KoJieOanusa"

DNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebartenbHblit KOHTYD

https://m.edsoo.ru/SV/MHCH]10

https://m.edsoo.ru/H5SB2W8APN

39

®opmyna Tomcona. Cs3b
aMIUIATYAbI 3apaaa
KOHJICHCATOpa C aMILUTUTYI0U
CHJIBI TOKA B KOJIeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQS5

40

3aKOH COXpaHEHUs SHEPTUHU B
AaeaIbHOM KOJIe0aTeEIbHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WQN

41

3aTyxaromue dJIeKTPOMarHuTHbIC
KoseOaHus. BeiHyX1eHHbIE
3J'ICKTpOMaFHI/ITHI>IC KOJ'IC6aHI/I$I

https://m.edsoo.ru/4VHII3 UMW

42

43

IIepemeHnHsbIl TOK. Pesucrop u
KOH/JIEHCATODp B LI
IIEPEMEHHOT0 TOKa

KaTymKa HHAYKTHBHOCTHU B LICIIN
NEPEMCHHOT'O TOKa

https://m.eds00.ru/OG6JQHTOD

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3axoH OMa 11 AJIEKTpUYECKON

44 https://m.edsoo.ru/P1FZDISQV
LIETIH [TIEPEMEHHOT0 TOKa
MOImHOCTb IEPEMEHHOT0 TOKA.
45 iﬁﬁg:;giiilﬂTﬂoi:jBymmee https://m.edsoo.ru/6P4CXH152
HaIpsHKEHUS
46 Pe3onaHc B ayieKTpUUECKOi 1Ienu https://m.edsoo.ru/AYQWXESRA
47 Pemrenue 3amau https://m.edsoo.ru/0CVLSMIOS
WneanbHbIi TpanchopmaTop.
48 Hpom3sozctso, nepeniata . https://m.edsoo.ru/F142U7UQR
noTpeOIeHNE IEKTPUICCKOI
SHEPTUH
DKOJIOTMYECKUE PUCKHU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPTUH.
49 Kynberypa ucnons3oBanust https://m.edsoo.ru/UYDMIDXZW
3JIEKTPOSHEPTUHU B MOBCEIHEBHOMN
KUZHU
50 Pemenue 3anau https://m.edsoo.ru/IR54QM6F2
51 Pemrenne 3amau https://m.edsoo.ru/7UFPFF3KK
O06001IeHre U CUCTEMATU3AIIHS
52 3HaHUH 10 TeEME https://m.edsoo.ru/I6YYY79EQ
"DeKTpOMarHuTHbIE KoieOanus"
MexaHu4ecKre BOJIHBI.
53 XapakTepuCTUKA MEXAHUYECKUX https://m.edso0.ru/OP6YANBXC
BOJTH
54 CBoiicTBa MEXaHMYECKUX BOJH https://m.edsoo.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 WHudpa3Byk U yiabTpa3ByK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[ITymoBoe 3arpsi3HeHHE
OKpYKaroIlel Cpeibl

57

58

Pemenue 3agau

BHGKTPOMaFHI/ITHBIC BOJIHBI.
I/I3J'Iy‘ICHI/IC OJICKTPOMAariuTHBIX
BOJIH

https://m.edsoo.ru/SWQQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

59

OHeprus MeKTPOMarHUTHBIX
BOJH. CBONCTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V 5

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY

https://m.edsoo.ru/RZEBKEKVL

61

62

63

[TpuHIKIIBI PaTUOCBS3U U
TeaeBuacHM. Pangmonokanms.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpYKarollIeu cpeibl
KonTponbHas pabota mo Teme
"KosebaHus 1 BOJIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBeTa

https://m.edsoo.ru/7KCCHOBNS5

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KSRDTMZWV

64

Pemenue 3aga4 Ha npuMEHEHNE
3aKOHA NPSIMOJIMHEHHOTO
pacnpocTpaHEeHUs CBETa

https://m.edsoo.ru/3H2YL4R41

65

66

Ortpaxenue ceera. [lnockoe
3epkano. Cdeprueckoe 3epKaino
[Ipenomnenue cBera.
AOCOIIOTHBIN U OTHOCUTEIbHEIH
IOKa3arelb MPEJIOMIICHHUS.

https://m.edsoo.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

ITonHOoe BHyTpEeHHEE OTpaKEHUE.
[IpenenbHbIiA yroJ MoJIHOIO
BHYTPEHHET0 OTPaKEHUS

Pemenue 3a1a4 Ha npuMEHEHUE

67 3aKOHOB OTPAXEHUA U https://m.edsoo.ru/C4D3UDGG4
MPEJIOMJIEHHUSI CBETA
Xona nydeit B mpusme. Jucnepcus

68 cBeta. CIIOKHBIN cocTaB 0€1oro https://m.edsoo.ru/HYZWS631.2
ceera. LlBer
JInn3pl. @OKYyCHOE PACCTOSHUE U

69 https://m.edsoo.rt/SXWYEXTXM
ONTUYECKasl CUJja JIMH3BI
[Toctpoenue n3odpaxeHuii B

70 JINH3aX U UX CUCTEMAX. https://m.eds00.ru/6SRTDG4V7
VYBenuueHue JTMH3bI
Pemenue 3agau Ha noctpoeHune

71 M300paKEHUH, MTOTyIaeMBIX C https://m.edsoo.ru/YAGCQPWZX
MMOMOUIBIO JIMH3

72 I'ma3 kak onrnueckas cucrema https://m.edsoo.ru/OVMKII19EZ
Pemenne 3amau. IIpenenst

73 IIPUMEHUMOCTH T€OMETPUYECKOI https://m.edsoo.ru/OENIDYBRZ
ONTHUKHU
CKOopoCTh CBETA U METO/IBI €€

74 https://m.edsoo.ru/UCGBDSEVT
U3MEPECHUS

75 Hucnepcus ceera https://m.edsoo.ru/1VIJZOF05

76 HNutepdepennius ceeta https://m.edso0.ru/ZQB6756KE
KorepeHTHbI€ HCTOYHUKHU.

77 VYcioBusa HaOIOIEHUA https://m.edso0o0.ru/HOXX3P5SWN

MaKCUMYMOB 1 MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pemenue 3agau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenue natephepeHIun https://m.edsoo.ru/11ISQL6DM

80 Hudpakmus cBeta https://m.edsoo.ru/KPOD2N63D
JudpakiuonHas pemeTka.

81 YcnoBue HaOIOIEHUS TTIABHBIX https://m.edso00.ru/V7S3Y95TQ
MaKCUMyMOB

82 Pemrenue 3amau https://m.edsoo.ru/LI6LZ3AWE
[TonepedyHOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.rt/TWKJKW3NH
[Tonspusanusa ceera

84 Pemntenue 3agau https://m.edsoo.ru/766EAF7DL

85 CBeTOBbIE ABIICHUS B IPUPOLE https://m.edsoo.ru/VIWIIR3ES
O06o0meHne 1 cucTeMaTU3aIUs

86 Hvl " " B https://m.edsoo.rw/ZQ1JZ7TMYC
3HaHu# no teme "OnTuka
KonTponbhas pabota no teme

87 https://m.edsoo.rt/ WMVMI1ARQU
«OnTuka»
['panu1Ibl MPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.

&8 https://m.edsoo.ru/GT085PL4Q
3aKOHBI JIEKTPOAMHAMUKH U
MPUHIUIT OTHOCUTEIBHOCTH
[TocTynatel cienuanbHOU TEOPUU

&9 https://m.edsoo.ru/SS5VLSW7WK
OTHOCUTEITLHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeobpazoBanus
Jlopenna. Ycnosue

90 pert https://m.edsoo.ru/7ZFTXIX84
NpUIMHHOCTH. OTHOCUTENHHOCTH
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHUE JJTUHBI

91 DHeprusi ¥ UMITYJIbC https://m.edsoo.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

pCHHTHBHCTCKOﬁ HJaCTUILbI

CBs3b MacCChI C SHEPTUEH U

92 HMMITYJIbCOM PEJIATUBUCTCKOM https://m.edsoo0.rt/UOCTGTEMG
YacTULIbI. DHEPT U MOKOs
PaBHOBecHOE TemIoBOE

93 https://m.edsoo.ru/YWVZA9QOH
M3JIy4YeHUE

94 3akoH cMelnennsa Buna https://m.edsoo.ru/R1JD6DWAM
I'nmiore3a M. Ilimanka o KkBaHTax.

95 https://m.edsoo.ru/RW82CYU89
DoTOHBI

96 DHeprus U UMIyJbC POTOHA https://m.edsoo.ru/14SLLOJ97
®otorddexr. Onbiter A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dororddekra
YpaBHeHue DUHIIITEHHA 115

98 dororddekra. "Kpachas https://m.edsoo.ru/DOQYSU4GM
rpanuna” poroaddexra

.0 II. H.

99 Jlapenie caeta. OmbITs! https://m.edsoo.ru/I746VP412
JlebeneBa

100 BoJHOBEIE CBOMCTBA YaCTHII https://m.edsoo.ru/UMEW9AOCE
Bomnsl ne bpoins. JInuHa BOJIHBI

e bpoiinst u pazMepsl 001acTu

101 A€ bp p p . https://m.edsoo.ru/MVA3A30ZQ
JIOKAJTU3AIMH JIBIKYIICHCS
YaCTULIB
KoprnyckyaapHO-BOIHOBOKH

102 PHyCRyIp https://m.edsoo.ru/2XMBTMSAQ
Tyaan3Mm

ndpaxys JIIEKTPOHOB HA

103 Jlndpaxn p https://m.edsoo.ru/XH242PNOK
KpHUCTaJIax

104 Crnenuduka n3mMepeHuii B https://m.edsoo.rt/BMLQCWUG6S



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOILIEHUS
HEOIpeIeTEHHOCTEN
I'eitzenbepra

105
106

Pemenue rpaduyeckux 3amau

Pemenue pacuéTHpIX 33124

https://m.edsoo.ru/D207BTWDIJ
https://m.edsoo.ru/ZUBH25VIV

107

KonrponbHas pabora no remam:
"Ocuosr CTO",
"KopnyckysipHO-BOITHOBOM
nyanusm"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI IO UCCIIETIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Mojiens atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK 1

109

110

[Toctynater bopa

Buast cnexktpos. CriekTp
YPOBHEN 3HEPTUH aToMa
BOJOpOAA

https://m.edsoo.ru/SWV5SUNS8J

https://m.edsoo.ru/T6T3FTQ6Y

111

112

113

CrioHTaHHOE U BBIHYK/JIEHHOE
M3JIy4eHHUE CBETA

Jlazep

Hyknonnas Mmogens sanpa
I'eitzenbepra-lBanenko. 3apsia u

MacCCOBOC YHCJIO spa. H30T0MBbI.
PannoakTUBHOCTB

https://m.edsoo.ru/WJ9SLAOOQOP

https://m.edsoo.ru/CAG7KBIQ7

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paJIMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. Bnusaue
PaZMOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlozumerpus

https://m.edsoo.ru/SQM2PG4J1



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI

115

116

DHeprusi CBSI3U HYKJIOHOB B siJIpe.
Anepubie cunbl. Jlegext Macch
sanpa. SlnepHbie peakuuu.
SAnepubie peakTopsl. [Ipobremsr
YIIPaBJISIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTMYECKUE
ACIIEKTHI PA3BUTHS SIICPHON
SHEPTEeTUKU

Mertoab! perucTpanuu u
UCCIIEI0BAHMSI 3JIEMEHTAPHBIX
yactull. OyHJaMEeHTaJIbHbIE
B3auMoAecTBUA. bapnonsl,
ME30HBI U JIETITOHBI.
[IpencraBnenue o CtanaapTHOU
Mojenu. KBapk-riitooHHas
MOJIeJIb aIPOHOB

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/1EJHULHD5

117

®du3uka 3a npeaeaaMu

CrannaptHoit monenu. Témuas

Marepus U TEMHasl SHEPTHUs. 1
EnuncTBO m3nyeckoil kKapTHHbI

Mupa

https://m.edsoo.ru/A6IWSWE4Z

118

119

120

DTarnbl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTpPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
Ui 00BSICHEHUS TIPUPO/IBI

KOCMHYECKHUX 00BEKTOB. METObI
ACTPOHOMHUYECKUX UCCIETOBAHMI

COBpeMCHHBIe OIITUYCCKUC
TCJICCKOIIbI, paAUOTCIICCKOIIbI,

https://m.edsoo.ru/KG802NRIU

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

BHeaTMoc(epHast aCTpOHOMUS

121

122

123

124

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/bl, TUTAHETHI, UX
BHUIVMMOE OBUKECHUE

Conueunas cucrema. CoJIHIIE.
ConHeyHass aKTUBHOCTb.
Uctounuk sueprun CoiHia u
3BE3]

3BE3/1bl, UX OCHOBHBIE
XapakTepucTHKU. Jluarpamma
"CHeKTpaJIbHBIN KJIacc —
CBETUMOCTB"

3Be3bI TIIaBHOH
MOCIEI0BATENLHOCTH

https://m.edsoo.ru/TNS5SKWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/1 XHH46BIR

https://m.edsoo.ru/IF3TMPIO1

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABICHUS O
MIPOUCXOXKACHUN U 3BOJIIOLIUU
ConHua u 3B€311. JTalbl KU3HU
3BE3]

https://m.edsoo.ru/Y3IMJO6ZTY

126

Mneunsiii [lyTe — Hama
T'amaxkTuka. THUIEI raJJakTUK.
UeEpHbie AbIpHI B iApax raJIAKTUK

https://m.edsoo.ru/PHTIFZRQV

127

128

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa606ma.
Teopus bonpmoro B3peIBa.
PenukToBoe n3nyduenue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

https://m.edsoo.ru/UCGDOBD7Y

https://m.edsoo.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npobdiaembl
aCTPOHOMHHU

https://m.edsoo.ru/WCAIUBA2Q

130

131

132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"WccnenoBaHrue MAarHUTHOTO
1OJISI IOCTOSIHHBIX MAarHUTOB"
mwi "HccienoBaHne CBOMCTB
(dheppoMaraHeTukoB" UK
"UccaenoBanue aAeHCTBUI
MIOCTOSIHHOTO MarHUTa Ha PaMKy
¢ TOKOM"

@uU3NYECKU NPAKTUKYM 110 TEME
"NU3mepenue cuibl Amrepa" uinu
"N3yueHne 3aBUCHUMOCTH CUJIbI

Awmmepa oT cuiibl TOKa" WK 1
"OnpeneneHne MarHuTHOM

MHIYKIMY Ha OCHOBE U3MEPEHUSI

cuibl Ammnepa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOM MHAYKIUU" 1
unu "OnpeneneHne HHIYKITUI

BHUXPEBOI'0 MarHUTHOT'O MO

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue siBIEHUS

camonHaykiuu" i "Coopka 1
MOJIETH 3JIEKTPOMArHUTHOTO

reHeparopa"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOTHBIX

https://m.edsoo.ru/OJIEYJBSH

https://m.edsoo.ru/567ERZSQT

https://m.edsoo.ru/6041UI80D

https://m.edsoo.ru/FNW63917S

https://m.edsoo.ru/GAXGU69KA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

KOJIeOaHUM HUTSHOTO U
NPy XKUHHOTO MasiTHUKOB"

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"[Ipeobpa3oBanue sHEPTUU B 1
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOIr0
TOKa 4epe3 MoCIIeA0BaTENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" miu
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEHHOro Toka"

https://m.edsoo.ru/SJ3HWUJFI

https://m.edsoo.ru/LNOY8MGT9

137

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yuyeHue napameTpos 1
3BYKOBOI BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nokaszatens
MPEJIOMJICHHUS CTEKIIA" WK
"[Tonyuenne n3o0paxeHus B
CUCTEME U3 INIOCKOTO 3epKajla U
JUH3bI"

https://m.edsoo.ru/PSFIZF82U

139

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBalue 3aBUCUMOCTH

(hOKYCHOTO PaCCTOSIHHSI OT

BelIeCcTBa (Ha IpUMeEpEe KUIKUX 1
nuH3)" unn "U3mepenue

(hOKYCHOTO PacCTOSTHHS

paccenBaronIMX JUH3"

https://m.edsoo.ru/Q0Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

@uU3NYECKUN IPAKTUKYM 110 TEME
"Habmonenue nudpakumm,
HHTEep(hEPEHITNN U TIOJIIPU3AIIHT
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

142

143

144

145

@uU3NYECKUN IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJbca U
SHEPTUU PEISATUBUCTCKUX YaCTHUIL
(o dororpadusm TpexoB
3apsKCHHBIX YaCTHIL B
MarHuTHOM ToJje)"

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue nocrosinHoi [lnanka
Ha OCHOBE MCCJIEJOBAHUSA
dhoTodrddexra" nmm
"UccaenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO OT
HanpspkeHus"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
Pa3peKEHHOT0 aTOMapHOI0
BOJIOpOJA U U3MEpPEHUE
noctostHHOW Punbepra"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiuoOakKTUBHOTO
(doHa ¢ UCTIONBE30BaHNEM
nosnMerpa wim "M3ydenue
IIOTJIOILIEHMS OeTa-4acTHI]
amoMuHuEM"

Pu3NYECKUl IPAKTUKYM 110 TEME

https://m.edsoo.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXQNLN

https://m.edsoo.ru/8PYJEZYBO0

https://m.edsoo.ru/C3HI5SS5E4

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

"HaOmronenus 38€31HOr0 HebOa
HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN JISl OTIPEICIICHHS
ITOJI0’KCHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro
MIOJIyIIApHS U sIpKUE 3BE3AbI" UIIU
"Habmronenus B reneckorn JIyHsl,
IJIAHET, TYMAHHOCTEN U
3BE3QHBIX CKOIJIEHUN"

146

O000111eH1E U CHCTEMATHU3ALIHS
3HaHuil. Pone Gpusuky u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLIMATbHON B
ATUYECKOH chepax NesaTeIbHOCTH
YyeJioBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O06001eHne U cucTeMaTH3alus
3HaHUU. Posib 1 MecTo pu3nKu u
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOHM KapTHHE MUpPa

https://m.edsoo.ru/G145HQT3W

148

O06001eHne U cucTeMaTH3alus
3HaHul. Ponb ¢pusnueckoit
Teopuu B (POPMHUPOBAHUH
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHUpA, MECTO
¢u3nvecKkoil KapTUHBI MHUpa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HaYUHBIX

https://m.eds0o0.ru/AOX66XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEJCTABICHUI O IPUPOJIE

149

150

O0001IeHrEe U cUCTEMaTU3aLUs
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cCUCTEMaTU3 AU
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

https://m.edsoo.ru/EODI18QXGW

151

O06o001IeHre U cHCTeMaTH3aIus
3HaHui no reme "JIunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

153

154

O0001IeHrEe U cUCTEMaTU3 AU
3ganui mo reme "CraTtuka
TBeporo Tena"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MexaHuKe"

O000111eHrE U CHCTEMATH3ALIHS
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

https://m.edsoo.ru/ASCPSEJHX

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

155

O06o001IeHe u CUCTEMaTH3 A
3HAHUH 110 TeEME
"Tepmonunamuka. TeniaoBsie
MaIInHbI"

https://m.edsoo.ru/10P456 WOS8

156

O06001eHne U cucTeMaTH3alus
3HaHUU 10 TeMe "ArperaTHble
cocTosiHus BemiecTBa. Da3oBble
nepexonpr"”

https://m.edsoo.ru/VOTG69RUR

157

O000I11IeHNE U CUCTEMATHU3aIUs
3HaHUH M0 TeMe "DIEeKTPUIECKOoe
moJjie"

https://m.edsoo.ru/76P5SKZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

158

O00011IeHIE U CUCTEMATHU3ALMS
3gaHui 1o teMe "TlocTosHHEbII
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/86VR2HMRIJ

159

O00011IeHIE U CUCTEMATHU3ALIS
3ganui mo reme "Toku B
pa3nuyYHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

161

162

O0001IeHrEe U cUCTEMaTU3 AU
3HAHWUH 110 TeMe "MaraurHoe
mmone"

PesepBHrlil ypok. O6o0mieHue u
cHCTEMAaTH3aIis 3HaHUH 10 TEME
"DJeKTpOMAarHuTHas UHTyKLIHS"

PesepBHrlit ypok. O6o0mienue u
CHCTEMAaTH3alMs 3HAHMI 110 TEME
"MexaHnnyeckue Koaeoanusa"

https://m.edsoo.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZILUR7

https://m.edsoo.ru/3F07TMLKSL

163

PesepBHeIil ypok. O600ICHHE 1
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHeIe Kosebanus"

https://m.edsoo.ru/FM1LEP76S

164

PesepubIiil ypok. O60011eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 Teme
"MexaHu4ecKkue u
AJIEKTPOMAarHUTHbIE BOJIHbI"

https://m.edsoo.ru/JDEW35XXF

165

166

PesepBHelIit ypok. O6o01ieHne 1
CHCTEMaTH3alns 3HAHH 110 TeMe
"OnTuka"

PesepBHrIit ypok. O6o0meHne 1

CUCTEMATHU3ALN 3HAHUU 10 TEME
"OcHoBer CTO"

https://m.edsoo.ru/WILMATIT6

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHeIil ypok. O6o0mIeHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"KopnyckysipHO-BOITHOBOM
JTyanusm"

https://m.edsoo.ru/3G6FJ3FFN

168

PesepBHelil ypok. O600IcHHE 1
CHCTEMATH3aIMs 3HaHUH 110 TEME
"®usuka atoma"

https://m.edsoo.ru/HGF8GQS8AS

169

PesepBHelil ypok. O600IcHHE 1
CHCTEeMaTHU3alus 3HAaHHIA TI0 TeMe
"®du3uKa aTOMHOTO SApa U
3JIEeMEHTapHbIX yacTull"

https://m.edsoo.ru/3RSUU1P8G

170

PesepBHrlil ypok. O6o0mieHue u
cHCTEeMaTHU3alus 3HAaHHUA 110 TeMe
"OnemMeHTsI acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

https://m.edsoo.ru/GQDTDSIRQ



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTH TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJEINeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, abCOIIOTHO TBEPIOE
TEJIO, UICATBHBIN Ia3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUYECKUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYISIPHO-KHHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABWKEHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX TN, U3MEHEHUE 00bEMa Ten
OpU HarpeBaHMM (OXJIAXKJEHUM), TEIJIOBOE paBHOBECHE, MCIApEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KPUCTAJUIN3aLUs, KUIIEHHE, BIA)KHOCTh BO3/1yXa,
MOBBILICHNUE J1aBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpaMH COCTOSTHHS raza B M30NPOLECCax; dIEKTPU3ALUs Tell,
B3aUMOJICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE ABIMKEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJla, KWHETUYEeCKas DJHEprus, IOTCHIUalIbHAsA DJHEPIHs,
MexaHuyeckass paboTa, MeXaHUWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
IPAaBWIBHO TPAKTOBaTh (PM3MYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, UX
0003HAaYeHMs] W €IWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(GU3NUECKyI0 BETUUMHY C IPYTHMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIONB3YS (hPHU3MUECKHUEe BETUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KUHETHYecKast SHEprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYI,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIUEHT MOJE3HOrO JEHCTBUA
TEIUIOBOTO JBHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJBb3YyEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOIUThH
(dopMyIbl, CBS3bIBAIOIIME TaHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAM

OnucelBaTh  M3YyYEHHBIE  JJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3MUECKUE BEIUUMHBI:




10.7

ANEKTPUYECKUN 3apsill, DJIEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIHHO TPAKTOBATh
(bu3nYeCKuit CMBICI UCTIOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (POPMyJIbl, CBSA3BIBAIOIIME JTAaHHYIO (DU3MYECKYI0 BEIUYHMHY C
JIPYTUMH BeTMYMHAMHU

aHATM3UPOBaATh (PU3UYECKHE MPOLECCHl U SBJICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHbl M TMPUHIMUIIBL: 3aKOH BceMupHoro tsrorenus, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW IHEPruH, 3aKOH COXpaHEHHS
UMIyJIbCA, MPUHLUI  CYNEPHO3UIMH CHJI, TMPUHIUI PABHOIPABHS
WHEPLUATIBHBIX CHUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO
CTPOCHMS BEILIECTBA, IA30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUYECKOMN
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ € aOCOJIIOTHOM TeMIlepaTypoH,
NEepBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMsI 3JIEKTPUYECKOrO
3apsna, 3akoH KysoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYJIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJb30BAHUEM ITPSAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopMysmpoBath npobiemy (3agady) u rUnoTe3y y4eOHOro 3KCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

Ocy1iecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUS U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH  MEXIY (PHU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh  pe3yJbTaThl  MOMYyUYEHHOW  3aBUCHUMOCTHU
GU3NMYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3yabTaTaM UCCae0BaHUs

Cobmronats mpaBuia 0€30MacHOrO TPyAa MPH MPOBEJICHUN HUCCIIEOBAHHM B
paMkKax  y4eOHOro  OSKCIEepHUMEHTa, y4eOHO-MCCIIEeOBATENbCKONM U
IPOEKTHOH AEATENbHOCTU C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
1abopaTopHOro 00opy10BaHuUs

Pemats pacuérHble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PHU3UUECKIE BEIUYUHBI
U QopMyIbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacuéThl U
OIICHUBATH PEATHLHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

Pemars Ka4eCTBECHHbIE 3a7a4H: BBICTPanBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO ILENMOYKY PpACCYKICHHM C ONOPOM Ha H3YyYEHHBIE




3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YeOHOM U  HAy4yHO-TONYJISIPHOU
uHpOpPMALIUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHATM3UPOBATH MOJTydaeMylo HHPOPMAIIUIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHI

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s oOecrieueHrss O€301ACHOCTH TIPH  OOpalleHHH C MpuOopaMHu H
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3JI0POBbSI M COOJFOICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cperie

PaGoTate B rpynme C BBINOJIHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBLHO PaCHpPEACIsaTh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIMIbI B pEIICHHUE
paccMmaTpuBaeMoi mpooOIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

11.1

IIpoBepsiemble mpeiMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpasoBaHusi

JleMoHCTpHpOBaTh Ha MpUMEPAX POJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOU KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

VYuuThiBaTh TpaHUILIBI MPUMEHEHHUS HM3YYEHHBIX (PU3NUYECKUX MOJEINeH:
TOYEYHBIM JIJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MOJIeIb aTOMHOTO sJIpa MPH pelieHnH (PpUu3nueckux 3agad

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HM3UKH: DIICKTPUYECKAs
POBOUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIHUS, ICHCTBHE
MarHUTHOTO TIOJISE HAa TMPOBOJHHK C TOKOM U JBHXKYIIUHCS 3apsn,
AIIEKTPOMarHUTHBIC KOJIeOaHMsI " BOJIHBI, IPSMOJIMHEHHOE
pacnpoCTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIICHHE, WHTepdepeHIHs,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIINEKTPHUCCKUN
abdekt (PporodrddexT), cBETOBOE NaBiIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpOJA,  CCTeCTBEHHAas M  HWCKyCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
OIITUYCCKHUC, SJICKTPUYICCKYTO MMpOBOAUMOCTD Pa3JIMIHBIX CpCII) n
AIIEKTPOMArHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (PU3HUECKHUE
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJEKTPHUECKOE HANPsIKEHNUE,
AJIIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJIC, pabora
TOKa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJCKTPUYECKOTO ¥ MarHUTHOTO TIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3aps M CHja
TOKAa B TIpOIlECCE TapMOHHUYECKHX JJCKTPOMArHUTHBIX KOJICOAHHH,
(GOKyCHOE pacCTOsSsHHE U ONTHYeCKas Cujia JUH3bI; [P ONUCAHHUH
MMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI HCIIOJIb3YCMbBIX BCIIMYUH, HUX
0003HAUCHHSI W EIUHMIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYMHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAHTOBBIC SIBJICHHS M MPOIECCHI, HCIOIb3YS
du3nYecKrue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUs M HMITyJbC (OTOHA, TMEPHOA IOJIypacraja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPH OMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMbIX BEIMYMH, UX 0003HAUCHHUS U €IUHULIBI;
yKa3bIBaTh (POpPMyJIbI, CBSA3BIBAIOIINME TAaHHYIO (U3MYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMHU, BEIUUCIISITH 3HAUeHUE (PU3NYECKOM BETUYMHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3NIECKUE
3aKOHBl W MPUHLOUIBL 3akoH OMa, 3aKOHBI IIOCIEI0BaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH INPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETAa, YPaBHEHUE
OiHmTeitHa a8 QoTodddexTa, 3aKOH COXpaHEHUs DSHEPruH, 3aKOH
COXPAHEHHUs MMITYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCla, MOCTYNaThl bopa, 3aKOH pajgrOaKTHUBHOIO
pacnaja; IpuU 3TOM pa3iavyaTh CIOBECHYH0 (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbI,  oO1acTh)
NPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa WHAYKIMHM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOM JIMH30U1

11.9

BrimmonuaTe OKCIICPUMCHTBI IIO0 HCCICAOBAHHIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMponeCcCOB C UCIOJB30BAHUEM IMPAMBIX H KOCBEHHBIX I/ISMepeHHI;'I; IIpu 5TOM
dbopmynupoBaTh podaeMy (3a1a4y) ¥ THIOTE3y YU4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000PYyIOBaHUS, MPOBOJUTEH OIBIT
1 GOPMYIIUPOBATH BBHIBOJIBI

11.10

OcymiecTBISITh MPSMbIE U KOCBEHHBIE M3MEpPEHUs (PU3UYECKUX BEIIMYWH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEJIMYUH C HUCIOJIb30BAHUEM
OPSMBIX U3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH
pe3yJbTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHJE
TaOIMI U TPaUKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM NU3MCEPHUTCIIbHBIX YCTpOﬁCTB u
1ab0paTopHOTO 000PYTOBaAHUS

Pemate pacuérHple 3aaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJENbIO,
UCIIONB3Ys (PU3MYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCIOBUS
3aJa4M BBIOMPATh (PU3UYECKYI0 MOEINb, BBIACTATh (DU3HMUECKUE BETUYHHBI
U (QopMyJbl, HEOOXOAWMBIE JUIsi €€ pelmIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHSI (PH3UIECKON BETHUHHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaATb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYIO IICIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALMOHHBIE  TEXHOJOTHMH  JUIi  TIOUCKa, CTPYKTYpPUpPOBaHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Y4eOHOH U  HAYYHO-TIOMYJSIPHOU
uH(pOpMallMK, TONYYEHHONH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAIM3UPOBATH MOJTyYaeMyto HH(pOpMaLIHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MallMH, NPUOOPOB U TEXHHUUYECKHUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCMOJIb30BAaHUS B
IOBCEIHEBHOMN XU3HU

11.17

[IpuBoanTh MpUMeEpHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpaA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUS MO (PU3UKE B MOBCEAHEBHOM XKU3HU
st obecrieyeHust 0Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, IS COXPAaHEHHs 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKpYXKAOIIEH cpene

11.19

PaGorate B Tpymme C BBINOJHEHHWEM Pa3WYHBIX COIHAIBHBIX pOJIEH,
MJIAaHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBHO PACHPENeATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHTyallUAX, aJACKBAaTHO
OLCHMBATb BKJIaJ KaXJ0ro M3 YYaCTHUKOB TIPYIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunsle meTonbl
IIO3HAHMSI OKpYXKarolero Mupa. Poss sxkcriepumenTa
U TEOpuHM B IIpollecce IMO3HAHUSA IPUPOMBIL.
OKcrepuMeHT B pusuke

1.2

MonenupoBanue ¢usuueckux  SABICHUU u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TeOopuW. ['paHuLIBI TPUMEHUMOCTH
¢usznueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponrb u w™ecto ¢usuku B  popmupoBaHUU
COBPEMEHHOM  HAy4yHOM KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHHUKA

2.1.1

KMHEMATHUKA

Mexannueckoe — nBukeHue.  OTHOCUTEIIBHOCTD
MeXaHuueckoro nAsmxkeHus. Cucrema OTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CcKOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBbI KOOPJIMHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M paBHOYCKOPEHHOE IPSIMOJMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHHMS, NYTH HW IEepeMEIICHUs
MaTepUaJIbHOU TOYKU OT BPEMEHHU

2.14

2.1.5

2.1.6

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepron u
yactoTa. [{eHTpocTpeMHUTENbHOE YCKOPEHUE

Texuuyeckue YCTpOﬁCTBaI CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCaAaIn

2.1.7

[IpakTueckue paboTel. M3mepeHne MIrHOBEHHO
ckopocTH. HMccnenoBaHne COOTHOLIEHUS MEXITY




2.2

2.3

My TSMH, IIPOWICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHIKEHHS
apuKa B BSI3KOW XHIKOCTU. M3ydeHue ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

22.1

222

IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cynepno3uimu cuil

223

Bropoii 3akoH HproTOHA [U11 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa /U1 MaTepUaIbHBIX TOUEK

224

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuina TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHUS
CKOJIbXKCHHUSI M cuia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBICHUS TPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

229

[ToctynaTensHOE W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
nUCo

Texunueckue YCTpOﬁCTBaZ MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJBKMX cHil. MccnenoBaHue 3aBUCHUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIUX B JIehopMUpyeMOit
NPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCiaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHbBI COXPAHEHUA B MEXAHUKE

23.1

232

233

NMnynec ~ MarepuanbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. VIMIyIbC CHIIBI U U3MEHEHUE
UMITyJbCa Tea

3akoH coxpaHeHus nMmiyibca B ICO. PeaktuBHoe
JBUKECHHE

PabGora cunel




234

MOoOIIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepUaibHOH  TOUYKH.
TeopeMao KMHETUYECKOW JHEPIUU

[TorenmmanpHas 3Heprus. [loTeHnMaNbHas SHEPTUs
YIIPYTo nehopMUpOBaHHOM MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3M MOBEPXHOCTH
Semuan

HOTCHHH&J’IBHHC N HCIIOTCHIHUAJIBHBIC CHUIJIBI. CBi13p
pa6OTBI HCIIOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYeCKOM OHEpPIrunu CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHU4YeCKOM SHEpIrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS
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2.3.10

TexHuueckue  yCTpPOWCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccinemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BUIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BeNlecTBa
Mognenu cTpoeHHsl ra3o0B, XKMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BELECTBA HAa OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYIIL. KomnnuectBo BEIIIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Monens uaeanpHoro rasza. OCHOBHOE YypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOTO  JIBHIKEHUS
yactul rasa. [llxana remneparyp KenpBrHa

317 VpaBuenne Kianeiipona — MeHaeneeBa. 3aKoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLiecchl B HASAIBHOM T'a3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuyeckue ycTporucTBa: TepMOMETp, OapoMeTp

[TpakTuyeckue padboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOM KOMHare. MccinenoBanue 3aBMCHUMOCTH
MEXJy IMapaMeTpaMH COCTOSHHUSA Pa3peiKEHHOIO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1
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Tepmonunamudeckas cHUCTEMA. BuayTtpennss
SHEPIUsl TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UCALHOTO rasa

3.23

Buer TEIUIONEpEIaYun: TEIJIONPOBOJHOCTD,
KOHBEKUMA, U3JIy4yeHHE. TeIutoéMKOCTh  Telna.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['padrueckast uHTEpIIpETaIys pabOTHI ra3a

3.2.5

Tenmosrnie MAaIlIUHbI. [TpuHIUTIBI JIIEUCTBUS
TEIUIOBBIX MamwH. [IpeoOpa3oBaHus SHEPruu B
TEIJIOBBIX MarmuHax. Koadduiument mone3noro
nevicteus (nanee — KI1/1) termmoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTtumMocTh
IIpOLIECCOB B IpupoAe. TemoBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETUKH

TexHnueckue yCTpONCTBa: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

33

AT'PET'ATHBIE COCTOSAHNW A BEHLIECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

332

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIEHUEe. YIenbHas TeIlIoTa Hap006pa30BaHH${.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AaBJICHUA

AOCOoNIOTHAS ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3/IyXa.
Haceiennsii nap

333

334

TBépnoe Ttemo. Kpucramimueckue u amopdHbIe
Tena. AHU30TPONUS CBOWCTB KpuCTaJIOB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb

[InaBieHne M KpucCTauIM3aUMs. Y AeabHAsl TEIIOTa




riaBneHus. Cyomumarust

3.3.5 YpaBHeHuUe TEII0BOro O6amaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUYCHHS
o COBPEMEHHBIX  MaTepuaioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJOTUU
337 [Tpaktuyeckue paboTel. M3MepeHue BIIAXKHOCTH
e BO31yXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anusl Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akoH Kyiona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHuum cyneprno3unuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO OIS
o IMorenmuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOIHUKM ¥  JOUANEKTPUKA B TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuyeckas
MIPOHUIIAEMOCTD
OnextpoéMkocTs. KoHaeHcarop. DNEeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOpa. OHEPrus 3apsyKEHHOTO
KOH/JIEHCATOpa
Texuuueckue YCTPOMCTBA: AJIEKTPOCKOI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IPUHTED
41.10 [IpakTrnueckue paboTHL. N3mepenune
o SIIEKTPOEMKOCTH KOHJICHCATOPA
[TOCTOSIHHBIN SJIEKTPUYECKHI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcenoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aneKTpuieckoro Toka. Mcrounuku toka. Cumna Toxa.
4.2 ITocTostHHBIM TOK
422 Hanpsiokenue. 3akon Oma jy1st ydacTka nenu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
o CONPOTHBJIEHHE BELIECTBA
42.4 [TocnenoBarenbHOE, NapalIeIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOIHUKORB

4.2.5

4.2.6

PabGoTta snexrpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cwia (mamee — OJC) wu
BHYTPEHHEE COINPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKTpruecKoi rern. KopoTkoe 3amMbpIkaHue

428

429

4.2.10

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COIIPOTUBJIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TonympoBonnuku. CoOcTBeHHass W IpUMECHAs

MPOBOAMMOCTh TMONYNPOBOAHUKOB. CBoiicTBa p-n
nepexo/a. [loaynpoBogHIKOBBIE TPHUOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

DNeKTpUYECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

DJeKTpudyeckuil TOk B ra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSTENIbHBIA  pa3psa. Pasznuynbple  THUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHn4yeckue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHN TOKA, 3JIEKTPOHArpeBaTEIIbHbIE
npudopsl, AJIEKTPOOCBETUTENBHbIE npudopsI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIM JHOI,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIyIPOBOJIHUKOBBII MO/, TaJlbBAaHUKA

[TpakTuyeckue paboThl. HM3ydeHune CMeIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

U3smepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COIIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

11 KIIACC

Kon Koanposepsiemoro

pasaejia 3JIEMEHTA

IIpoBepsiemble 3JIeMeHTbI COIEePsKAHUSA

4 SJIEKTPOJUHAMUKA
43 MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA UHAYKIWA
' 4.3.1 ITocTostHHBIE MAaTrHUTHL. B3anmoneiictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. Bektop MarHUTHOW WMHIYKIIUH.
IIpunnun cyneprno3uuuu. JIMHMM  MarHUTHOU

4.32 vHAyKuU. KapTrHa TuHAM MarHUTHOW MHIYKIUU
TI0JIS1 TIOCTOSIHHBIX MarHUTOB
MarauTtHoe T0JIe MPOBOJHMUKA ¢ TOKOM. KaptuHa
JUHUW TOJS JJIMHHOTO TPSMOTO TMPOBOJAHUKA M
433 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOAHMKA, KATYIIKH C
TokoM. OmeiT  Opcrena.  BzaumoneiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Ammepa, €€ MOJIyJib U HallpaBJICHUE
Cuna JlopeHma, €€ MOAydb W HalpaBJCHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHUIbl B OJHOPOJIHOM
MarHuTHoM noJjie. Pabora cuiel Jlopenia
43.6 SIBnenure AMeKTPOMArHUTHON UHIYKIIUU
437 [ToTok BeKTOpa MarHUTHOW MHIYKLIUH
438 OJAC wuHaykuuu. 3aKOH  3AJIEKTPOMAarHUTHOM
e uryknuu Papajest
Buxpeoe snexrpuueckoe none. 3/1C uHAYKIUU B
4.3.9 IIPOBOJAHMKE, JABWXKYLIEMCS IOCTYyIaTelbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 IIpaBuno Jlenna
4311 NunyktuBHOCTh. SIBNeHne camouHaykmuu. DJC
o CaMOMHIYKIIHH
4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C TOKOM
43.13 DIIeKTPOMarHuTHOE TOJIe
TexHnueckue ycTporucTBa: NOCTOSHHBIE MArHUTHI,
4.3.14 AJIEKTPOMATHUTEHI, JIEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS TIeYhb
[TpakTueckue paboThl. M3ydyeHne MarHUTHOTO
MoJIsl KaTylKU ¢ TOKOM. MccrnenoBanue nencTBUs
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanme  sIBJICHUST  DJIEKTPOMArHUTHOM
WHIYKITH
5 KOJIEBAHUA 1 BOJIHbBI
MEXAHUWYECKUWE U SJIEKTPOMAT'HUTHBIE KOJIEBAHM A
KonebarenbHas cucrema. CBOOOIHBIC KOJICOAHMS.
5.1.1 I'apmonnueckue konebanus. Ilepuoxn, wacrtoTa,
> aMITuTyna u (paza koiaedbanmit
5.1.2 IIpyxuHHBIA MagTHUK. MaTeMaTU4EeCKUN MasTHUK
5.1.3 YpaBHeHue rapMOHUYECKUX KOJIeOaHMil.
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Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCaHHEC
K0J1Ie0aTeJIbHOIO JABWXKCHUA

IIpeBpamieHue dSHepruv IpU TaAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYABl  KoJeOaHW
MCXOJHOW BEJWYHMHBI C aMIUIUTYJaMH KoJeOaHuH
€€ CKOpPOCTU U YCKOPEHUS

KonebarenbHbIit KOHTYD. CBoOopanbIe
AJIEKTPOMArHUTHBIC KOJNeOaHUs B  UACATHLHOM
KoleOaTeIbHOM  KOHType. AHAJIOTUS  MEXKIY
MEXaHUYECKUMHU " 3JIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

3aKOH COXpaHGHHsS DHEPrHH B  HJICATHLHOM
K0JIe0aTeIIbHOM KOHTYPE

BLIHY)K,HGHHBIG MCXaHHUYCCKHUC Kose0aHusl.

Pe3onanc. Pe3onancHas kpuBas. BbIHyXIEHHbIE
AJICKTPOMArHUTHBIE KOJIcOaHMS.

[Tepemennsblil Tok. CHHYCOUJAIbHbBIN IIEPEMEHHBIN
TOK.

5.1.10

5.1.11

5.1.12

Mo1HOCTh NEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHJIbI TOKA W HANPSKECHUS
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
noTpediIeHne JJIEKTPUYECKOMN JHEPIHUH.
OKOJIOTUYECKUE  PUCKH  MPU  NPOU3BOJCTBE
ANEKTPUYECKOMN SHEPIuu. Kynberypa
HCIIOJIB30BAaHUsl JIEKTPOIHEPTUH B MOBCEIHEBHOMN
JKU3HU

Texnuueckue YCTpOMCTBA: celicmorpad,
JIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

IIpakTrHueckue paboThI. Hccnenosanne
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJeOaHUi rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEeMEHHOrO TOKa B LENHU U3
[IOCJIEIOBATEIbHO COCAMHEHHBIX KOHJEHCATOPA,
KaTyLIKH U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnuveckue BOJTHBI, YCIIOBUS

591 pacnpocTpaHeHusI. [Mepuo. CkopocTh

o pacnpocTpaHeHus U ITMHA BOJHEL Ilomepeunsie u
IPOJIOJIbHBIEC BOJTHBI

591 WNuTtepdepenus u T paKIus
o MEXaHUYECKUX BOJH

523 3Byk. CkopocTb 3ByKa. I'poMKocTh 3ByKa. BricoTa




ToHa. TemOp 3ByKa
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5.2.5

5.2.6

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS H3JIy4YCHHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3auMHas opHeHTalMs
BeKTOpOB E, B 1 v B 2I€KTpOMarHuTHON BOJIHE B
BAKyyMe€

CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KEHUE,
MIPEJIOMJIEHUE, MOJISIpU3aLus, nudpaxius,
unTepdepeniys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[IIxana »aeKTpOMarHUTHBIX BOJH. [IpuMenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHuunel  pagvocBsi3u W TEJICBUACHHUS.
Panuonokanus. DIeKTpOMAarHUTHOE 3arps3HEHHE
OKpYKaroIieu cpeubl

5.2.8

Texnuueckue YCTpOMCTBA: MY3BbIKaJIbHbIC
WHCTPYMEHTBI, YJbTPa3BYKOBas JAUArHOCTUKAa B
TEXHUKE W MEIMIMHE, Panap, paauolpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neus
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5.3.1

OIITHUKA

[IpsimonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyu cBeta

532

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300paxeHuii B IOCKOM 3epKaje

533

534

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxeHue. llpenenbHbin
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHUS

53.5

5.3.6

5.3.7

53.8

539

Hucnepcus cBeta. CioxXHBIN cocTaB OEJIOro CBETa.

[BeT

CoOuparomue ¥ paccerBarollie JUH3bL. ToHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKas Cuia
ToHKOM muH3bl. [locTpoenune wu300paxkeHUl B
coOuparoImux U pacceuBaroux JuH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOE JINH301

Hp CACIIbI MMPUMCHUMOCTU TCOMeTqueCKOﬁ
OIITUKHU

Wntepdepenius cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnosus HaOII0ACHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOUHUKOB

Hudpakmus cBera. JludpakunonHas pemérka.




YcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH
NaJcHUH  MOHOXPOMAaTHMYECKOro0  CBeTa  Ha
JU(PPAaKLUOHHYIO PEILETKY

5.3.10 [Tonspuzanus ceera
TexHnuueckue yCTpOICTBA: OYKH, nyna,
5311 doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,

MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHas  OITHKA,
Tu(dpaKIMOHHAS PEIIETKA, TIOJSPOU]

[IpakTnueckue paboTel. M3mepeHue mokazaTes
MPEJIOMIICHUS. HccnenoBanme CBOMCTB
n3o00pakeHuil B nuH3ax. Habmronenue mucriepcuun
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHuku. [locTynaTel TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIMII OTHOCUTEJILHOCTH DUHILTEITHA

60 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
' 3aMme]yIeHre BpEMEHHU U COKpAIllEHUE IJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  MacChl C DHEPrUE ©  HUMITYJIBCOM
6.4 CBOOOJHON YacTUIBl. DHEPTUs MOKOSI CBOOOIHOMN
YaCTHUIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
BJIEMEHTBI KBAHTOBOM OITTUKN

@otonbl. ®opmyna Ilnanka cBgI3u dHEPruu
7.1.1 ¢oToOHAa € €ro 4YacToTOH. DHEpPrusi U HMITYJIbC
¢doroHa
OTxkpeiTHe U UccaenoBanue porodddexra. OnbITH
A.T'. CtoneroBa. 3akoHbl hoTOdIPdeKTa

VpaBHenne OifHmTeiiHa s QoTodddexTa.
«Kpacnas rpanuna» gorosdpdexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGeneBa

7.1.5 XUMHYECKOE NeHCTBUE CBETA

Texanveckue YCTpOMWCTBA: (dhoTodEeMeHT,
(dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa no
7.2.1 HCCIIEIOBAHUIO CTpOoeHHs aToma. [InmanerapHas
MoJeJIb aToMa

7.2.2 [Toctynatet bopa. M3nydenwe u MOIJIONMIEHUE




(GOTOHOB TIpU TMEpexo/ie aToMa C OJHOTO ypPOBHS
SHepruu Ha Jnpyroi. Bunbel cnektpoB. Cnektp
YpOBHEH 3HEpruH aToMa BOAOpOa

7.2.3

BosiHoBBIE CcBOMcTBa yactui. BonHbl ne bporns.
KopmyckymsipHo-BosiHOBOH ayanu3m. Judpaxuus
AJIEKTPOHOB HA KpHUCTAILIAX

7.2.4

7.2.5

CHOHTaHHOE W BBIHYXICHHOE  H3JIy4YCHHE.
YCTpoHCTBO U IPUHIIKI PabOTHI Jiazepa

TexHuueckue yCTpOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITH Pe3epdopaa
[0  ONPEACTCHUI0 COCTaBa  PaIHMOAKTHBHOIO
usnyuenus. CBoiictBa anb(a-, Oera-, ramma-
U3ITydeHUs. BIusHue paguoakTHBHOCTH HA YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHA M HeWTpoHa. HykioHHas
Mozenb snpa [eitsenbGepra — MBanenko. 3apsif
saapa. MaccoBoe unciio sijpa. M3otomnsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznyuenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBsA3M HYKJIOHOB B siape. SIIepHbIC CHITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenve u CUHTE3 SAEp

Snepusii  peakrop. TepMoOsIepHBI  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBHI SAEPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI ACPHON SHEPTETUKHU

SHeMeHTapHLIC YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)YH,Z[aMeHTaJ'ILHLIC B3aHMMOJCHCTBUS

7.3.9

TexHu4eckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, sinepHblil peakTop, arToMmHas 6omba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue TpekoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bunx 3Bé3qH0r0 HeOa. Co3Be3nmus, sipkue 3BE3MBI,
IIJIAHETBI, UX BUAUMOE IBHIKCHHE




8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI TpyIIIBI.
[InaHeThI-TUraHThl U UX CHOYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa u armocdepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKU: Macca,
CBETHMOCTb, paaunyc, TeMIIepaTypa, HX
B3aUMOCBsI3b. JlarpaMmMa «CreKTpaabHbIN KIacc —
CBETHUMOCTD). 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTDY I 3BE3 ] IJIaBHOMH
IOCJIEIOBATCIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUN
CoJHia ¥ 3B€31. DTallbl >KU3HU 3BE3]

8.7

8.8

Mneunslii [lyte — Hama ['anakTtuka. CnupanbHas
cTpyKTypa ["anakTuku, pacrnpeneneHue 3B€37, raza
n neum. Ilonoxkenune u nwxkenue CosHna B
[Nanaktuke. Ilnockas u chepuyeckas moaCUCTEMBI
INayakTuku

Tunbel ramakTuk. PanuoranakTMky M KBas3aphbl.
YEpHble ABIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsiuer BeeneHHOI». PenukroBoe u3inydeHne

8.10

MacuirabHas CTPYKTypa Bcenennon.
MeraraiakTuka. Hepeménnbie poOsIeMbI
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOICCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHSI
3 (rpanubl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (DyHIAaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOIIECChI,  WCTOJB3ys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI M|

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBHS BbIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOpUd  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  peHmIeHUuss ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pPa3HBIX pa3AeNioB MIKOJIBHOTO Kypca (PU3WKH, a TakKe WHTETpaIuu
6 3HAHUM M3 JPYyTUX MPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUW C ONoOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U q)HSH‘IeCKHe SIBJICHUA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Ys (pU3MUECKHE TECOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIbHOCTH  C  UCIOJIb30BAHUEM
UU(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aOOpaTOPHOTO

o0opyaoBaHus

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJIb30BAaHUU
JOCTMKCHUM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaL[I/II/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOMOJATAOIINe
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BsACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOIAIINX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMY 3BE€311 M Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Kon Kon
pasaena/re 3JIeMeH IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
MBI Ta
1 MEXAHHKA
1.1 KNMHEMATHUKA
111 Mexanuueckoe JIBUKEHUE. OTHOCUTENBHOCTD
o MEXaHUYECKOTo JABMKeHusa. Cuctema orcuéra
MarepuaibHas TOUKA.
7 TpaeKTOpHI
Eé& pamryc-BekTop:
Fle)=(xle ) ple ) 2(e),
TpaeKTopId,
nepeMellleHIIe: '9 Iy
112 m—.:;(fz)_‘;(fl):}—.z _}—.1: X
= (Ax, Ay, A2),
IyTE.
CrnosxeHIe nepeMeIneHHit:
A =0, + A7,
CkopocTh MaTepuanbHOM TOUKHU:
_AF B
v=— =T, ={U1_.U1_.U_].
.&.r _1Lr_|:| : B
Ax , .
v, =—| =X/, aHaJOIIYHO v, =V, U_=Z,.
Ao ’
1.1.3
CIokKeHIe CKOPOCTell: o, =0, + 0, -
Brrunciienue nepeMeieHus u myTu MaTe€pruaibHON TOUKHU MPU
MPSMOJIUHEHHOM JABMKEHHUH BJIOJIb OCH X TIO TpaduKy
3aBUCHUMOCTH Vx(t)
1.1.4




o . Av o,
YCKDPEHIIE MATCPHAMBEHOII TOYKIL a = ,ﬁ_\_\ =u = [
r t—i

a = =(v,),". aHamor4Ho a, =(v,)’, a.=(v.)".

Au,
1 AL |iso

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

xX(t) = xg + Vpyt
Uy (t) — vo, = const

PaBHOYCKOpeHHOG HpHMOHHHeﬁHOC JABHMXXCHUC!

-
.

x(t)=x,+ U, r+ﬂr*'r
- o [

vit)=v, +at
a. = const
UJE.T - Lf‘f = EH.‘I.' [Il _I]]

b +u

HPII JBILKCHINI B OTHOM HAIIPABIICHHII IIVIE S =

CBoOoaHOe masieHne. Y CKopeHne cBOOOTHOTO MaICHHS.

yi

(@] Xo ‘(',—

JIBrokeHue Tena, OpOIIeHHOTO MO YIJIOM 0 K TOPU30HTY:




[.‘c{f} =x, +U, f=x +tU,cosa-f
gt . ’
V() =y, U, f+ 1T =1, +U,sina- I—STT

v.(t)=v,, +gt=v,5ina—gr

{u,ﬁ. (t)=v, =uv,cosa

=0

=—g=const

[
oX
o

oy

KpuBonuneiinoe nBuxeHue. [[BukeHne MaTeprualibHOM TOUKHU
10 OKPYKHOCTH.
VYrnoBas u JIMHENHAA CKOPOCTh TOUKU:
v = wR
IIpu paBHOMEPHOM JBHKEHUU TOUYKHU 110 OKPYKHOCTH

1.1.8 .

=—=2
w T TV

. LleHTpoCTpeMUTENBHOE YCKOPEHHE TOUKU:

Ay =E= w?R

. [lonHoe yckopeHue MaTepuanibHON TOUKH

Teépaoe Teno. [locTtynatenbHOE ¥ BpallaTeIbHOE IBUKEHUE

1.1.9 .
TBEPOrO Tesa
JAMHAMUKA
121 Nuepunanenbie cucreMsl otcuéra. [lepssiii 3akoH HproTOHA.
[Ipuaiun otHocuTENnbHOCTH ["anunes
Macca tena. IInoTHOCTS BelecTBa:
1.2.2 m

p= v
Cuna. [TpyHIIUD Cyneprio3UIIMK CUJT:

1.2.3 N o
FpaBHOAeﬁCTB =F +F+..

Bropoii 3akon Herotona: qyist MarepuanbHoil Touku B MICO

>
-

F, = ma,
1.2.4

Ap = FAt




1.3

1.2.5

pu

N

F = const

=

—

‘FIE FEI

Tpernii 3akoH HbpI0TOHA [U1s1 MaTEpUATIBHBIX TOYEK:

>

Fip = —Fy

1.2.6

3akoH BCEMHUPHOI'0O TATOTCHUA: CHIIBI IPUTSXKCHUA MEXIY
TOYCYHBIMU MAaCCaMU paBHBI
mim,
R2

F=G

Cuita TSOKECTH. ]_[eHTp TSKECTH TeJjla. 3aBHCHUMOCTH CHIJIBI
TSDKECTH OT BBICOTHI h Haa NMOBEPXHOCTHIO INIAHCTHI pajlnlyCOM

RO:
GMm

M= Ry + h)?

1.2.7

1.2.8

Cuna ynpyrocrtu. 3akoH ['yka:

Cuna tpenusi. Cyxoe TpeHue.

Cuiia TpeHUs CKOJIbKEHUSI:

Frp = uN

.Cuna TpeHus MmoKos:
FEp < uN

Koaddunment tpenus

1.2.9

1.3.1

[aBienue:

CTATHUKA

—

F
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHUA:

M| = Fl, rae | — nnevo cuibl




1.4

1.3.2

1.3.3

-

F

OTHOCHUTEIIBHO  OCH,  NPOXOJfIled  dYepe3  TOUKYy
MEPIEHIUKYIIIPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTepHaIbHbBIX

TOYCK:

- -

myr; + myry+...

7
M my + my+...
B onHOpOogHOM 1IOJIE TSRKECTH

(g = const)

LIEHTP MacC TeJIa COBIAJAET C €r0 UEHTPOM TKECTH
VYcnoBus paBHoBecust TBEpAoro tena B UCO:
[M+M,+...=0
\L?:"l +Fy+...=0

O

3axoHn [lackans

JlaBnenue B KuAKOCTH, okoseiics B UCO:
P =po +pgh

3akoH Apxumena:

-
-

FApx = _PB])ITeCH

,CCJIN TCJIO U XKXUAKOCTD ITOKOATCA B I/ICO, TO
FApx = ngBbITeCH

YcaoBue nmiaBaHus Tel

3AKOHBI COXPAHEHUWA B MEXAHUKE

NMnynec MaTepuaibHON TOUKH:

p=mv

NmMnynec cuctemsl Tei:
p=p1+p2t..

3aKOH U3MEHEHHUS U COXPAHCHUS UMITYJIbCA:
B UCO



- -

Ap = A(pl + p2+- . ) = FlBHeLUHAt + FZBHCLUHAt+' -
B MCO , ecnin
Ap = A(p; +p+...) =0

, €CITH

- -

FlBHeLuH + FZBHeLLIH+- ..=0

PeakTuBHOE NBUKEHUE

F

Ar X
PaboTa cuibl Ha MaioM MNEPEMCIICHUN :

:1=|}3'|-|.-'lﬁ.f'|-c05 a=F, Ax

1.4.5

1.4.6

1.4.7

o F

()]
MonHOCTE CHIIBL:
€CJIM 3a BpeMs
At

pa60Ta CHUJIBI USMCHACTCA HAa , TO MOIIIHOCTH CHJIbI

Ad
P=— =F-p-cost
ﬂf Ar—)

Kunernueckast sHEprust MaTepruagIbHON TOYKH:

mv p
EKI/IH =5 Py

2 2m

2 2

3aK0oH M3MEHEHHUS KHHETUYECKOU SHEPTHUU CUCTEMBbI

MatepuanbHblx Touek: B MCO AEkun = A1 + A2 + ...
[TorenmmansHas 3HEprUs:
JUISL TOTEHIIMAIIBHBIX CHJT

Ay = ElrIOTeHu - E2n0TeHu_= AEHOTeHu

. HOTGHHI/IaJ'IBHaSI OHEPIrus MaTepHaHLHOﬁ TOYKHU B OJHOPOOAHOM
TI0JIC TSAXKECTU:




1.5

1.4.8

1.5.1

1.5.2

ErmTeHu =mg h

[MoTeHIMAaNEHas SHEPTHS YIPYro Ae(GOpPMHUPOBAHHOTO Tea:
g kx?
motenn —

3aK0H U3MEHEHUA U COXpPaHCHUA MeXaHN4YeCKOH OHEpPIUu:
Euex = Exim + Enorermns
B ITCO AE,ex = Agcex senorermn. cun,
B HHCO AE,ex = 0, @CII Agcex menorerm cmx = 0
MEXAHMWYECKUWE KOJIEBAHNMS 11 BOJIHBI

lapmonnveckne  koneOaHMs ~ MaTepHAIbHOM  TOYKH.
Awmmuntyna u ¢aza xonebanuii. Kunemarnyeckoe onucanue:
w(f) = Asin| ot +o, ),
v(D)=x.
a(=(v ), =—ox)=a +a'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.

I[I/IHaMI/I‘leCKOC OIIKNCaHHUC:

ma, = —kx,
rae
k = mw?
. JTO 3HAYHT, YTO
E, = —kx.
DHepreTU4ecKoe ONHUCaHue (3akoH COXpaHEHUs

MEXaHWYECKON IHEPTUN):

CBs3p aMIUMTYIBl KOJIEOAHWW CMEIIEHUS MaTepuaIbHON

TOUYKH C aMIUTUTYyAaMH KoJeOaHui €€ CKOPOCTU U YCKOPECHHSI:
.l
Upee =04, @ =04

[Tepron u yacToTa KoIeOaHMIA:

2 1

Hepno;[ MaJibIX CBO60,[[HBIX KoJIeOaHMIT MaTEeMaTH4YECKOIrO




2.1

MasiTHHKA:

T=2.‘[\/I
g

[Tepron cBOOOIHBIX KOeOaHUMN MPY>KUHHOTO MasiTHUKA!

T=2m >
k
1.5.3 Brnyxnennsie konebanus. Pezonanc. Pesonancuas kpusast
[Tonepeunsie u IpOAOIbHbIE BOJIHBI. CxopocTb
pacnpoCTpaHEHUs U JIJIMHA BOJIHBIL:
1.5.4 A= =2
v
Hutepdepennus u qudpakius BOJIH
1.5.5 3Byk. CKOpOCTb 3BYyKa
MOJIEKVJISAPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHAS ®U3MKA
Mopnenu cTpoeHus razoB, XHAKOCTeH U TBEPABIX Teu. [lyctsb
TepMOJMHAMHUYECKass cucrema (Teno) coctout w3 N
OJIMHAKOBBIX MOJIEKYJI. Torga KOJIu4ecTBO BEIIECTBA
N m
CTN, T w
2.1.1
rae
Ny
— 4UCII0 ABOTapo, M — Macca CUCTEMBI (Tela),
U
— MOJISIpHAsl Macca BellecTBa
2.1.2 TernnoBoe IBUKEHUE AaTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3anMonelicTBIe YacTHI] BENIECTBA
2.14 Huddys3us. bpoyHoBCKOe ABUKEHHE
2.1.5 Monens uneanpaoro raza B MKT
CBs13b MEXy JTaBJIEHUEM M CPEIHEW KMHETUYECKOM dHEPIUen
2.1.6 MOCTYNATEIBHOTO TEIIOBOTO JBUKEHUS MOJIEKYJI HAECAIBLHOTO

ra3a (ocHoBHoe ypaBHeHue MKT):



rie m0 — macca OTHOM MOJIEKYJIBI,
N

TL=V

- KOHICHTpaUA MOJICKYJI

2.1.7 AbcomtotHas Temneparypa: T =t +273K

Cs13p  TeMmmepaTypsl ra3a CcO CpeJHE KHHETHYECKOU

3Heprnel71 MMOCTYyHaTCJIbHOI0  TCIJIOBOTO  ABWMIKCHUA  €TO

218 MOJIEKY:
I 2
E e Ly 3 kT
L2 2
2.19 VYpasuenue p = nkT

Moaens uiealibHOTO Ta3a B TEPMOIMHAMUKE:
| Vpaprerme Menreneena — Kianeiipora
| BeIpauieHHe [T BHYTPeHEeH SHePIHH
VpapHeHne MeHueneeBa — KianeiipoHa (IpHMeHNMbIe (DOpPMEI

3aMHcI):

2.1.10 pV =" RT =vRT = NiT, pzﬂ‘
K K

BripakeHIe 171 BHyTpeHHeil 3Hepriil 0JHOATOMHOTO IJIaTBHOIO
raza (IprMeHnMble GOpMET 3aIIICH):

U=3vRT =3 Ner =32 RT —ve 7= 2 p1
2 2 Zu 2

3aKkoH I[aJ'II)TOHa JJI JaBJICHUA CMCCHU Pa3pCiKCHHBIX I'a30B:

2.1.11
p=pt+p+..

W3onporeccsl B pa3peKEHHOM T'a3e C MOCTOSHHBIM YHCIIOM
Mouiekyd N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
n3orepMma (T = const): pV = const

2.1.12 moxopa (V = const):

= const

,a300apa (p = const):




2.2

V— t
T—COTlS

I'paduyeckoe npencrarinenue nzonporeccoB Ha pV-, pT-u VT-
JarpamMmMax.
OO0BEIMHEHHBI Ta30BbIA 3aK0H:
/4

1%
— = t
T cons

JJI1 ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCBIIJ_[eHHBIC U HCHACBLIIMICHHBIC IIapbl. KauecTtBenHas

3aBUCUMOCTDE IJIOTHOCTH M AABJICHWA HACBIIICHHOI'O IIapa OT

2113 TEMIEPATypbl, UX HE3aBUCUMOCTb OT 00BbEMA HACBIILIEHHOTO
napa
BnaxHocTs Bo3yXa.
OTtHocuTeNbHAS BIAXKHOCTH!
211 5o P (D)
B pHaCbIH.[Hapa(T) B pHaCbILLlHapa(T)
5115 W3MeHeHne arperaTHeIX COCTOSIHMM BELIECTBA: UCIIAPEHHE U
o KOHJICHCAlMsl, KUTIEHUE KUJIKOCTU
116 N3meHeHne arperaTHbIX COCTOSHMM BEIECTBA: IUIABJIICHHE U
o KpUCTAJIIIN3aLuUs
2.1.17 IIpeoOpa3oBanue 3Hepruu B (pa30BbIX Mepexoiax
TEPMOJJNHAMUKA
2.2.1 TemnoBoe paBHOBECHE U TEMIIEpaTypa
222 BryTtpeHnHss sHeprus
Tennonepenaua kak crocod W3MEHEHUsI BHYTPEHHEN YHEPIUH
223 6e3 coBepiieHus paboThl. KoHBEKIus, TEMIOMPOBOIHOCTS,
U3IIy4eHue
KonnuecTBo TEmIoOTHI.
224 VY enpHas TEMIOEMKOCTh BELIECTBA C:
Q = cmAT
VY nenwpHas Temiora nmapooodpazosanus L: Q = Lm.
2.2.5 VY nenbpHas TemoTa miasieHus A: Q = Am.
VY nenwsHas Tem0Ta CropaHus Tommsa q: O = gm
Y OneMeHTapHas paboTa B TepMOIUHAMHUKE:

A =pAV




. Beruucnenue padotsl 1o rpaduky mpouecca Ha pV-auarpamme

2.2.7

[TepBrIii 3aKOH TEPMOAMHAMUKH
Q12 =AUz + A1, = (U, = Uy) + A

Annabara:
Q12 =0= Ay, = (U, —Uz) =AUy,

2.2.8

Bropoii 3akon TepmoanHamuku. HeoOpaTtumbie mpoieccs

229

[Tpunnune! gerctBus TernoBbix MmamuH. KIT/:
O

Q 0

ZUHarp Harp ZoHarp

n:

2.2.10

2.2.11

MaxkcumansHoe 3HaueHue KII. [ukn Kapho:

T —T. T.
max N =M. = _FF Em | _zmm

HATQ HATD

VYpaBHEHHE TEILIOBOTO OaaHca:
Q1 +0Q;+0Q3+...=0

SJIEKTPOAMMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

DnekTpu3anus Ted U €€ MPOsBICHUS. DIEKTPUUECKUH 3apsl.
JlBa Buma 3apsiga. DJIEMEHTAPHBIN DIEKTPUYECKUM 3apsl.

3akoH COXPAHCHUSA IJICKTPUICCKOI'0 3apdaa

Bsaumonericteue 3apsinoB. Toueunsle 3apsaapl. 3aKOH
Kynona:
B OJJHOPOJHOM BEILECTBE C TUIICKTPUUECKON

IMPOHNIACMOCTBIO

F:k|‘?1|'|:71_ 1 _|‘3"1|"-'_?:

g’  4meg, 17

QHCKTpI/I‘-ICCKOC noixe. Ero geiictBue Ha QJICKTPUYCCKUC

3apsabl

F

-

Hanpspk€HHOCTD 31€KTpUUYeCKOro noist: E =

Anpo6Hblit

ITone Toueynoro 3apsaa:




, OTHOPOAHOC TI0JIC:

N

E = const.

Kapruns! nMHUN HAIPsZKEHHOCTU ATUX 1OJIEH

HOTGHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

PaSHOCTB IIOTCHIOHAJIOB U HaHpﬂ)KeHI/IeZ
A1z = q(P1 — ¢2) = —qA¢p = qU.

HOTCHHI/IaJIBHaSI OHEpIrusa 3apd/ia B IBJICKTPOCTATUYCCKOM

I10JIC:
W =q¢

IloTennman SJICKTPOCTATHYCCKOI'O ITOJIA:

¢_K
q

CBs13b HaHpH)KéHHOCTI/I IOJII 1 pa3sHOCTU ITOTCHLHHAJIOB JJIA

OJTHOPOJHOTO ATekTpoctaTudeckoro most: U = Ed

[IpuHIMI cynepno3unuu JIEKTPUIECKUX MTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+

HpOBOI[HI/IKI/I B BHeKTpOCTaTI/I‘leCKOM I10JIC.
VYcnoBue paBHOBECHS 3apsAI0B: BHYTPU IIPOBOJHUKA
Et=0

, BHYTpY ¥ Ha IOBEPXHOCTH IIPOBOJHUKA ( = const
JusnexTpuku B JJIEKTPOCTATUYECKOM noJe.

JlysnexkTpudeckasi MPOHULIAEMOCTD BEILIECTBA €

3.1.10

KOHI[CHC&TOp. BHCKTpOéMKOCTB KOHACHCATOpa:

q
C=—
U

. DNEKTPOEMKOCTH IIIOCKOr0 KOHJIEHCATOpA:
£gpS

= P :gCO

HapannenLHoe COCAMHCHUC KOHACHCATOPOB:

q =q1+q2+...,U1 = Uz =---rCnapam1_Cl+C2+---




3.1.11

IlocnenoBaTeabHOE COCIUHECHIE KOHACHCATOPOB:

1 1 1
U:U1+U2...,q1:q2 :...,CHOCH:C_1+C_2+...

OHeprus 3apsKEHHOI0 KOHIEHCATopa:
_qU _CcU* ¢*

¢c 2 2 2

3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

3.2.1

Cwuia Toka:

_4gq

ﬂrﬂ_}ﬂ

ITocTosuuemi Tok: I = const

Jns mocrostHHOTO TOKA q = It

322
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3.2.5

3.2.6

VYCIloBHsI CyIIECTBOBAHUS 3JICKTPUIECKOTO TOKA.
Hanpsixenne U u 9J1C E

3axon Oma i ydacTKa Lenu:
I U
"R
DeKTpuIecKoe COIIPOTHUBIICHHE. 3aBUCUMOCTb

COIMPOTUBJICHUA OJHOPOAHOI'O IMPOBOAHMKA OT €ro JJIWHBI U

CeUCHHUS. Y AeTIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l

Hctounuku Toka. 3/C ucTouHmka Toka:
_ ACTOpOHHPIXCPIJ'I

E =
q

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3axon Oma 1715 OJIHOM (3aMKHYTOM) 3nekTpuueckoi nenu: E

=]R + Ir, oTkyzna

E.r
"= R

3.2.7

[TapamiensHOe COeTMHEHNUE TTPOBOIHUKOB:
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[I=11+12+..,Ul=02=.,,

1 1. 1.
Rnapa}m Rl RZ

.HOCJ’ICI[OB&TGJ'II)HOC COCOIMHEHUEC ITPOBOJHUKOB:

Uu=u1+02+.,11=12=..,
Rl‘[OCJ‘I = R1 + R2+...

Pabora anekrpudeckoro toka: A = [Ut.

3akoH [[xoyins — Jlenna:

Q =I%Rt
3.2.8
.Ha pesucrope
UZ
R:Q=A=I?Rt =1Ut = —t
R
MOIHOCTb 3JEKTPUUYECKOTO TOKA:
A4 .
P=—010 =1U
Af {50
TemoBas MOLTHOCTB, BBIJIENSIEMAst HA PE3UCTOPE:
329 P=I2R=L—I=JTLT
R
MomHoCTh UICTOYHHKA TOKA!
A4
_ ©T. CHIT _
F = Ve =FEI
! Ar—l)
CBOOOJHBIE ~ HOCHUTENM  JJEKTPUYECKUX  3apsIoB B
3210 MIPOBOJHMKAX.  MexaHu3Mbl  IPOBOJUMOCTH  TBEPIBIX
o METaJUIOB, PACTBOPOB M pACIIaBOB DJJIEKTPOJIMTOB, TIa30B.
ITonynposoauuku. I1o1ynpoBOIHUKOBBINA 11O
MAT'HUTHOE IT1OJIE
Mexanuyeckoe B3aMMOJCUCTBHE MarHuToB. MarHutHoe
ToJe. Bexkrop MarHuTHOMN WHIYKIUU. [TpunIIMI
CYNEPIIO3UIIMY MAarHUTHBIX I1OJIEH:
33.1 B=B1+B2+

JInaun WHAYKOUUW MArduTHOIO  ITOJIA. KapTI/IHa JIMHUH
WHIAYKIOUH Mar"suTHOIO 10JI4 IIO0JIOCOBOT'O u

HO,Z[KOB006pa3HOFO IIOCTOAHHBIX MAarHuTOB
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OnelT Opcrena. MarHutHoe I0OJIE TPOBOJHUKA C TOKOM.

KapTI/IHa JIMHHI HHAYKOUHA MArdiuTHOroO II0JId JJIMHHOI'O

332
IpsIMOTO  MpPOBOAHMKA U 3aMKHYTOTO  KOJIBLEBOI'O
MIPOBOJIHMKA, KaTYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIEeHUE U BEIUYMHA:
F, = IBlsina
3.33
, TJI€ 0. — YTOJI MEK/y HAlPaBJICHUEM IPOBOAHUKA U BEKTOPOM
B
Cuna JlopeHiia, e€ HanpaBJIE€HUE U BEIUYUHA:
Fnop =l q | vBsina
1€ 0L — YIOJl MEXAY BEKTOpaMHU
v
334
u
B
. JIBU>KeHue 3apsyKeHHOW 4YacTUIbl B OJHOPOJHOM MarHUTHOM
oJie
OJIEKTPOMAT'HUTHAA UHAYKIMA
[ToTok BeKTOpa MarHUTHOM MHIYKIIMH:
® = B,S = BScosa
34.1
# A
34.2 SIBnenue anekrpomarHnTHOW nHAYKIMK. D/(C nHayKumnu
3aKoH 3JIeKTpoMarHuTHOW nHaykuuu dapanes:
3.43 AD
— _ (I:l.r
Ef - Af - i
A=)
N
344

OJ1C MHAYKIMU B IPSMOM IPOBOJHHUKE JUTUHOM 1,

JIBMOKYIIEMCS CO CKOPOCTBIO




()]
B OJJHOPOJAHOM MAarHUTHOM noJie B:
| E; |= Blvcosa

, TJIe 0. — yTOJI MeX1y BeKTOpoM B u HopMmalibio

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

-
-

luv
;ecim [ L
B,u v,10 | E; |I= Blv
345 [IpaBuso Jlenia
NHAYKTUBHOCTB:
L= )
o

346 >um®=LL
Camounnykuus. JIC caMOMHAYKITUU:

AN
E. =— EL =TI
—0

9HGpFH$[ MArauMTHOIO ITOJIAA KaTyIIKH C TOKOM:

347 LI?
W=

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

Konebarenbubiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHus B U€ATbHOM KOJIeOaTEeThbHOM KOHTYpE:




[ q(1) =G, sin( ot + @)

11[?] =g, =, cos( wt+@y) =1 cos(at +q)

®opmyna Tomcona:

T =2nVLC
, OTKyJ1a
21 1
w=—=—
T LC

.CBs3b AMIIIMTYAbI 3apdaa KOHACHCATopa C aMHHHTyz[Oﬁ CHIJIBI
TOKa IIpH CBO6OI[HBIX SJICKTPOMAarduTHBIX KoJIEOAHHSIX B
nacaJlbHOM KoJie0aTeIbHOM KOHTYpC:

I
q... = R
)
359 3aKOH COXpaHEHUS SHEPIHMH B HACATHHOM KOJIeOATeITHHOM
o KOHTYpe€:

3.53 BoiHyX1eHHBIE 2JIeKTpOMarHUTHBIE Kosiebanus. Pe3onanc
Ilepemennsiii Tok. IIponsBojcTBo, nepenaya U norpedieHue
JJIEKTPUYECKON IHEPTUU

3.54 S 5 E ,

cU +LI =C‘L ﬂ“:Hﬂ“:cnﬂS’[.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumHass opueHTanus
355 BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe:
E1lBlc
356 [xamna 3JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue
o 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
161 [IpssMonMHENHOE pacIpOCTpaHEHHE CBETa B OJAHOPOJHOMU
o cpene. Toueunslii ucrounuk. JIyu cBeta
3aKOHbBI OTPa)KEHHUS CBETA.
a=p
3.6.2

ol B

S




3.6.3

[TocTpoenne n300pa>keHHii B TUIOCKOM 3epKajie

3.6.4

3aKOHbI IPEJIOMJIEHUS CBETA.

[Ipenomienue ceera:

nysina = nysinp.

AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:

c
Nagc = ;

OTHOCHUTENBHBIN TTOKA3aTeNb MPEIOMIICHHUS
n, 1

ng vy

nOTH

n

b

Xox JIydeil B ipu3Me.

n;

\"1 = \"2 y H].}']. = Hl}'l
COOTHOIIIEHNE YaCcTOT M COOTHOIIEHUE JJIMH BOJIH IIpHU
nepexoace MOHOXPOMATHUUYCCKOIO CBCTa UYCPE3 TI'paHULY

paszzesna AByX ONTUYECKUX CPEJ:

3.6.5

3.6.6

n,<n, ny

n

anp

IlonHoE BHYTpEeHHEE OTpaKEHHE.

[IpenenbHbI yroJl NOJIHOTO BHYTPEHHETO OTPaKEHUS:

. 1 n;
Sinay, = =—
Noru nq

Cobuparoniiue M pacceuBarolue JHH3BL. TOHKas JIMH3A.

DOKyCHOE PACCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:




®opmyiia TOHKOH JIUH3bL:

1 4 1 1
d f F
VBenuuenue, 1aBacMoe JIMH30M:
o h If]
H d
T~
3.6.7 d
[ 3
H
F
L
IANENY
E
B cnyuae paccenBaronieil JIMH3bL:
1
DO=F = 50,
. h 1f 1
H d
3.6.8
Xon myda, IpOLIEIIEro JIMH3Y IO IIPOU3BOJIBHBIM YIJIOM K
e€ rnaBHOM onrtuyecko ocu. IloctpoeHne uz00paxkeHUi
TOYKH M OTpe3Ka MpsIMON B COOMPAIONIUX U PacCEUBAIOIINX
JIMH3aX U UX CUCTEMax
1.6 ®doroannapaT Kak ontuyeckuil mpudop. ['na3 xkak ontudeckast
cucrema
WNuTtepdepennus cera. KorepeHTHbIE MCTOUYHUKH. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTHUHE OT JIBYX  CHH(]a3HBIX
3.6. KOT€PEHTHBIX UICTOYHHUKOB:
s
MAaKCHMYMBI — A=2m—, m=0,£1.+2.£3 _
v
MIHIMYMEI — A=(2m+1)=, m=0,£1.£2.+3
2
Hudpakus csera. JudpaknuoHHas peméTka. YcloBUE
HAOJIOZCHUS TJaBHBIX MAaKCUMyMOB TIpM HOPMaJlbHOM
3.6.11 MaJieHUM MOHOXPOMATHUYECKOTO CBETA C JJIMHOW BOJHBI A Ha

peméTky ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...



3.6.12

Hucnepcus cera

KBAHTOBA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

4.2

4.3

4.1.1

I'umote3a M. [1nanka o kBantax. ®opmyna [lnanka: E = hv

®otonbl. DHeprus GoToHa:

E=hv=7=pc

Mmnynsc dhoTona:

doroaddext. OnbiTer A.I'. CrosteroBa. 3akoHbI hoTodhdekTa

4.2.1

422

423

4.3.1

YpaBaenwue DitamTeitHa 11t porodaddexra:

Eporona = ABBIXOJA + Eiyumar,

rac,

hc
E(l)OTOHa =hv = Pk ABLIXOAa = hvl{p =

hc
Axp

2
MV~ max

E}cnnmax 2 e Usan

JlaBneHue cpera.
JlaBiieHHE CBETA HA TOJIHOCTHIO OTPAKAIOIIYIO TOBEPXHOCTh U

Ha MOJIHOCTBIO MOIIOLIAOILYI0 TOBEPXHOCTh
OU3NKA ATOMA
IInanerapHas monens aroma

[Toctynater bopa. Mznydenne u moriomeHne (GOTOHOB MpHU
Mepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUH HA IPYTOM:

hv =,;£=

Y

E,—E

T
JInnenyaTele CIIEKTPBI.
CrnexTp ypoBHEHN 3HEPTrUU aToMa BOJIOPOJA:

E =

"

—13,63B
= p=1.2.3, .

i
OU3NKA ATOMHOI'O AIPA

Hyxnonnas mozxens siapa ['eiizenOepra — MBanenko. 3apsin

anpa. MaccoBoe uuciio sijpa. M3otomnsl

432

PagnoakTuBHOCTE.




Anbda-pacnan:
A A4 4
7 X—7 Y+ He

bera-pacnan.

DNeKTpOHHBIN B-pacnai;

A A 0~
2 X—= Y+ je+v,

[TosutponHsIit B-pacnan;
A A 0=, .,
s X—=2 Y + e+ v,

l'amMmma-u3nydenue

3aKoH paJIMO0aKTUBHOTO pacnaia:

-t
N(t) = N, * 2T.

4.3.3
[TycTs m — Macca paiiOaKTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy* 2T
434 Snepubie peakuuu. JleneHue u CUHTES A1Iep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



