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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Duznka» Ha yriayoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAMMBI JJIA MPOAODKEHUS 00pa3oBaHMs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coziep>kanue yueoHoro npeamera «Dusnka» mo rogam o0yyeHus.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH JUJISI  pealiv3alldd  Pa3JIMYHbIX METOJAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKkompHBINH Kype GU3NKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busmdeckoir reorpadmeir u actpoHommer. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHIUIBI €0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (QU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTapHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICJIEHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 53KOJOTMYECKHMM Mpo0JiieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIKAINAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢pusmku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHWUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KiaccoB. BTopoilt cmoco6 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKHU JJIS 3TUX BUJOB YUYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYIIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (U3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKOU MOJEIbIO, MO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYXKAIOUIEH KU3HH, TPeOyroIrue BhIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIEro 00pa3oBaHus JOJDKEH U3y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHWW ©  TPOIECCOB, OJMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUEe WHTEpPECa M CTPEMJICHUS OOYYaromuXxcsi K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PECHHS KaK pe3yjbTaTa M3y4YeHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTrkeHHne 3TUX Ielied 00ecreunBaeTCsl PEelICHUEM CIEAYIOIHUX 3a7a4d B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckol MOJENbI0, 3a/Jad, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/IaHUE
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMH CaMOCTOSATEJIPHOTO IUJIAHUPOBAHUS U TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATBHON AESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusi BBIOMpaeTCs O0O0YyYalOUMMUCA, I[UIAHUPYIOIUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedyeHb JIabOpaTOpPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. HayuHnbiii MeTO IO3HAHUSA NPUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHnsi (U3WYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealibHas >KUJKOCTh, WJEaJbHBIA a3, TOYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpOCTb (CpeAHssi CKOPOCTh, MITHOBEHHAs CKOPOCTb) M
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUAIbHOM TOUKU OT BPEMEHHU M UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBukeHue. JIBMOKEHHE  MATEpUAIBHOW  TOYKHA IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOHMCTBA W TEXHOJIOTMUECKHE IMPOIIECChl: CHUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnrocTpanus npeaenbHOro nepexo/ia i "3MEpEHNe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUKEHHS C II€JIbIO ONpPEAENIEHUsI MTHOBEHHOM
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOIL TabopaTopun).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuojaa OoOpalieHus] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIUI Cyneprio3uiuy CHIL.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckod MUpOThl. JIBH)KEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJIBKEHUS U CHJIA TPEHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: NOALIUIHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MTA/ICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBHUCHUMOCTH BPEMEHHM JBHXKEHHsS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, MIEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTeprualibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHbIE CHIBL. lloTeHumanebHas sHEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHyu Ui MACANBHOM JKUIKOCTH Kak CIEICTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX Te€ U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJeabHOM Tra3e C TOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu 1BUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »Heprus. KommuecTtBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afauadbara. AOCONIOTHAs TeMIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcamus. lcmapeHne W KureHwe. Y enbHAs
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactskenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpEeHHUs Tell (Ha KAYECTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOIIECCHI:  KHUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA M  MOJIYIIPOBOJAHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apsna.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSHKEHHOCTH IOJI U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy 1apa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHMST) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 ydacTKa LEMu.

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

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaMPSKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKa OT CONPOTHUBIICHHS IPH TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXY MOJIIOCAMH MCTOYHUKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTHM CWJIbI TOKAa OT HANpsDKEHHS Ui JIAMITbI
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TeMiiepaTypbl. CBEpXIpOBOANUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAs ITUCCOLMUALMA.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHME aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHU MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B LE€MH TOCTOSIHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHKME (3aKOH COXPAHEHHSI MEXaHUYECKOM sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosneOanui. Ilepumon ManbiX CBOOOJHBIX KoJieOAHMIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHuii 1 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOaHUIX Tpy3a Ha TIPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJ€0aTEIIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, MHTep(epeHIus u
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPeJIbI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MONEPEYHBIX U MPOA0IbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue moJiHOro BHYTPEHHETO OTpakeHus. Mojieinb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI ClIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOIMIOTHO YEPHOTO Tea).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 3J1eKTpOHOB Ha KpUCTaJIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

UccnenoBanne dhoTope3nucropa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u noromieHne GOTOHOB MPHU MEPEXOIE aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3nydenus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EanHCcTBO pm3nuecKkoi KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHs acTpoHoMUU. [IpuKiianHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o00maromiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOW W  IMPOTHOCTHYECKOW  (yHKIMH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

NUzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DaKT, rumnoresa, (pU3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOAE, KoseOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYypa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBU-meub, yiabTpa3ByKOBas JUATHOCTHKA B TEXHUKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMH  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIlecTBa, Y4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTEIbLHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAIUIO U MPUHHUMATh OCO3HAHHBIC PEILICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymymiel mpodeccuu U peann30BhIBaTH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHue OmbITa JNESITEIBHOCTH IKOJOTUYECKOW HANpaBJICEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4YeHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYI0O M HCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUHN QUBUKH,

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, MPEIJIaraTh OpUrMHAIBHBIC MTOIXOAbl U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M MHTEpIpeTalnrio WHPOpMalUU pa3iInuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (HOPMY MPEACTABICHUS U BU3YAIU3AIUH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C UCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

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

OPUHUMATh UEIHM COBMECTHOW JE€ATEIbHOCTH, OPraHHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOp, ApTryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKHA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIMXcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAaUBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJIoBeKa, POJib U MECTO (DM3HKU B COBPEMEHHON HAay4HOU KapTHHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOjened (u3andeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe u abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amumes Uit CKOPOCTH W TepeMeleHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCIIOBUSI paBHOBECHS TBEPJOrO Teia), TMPH OSTOM UCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TETIJIOBBIE MPOIECCHI U SIBICHHS, UCTIOIB3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEH KHUHETUYECKOMU
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM uenu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPrus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod naedpopmanuu NOpPYKUHBI, KOJUMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsHDKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTO IIapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4yacTKa LENU C IOCIEHOBATEIbHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHHE, MU(y3Hs, UCIIapeHHE,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  W3MEPEHUM, MIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIICOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3UKOB B pa3BUTUE HAYKHU, B OOBSCHEHHUE IPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MacHOCTH, MPEJICTABICHUN O pallMOHAIBHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
CONEpKaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMylro  HMHQOpMAIMI0O W  OLEHHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAllMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHON KapTHUHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIEHHAIBHOW TEOPUU OTHOCHUTEIbHOCTH, KBAaHTOBOMN
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyaTh YCJIOBHUS NPUMEHUMOCTH MojeNed (QU3MYEeCKUX Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIWH3a, MOJIeJIel aTOMa, aTOMHOTO spa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHHIE MPOLECCHl U SABJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddekra, mepBed W BTOpoM mocTynaTel bopa, mpuHLHUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATHUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA UMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMpaBJICHUE HUHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJIA aHaliM3a M OOBACHEHUS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUPOBaTh pe3yibTaThl TOJYYEHHOH 3aBUCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJBHBIA METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIy4YEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IMpenIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIHOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NUECKUX TEOpUi
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3ajaud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONIB30BaHUH, 4 TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHIKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3alMOHHbBIC u MO3HaBaTENIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIBHO PACIIPEACIATh ACSITEIFHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pasznen 1. HAYUHBIM METO/] TIO3HAHUSI ITIPUPO/IbI
11 HayuHb1ii MeTOT TTO3HAHUS IIPHPOILI 6 bubmorera [JOK
' ya A PHPOA https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruia 10 . https://m.edso0.ru/f16b68d7
bu6nmoreka [JOK
22 Hlusamuia 10 https://m.edso00.ru/f16b68d7
N bubmuoreka [JOK
23 Cratnka TBEpAOrO TENA > ! https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/f16b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [IOK
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IIEPEX OBl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onexrpirieckoe nore 24 https://m.eds00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>1 Dusireckitit MpakTAiyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOC EPEA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue koebaris 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso00.ru/39859¢f1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE BpeMs 10 https://m.edso00.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HayKa O 1 bubnnorexa [JOK
Ipupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
OKCHEpUMEHT U TEOpUs B IPOLIECCe
3 H03Ha}II)I/I$I HPHUPOIEI pHaGm(I))neHHe u 1 buGnuorexa [IOK
PHPOIBL. https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus pU3NIECcKux 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmI0OTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATEIbHOCTH JIIOIeN
Mexanundeckoe aBmkeHne. CucreMma
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHUYeCKOro ABrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4i MEXaHUKHU
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubnuorexa [JOK
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€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpocTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTeil. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padpuueckoe onucanue

12 ngﬁg{)onHHeﬁHoro JIIBHOKEHHUS C bubnmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOJIHOTO Ma/IeHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaPuKu

14 JBmxeHue Tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS

15 ckopoctb. [lepnoa u yactora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
[leHTpOoCcTpeMUTENHEHOE U TIOTHOE
yCKOpeHue
16 KoHnTtponbHas pabota 1o teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

[TepBbrIif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bub6nmoreka [IOK

17 [Ipunuun oTHOCcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9¢e4a64
HeunepuuanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYIOIIAs cUila. bubnmnoreka HOK
Bropoii 3akon HetoTona. Macca https://m.edso0.ru/141d3837
19 Bzaumopeiictue ten. Tperuitl 3aKoH bubnunoreka LIOK
Herotona https://m.edso0o.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3al;an:{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa LIOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
99 Cuita TSKeCTU U yCKOPEHHE bubmuoreka [IOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas bubmmnoreka HOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmorekxa [IOK
24 Cuna ynpyrocti. 3akow I'yka. Bec tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BuIbI cui bubnuorexa [IOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS] CPEBI https://m.edso00.ru/2cb29676
26 Hasnenue. 'mapocrarndeckoe bubnunoreka LIOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK
27 [TocTynarensHOE U BpalareibHOe bubmmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edso0.ru/2b95d57e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCU bubmuorexa [IOK
BpauieHus. [1nedo cusl https://m.eds00.ru/653d3459
CiioxxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp Tsxectu Tena. bubnuorexa [IOK
VYcnoBust paBHOBECUS TBEPAOTO TeEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCHS
bubnuoreka [{OK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTposbHas pabora 1o Teme bubnnoreka [JOK
"Tunamuka. CtaTuka TBep0ro Tema" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTepUabHON TOYKH,
32 CHCTEMBI MaTEpUaAIbHBIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM>KEHNHU LIEHTPA Macc
NmMnynbe cuibl 1 UI3MEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa. brbmmorexa LTOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMItynbca MaTepUAIbBHON
34 tTouku. [IpencraBienne o coxpaHeHnn bu6muoreka [JOK
MOMEHTa UMITYJIbCa B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 Penterme saza https://m.edso00.ru/f7706d63
36 Pabora cuitbl Ha MaJToM ¥ Ha KOHEYHOM bubnuoreka [JOK

nepemernieHnu. [ 'papuueckoe

https://m.eds00.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

npezcTaBiIeHne pabOThl CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

bu6nmorexa [IOK

37 W3MEHEHNN KHHETHYECKOH DHEPTUHU
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIIMATBLHEIE
38 cuisl. [ToTtennuansaas sHeprus. Bropas bubnnorexa LIOK
' privt. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpOCTh. CBA3b
paboOThl HEMOTCHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHNYECKON DHEPTUU bubnuorexa [JOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUU
Yapyrue u He M€ CTOJIKHOBEHUS.
40 N Ez;em/le BeyH If };IFJ'II/I IUIST aeabHON bubnmorexa HOK
p pHY https://m.edsoo0.ru/f30f43b6
KUJIKOCTH
a1 KonTposabHas pabora no Teme "3aKoHbI bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butne npeacrasiieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 TeruioTel. OcHOBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
HMuddysus. bpoyHoBckoe TBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABWKEHUSI U bubnnorexa [JOK
P o p p https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBUS YaCTHI[ BEIECTBA
Macca u pa3mepsl MOJIEKYHI (aATOMOB).
44 KOJ‘II/ILICC’II“DBO Bep €CTBa l_iIOC”(I‘OHHHaH) bubmmorexa TIOK
H ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermoBoe paBHOBeCHE. bubnuorexa [JOK
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[lIkana [enbcust

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [JOK
47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/8d12c328
49 AbGcomoTHas TeMieparypa. 3aKoH bubnuoreka [IOK
HanbroHna https://m.edsoo.ru/14e02d1f
50 H3omporeccsl B uaeaabHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEILECTBA https://m.edso00.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [JOK
https://m.eds00.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Ocrontioe ypasretie MKT https://m.edso0.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KNHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYMATENFHOTO TEIJIOBOTO ABMKCHUS
e€ yacTull
55 O00011eHne 1 cUCTEMaTU3AINS 3HAHUI but6mmorekxa [IOK
o Teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbhas padora no Teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamMuueckas cucTeMa. 3a/laHue bubmmoreka [JOK
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BHEIIHUX ycnoBul i T/ cucremsl.
BHeuiHue v BHyTpeHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OUCBHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

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

bu6nunorexa LIOK
58 Camonpou3BoibHas penakcamus T
P P 8 A https://m.edso00.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaens ujiealbHOTO Tasa B
59 TEpMOJIMHAMUKE. Y CJIOBUS bubmorexa [IOK
P . https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJIETN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKECHUE U1l BHYTPEHHEN SHEPrUU https://m.edsoo.ru/bal178d0
Bripaxkenue anst BHyTpeHHEH dHeprun
61 O0JHOATOMHOT'O UJICAJIbHOTO Ta3a. bubnuoreka [{OK
KBasucrarnyeckue u HECTaTHUSCKHUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJMHAMUKe. Brruncienue paboThl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
quarpamme
Tennonepenava kak crmocod W3MEHEHUs
63 BHyTpeHHeH 3Heprun T/l cuctemsl 0e3 bubmorexa [TOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBek1us, TernaonpoBOAHOCTD, bubnunorexa LIOK
W3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bubnunoreka LIOK

Tena. Y IeIbHas U MOJISIpHAst

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AelibHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITPU bubnmnoreka HOK
66
TemIonepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMpoOIECCe. bubnunorexa LIOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonuuecTBo TemioTs! u pabora Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUu bubmorexa LIOK
https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6motreka [JOK
nporeccoB. HeoGpatumocTtsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
20 [IpuHIMIBL AEMCTBUS TEIIOBBIX bubmuoreka [IOK
mammH. KITJ] https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3Hauenue KITM. Iukn bu6mmoreka IIOK
Kapno https://m.edso0.ru/fe3857b9
bubmmoteka IIOK
72 Pemerite aga https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIEKThI
73 HCTIOJIL30BAaHUS TETIJIOBBIX JBUTATEIEH. but6mmorekxa [IOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edso00.ru/9867aaa7
cpenbl
but6mmorekxa [IOK
& Pemterie 3aza https://m.eds00.ru/c8c70432
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN BuGorexa LOK
75 no teme "Tepmonunamuka. Ternosbie

MAaIIHe!"

https://m.edsoo.ru/28d62b3f
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KontponsHast pabora o Teme

bubnunoreka LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHb!" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIEHCAIHS.
77 I/Iclr)la eII;He ¥ KUMeHue. Y aebHas bubmorexa HOK
P A https://m.edso0.ru/6f8e6777
TEIIOTa TapooOpa3oBaHuUs
HacpiieHHbIe 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHnHnast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHUS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LIOK
TEPATYPEL https://m.edso0.ru/f5¢17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMITEPATyphl KHUIICHUS OT
JaBJIEHUS B KUIKOCTH
79 Bnaxxnocts Bo3yxa. AGcotoTHas U bubnnorexa [JOK
OTHOCHUTEIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
bubnmorexa LIOK
80 Pemnrenne 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
p ) P https://m.eds00.ru/20a88a03
KPUCTAIIJIOB
[InaBrneHue 1 KpUCTAIIN3AIIUS.
but6mmorekxa [IOK
82 VY nenpHas TEILIOTA IJIaBIICHU.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TENIA.
Aepop P Bu6mmotexa IJOK
83 Pactsokenne u cxxarue. Cnur. Monynb
. https://m.edsoo.ru/dalaabl0
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe pacmpeHne XKUAKOCTEN U
i bubnuotexa [JOK
84 TBEPBIX TEI. AHTAPMOHHU3M TETIJIOBBIX

KOJIeOaHWI 4aCTHI] BEMIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.eds00.ru/97a0672f

bubnunorexa LIOK

86 v 0

PABHEHHE TCEHIOBOTO batarca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 P

clieHie sajad https://m.eds00.ru/8ab7f40d
[IoBepXHOCTHOE HATSKEHUE.
Kanunnspuele sBienus. JlaBnenue noj Bbu6mmoteka [IOK

88 .

HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHre U CHCTeMaTU3alus 3HAHUH
89 1o TeMe "ArperaTHble COCTOSHUS bubmorexa OK
P " https://m.eds00.ru/0b52575¢
BeriecTBa. Pa3zoBbIe MEPEXO/IbI
KonTposnbHas padbota no teme
90 "ArperaTtHble COCTOSIHHSI BEIIECTBA bubmorexa HOK
P | B ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DneKTpu3anus Tel U e€ MposBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnorexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoIHUKH, https://m.edsoo.ru/laff445f
JUAJICKTPUKU U TIOJTYIIPOBOTHUKHI
DJIeMEHTAPHBIN JIEKTPUUECKUI 3apsi.

92 3aKoH coxp aHeHUs 311:1@ I/Iqecxorlcj) ’ bubmorexa HOK

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

93 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorexa [IOK
3apsasl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

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

https://m.edso0.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunoreka LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsza. Jlunuu bubmunoreka [JOK
HaNPsHKEHHOCTHU AJEKTPUYECKOTO MOJIS. https://m.edso00.ru/3dac6957
OIHOPOIHOE AIEKTPUUYECKOE MTOJTC
[ToTeHunanbHOCTD

97 IIEKTPOCTATUICCKOTO oISt PasHOCTH bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[TorenuuanpHas SHEPrus 3apsia B
98 aNeKTpocTaTuyeckoMm mnose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATUUECKOTO MO
CBs13b HANPSDKEHHOCTHU TOJISL U

99 A3HOCTHU MMOTEHIUAIOB JIJIs bubmorexa LOK
P i . https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO OIS

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 Pemenue 3ama

HHCHHE sanad https://m.edso0.ru/5a582263

102 [Toe Toueunoro 3apsna. [Tome bubnunorexa LIOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00wémy mapa. [Tone paBHOMEPHO bubmmorexa [IOK

y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOHMKY B 31IEKTPOCTATUYECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JIMPneKTpUKY 1 OIyIPOBOJHUKH B bubnmoreka [JOK

OJICKTPOCTAaTUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpnencarop. D1nekTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
MIJIOCKOTO KOHACHCaTopa
[TapamiensHOE coeMHEHNE bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbpHOE COeqUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOTIo KOHAEHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edso00.ru/27434040
111 JIBukeHue 3apsyKEHHON 4acTULIbI B bu6mmoteka [JOK
OZHOPOJHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cucTeMaTH3alus 3HaHUN bubmmnoreka HOK
1o Teme "DneKkTpuueckoe mnoie" https://m.eds00.ru/5752603f
114 KonTposnbHas pabora no teme bubmmnoreka HOK
"DnexkTpuueckoe moie" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y ClIOBUSA
115 CYIIIECTBOBAHMUS ITOCTOSIHHOTO bubmorexa HOK
ym https://m.eds00.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 " .H
crowmikit Toka. Hanpsikere u 3/1C https://m.eds00.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEMnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHUCUMOCTb COMPOTUBIICHUS bubmuoreka [IOK

OIHOPOJHOI'O MPOBOAHUKA OT €TO

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUTIOAAHN MOIIECPEUYHOTO

cedeHus
119 Y 1espHOE COMPOTHBIIEHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, MApATIIEIBHOE, bubnunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX Bbu6motreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnunoreka LIOK
122 P
CHicHHe sanat https://m.eds00.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubanorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605¢c5¢c
bubnuoreka [{OK
124 P
CHICHHE 33/t https://m.eds00.ru/6761bf0f
MomHOCTh 3JEKTPUYECKOTO TOKA.
125 TeroBast MOIIHOCTB, BbIAEIsIEMas Ha bubmmorexa LIOK
- BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Peenne 3axas https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE COPOTUBIICHHE bubmmoreka [JOK
HCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa aJis TOJTHOM (3aMKHYTOM) bubnuotexa [JOK
ANEKTPUUECKOMN LTI https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 P
CHICHHE a1 https://m.eds00.ru/35800679
but6mmorekxa [IOK
1 M
30 OHIHOCTD HCTORHIKA TOka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmuotexa [JOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
A PEI https://m.edso00.ru/35368f3e
bubnmoteka [IOK
133 P
clierHe sazad https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo teme "IloCcTOSTHHBIHM bubnunoreka LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "l[locTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo teme "l[locTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aysa 3HaHUH
137 1o Teme "I1OCTOSTHHBIN 3JEKTPUUCCKUN bubmorexa HOK
" P https://m.edso00.ru/bfd7a050
TOK
138 KonTposnbHas padbota no teme bubmmnoreka HOK
"ITocTOSIHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOANMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P . ’ p https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B paCTBOPAX U
140 aCIUTIaBax JJICKTPOJUTOB. 3aKOHBI bubmmorexa [JOK
P P ’ https://m.edso00.ru/4b423491
®dapanes 1S HIEKTPOIU3a
bubnunoreka LIOK
141 i !
DEKTPHICCKHH TOK B rasax. [Lasma https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuotexa [JOK
BakyymHble mpuGopsl https://m.edso0.ru/2E+160
143 DJIEKTPUUYECKUI TOK B bubmuoreka [IOK

IIOJIYIIPOBOJHUKAX

https://m.edsoo.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKUi MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B LIENIU MIOCTOSIHHOT'O TOKA MPH MOMOILIN
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueii o ¢usuke. [Ipumepsr
U3MepeHusT PU3NUECKUX BEITMUUH MIPH
MOMOIIIY KOMITbIOTEPHBIX AJaTYUKOB"

bubnunorexa LIOK
https://m.eds00.ru/83622200

bu6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LETBIO OMPEACIICHUS MTHOBEHHOM
ckopoctH"

bubmuoreka [IOK
https://m.edsoo.ru/f6292f5f

147

Du3nUeCKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
wim "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUN"

bubmmoteka IIOK
https://m.edso00.ru/6960b6ef

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIeHHOTO TOPU30HTAIBHO"

but6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3ydyeHue NBUKEHUS Tela 1o
OKPY’KHOCTH C IIOCTOSSHHOM 110 MOJYJIIO

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" mwiu "HccnenoBanue
3aBHCHMOCTH ME€pHOJIa 00paleHHs
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue paBHOICHCTBYIOIIEH CHJITBI
IIpU JIBHKEHUH OpYyCKa MO HAaKJIOHHON
mnockoctu" unu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBIKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKkuil MPakTUKYM IO TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX
nedopmarun” unn "MU3yuenune
JIBOKEHUSI CUCTEMEBI TEJI, CBI3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKHi
0710K"

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

152

Du3nUeCKU IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 puirenTa
3apucumocTH Frp(N)" unun
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C TIEPEMEHHBIM
KO3 PHULIHEHTOM TpeHHs" UITN
"N3y4yeHne qBUKEHMS IPy3a Ha Bally C
TpeHuem"

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

153

DuU3nyeCcKui MPAKTUKYM 110 TEME

but6mmoreka [IOK
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155

156

"HccnenoBaHue ycioBU paBHOBECHUS
TBEP/IOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
unu "M3ydeHne ycTOMunuBOCTH
TBEPAOrO TeJa, UMEIOILETO IIJI01a/1b
onops!"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIENN
IIEKTPOMOOWIISI U MOIIHOCTH CHITBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJa C UMITYJIbCOM CHJIBI"
nm "ccnegoBanue coxpaHeHus
UMITYJIbCa IIPU yIIPYTOM
B3aumozeiicteun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" win
"M3y4eHne n30X0pHOro Ipouecca” uin
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSHUS"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TennoéMkoctu"
unu "HccnenoBanue mpoiecca

https://m.edsoo.ru/4a04f4f7

bubnunoreka LIOK
https://m.edso0.ru/856fb28e

bubnunorexa LIOK
https://m.edsoo.ru/e0fe7e07

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61
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157

OCTBIBaHHMS BeliecTBa MiIn
"UccnenoBadnue agnadaTHOrO
nponecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS KUKOCTEN"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" it
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX NApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/lyXa U OI[EHKa Macchl IapoB B
nomeniennun". 3mepenue
Kod(duUIMeHTa MOBEPXHOCTHOTO
HATSHKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOTO KOHIEHCATOPa B YHEPTUIO
U3ITy4EeHUs CBETOaMO0a" UIN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHoCcTH
MOTEHLNANOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEIHLHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Pu3N4eCKUuil IPAKTUKYM 110 TEME
"UccneqoBaHue CMENIaHHOTO

bubnunorexa LIOK
https://m.edsoo.ru/ec424377

bubnunoreka LIOK
https://m.edso0.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro CONpOTUBIICHUS
npoBogHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIbI TOKA OT
HANPSDKEHUS JJ1s JTaMITbl HaKaJIuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue aekTpoan3a’ wim
"N3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeEMIIEpaTyphl" Win
"CHsiTHE BOJIBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”
PesepBnbiit ypok. O000IIEHNE U
161 CI/ICTIe)MaTI/IBZ.IIl_:[)I/I}I 3HAaHUH 110 TEME Bubmiorexa IOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBnbiit ypok. O000IIEHNE U
162 CI/ICTIe)MaTI/IBZ.IIl_:[)I/I}I 3HAaHUH 110 TEME bubmorexa LOK
" " https://m.eds00.ru/3149956b
JlmHamMuka
Pe3epBHblii ypok. O000IIeHNE 1
163 CI/ICTEM&TI/ISZIII)I/HI 3HAHUH 110 TEME bubmorexa LIOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Telna
PesepBurrii ypok. O000111€HIE U
164 CI/ICTIe)MaTI/I?,Zp WS 3HAHWM 10 TEME Bubmorexa HOK
" B " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHCHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHCTEMAaTU3alys 3HaHUH 110 TEME bubnunoreka LIOK

"OCHOBBI MOJICKYJISIPHOKMHETUYECKOM
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHHE 1

. bubnuorexa [JOK
166 cUCTEMAaTH3alNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/Obcc77¢cl
"Tepmoaunamuka. TernnoBbie MalIuHb!"
PesepBHeiit ypok. O600ICHHE U
167 CHCTEMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie epexoab"
PesepBHrlil ypok. O0001I€HIE U
168 CI/ICTEM&TI/ISZP Hst 3HaHI/II\/IJIH 110 TEME 1 bubnnorexa [IOK
" B " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBHEblil ypok. O0001IIEHHE U
169 CI/ICTEM&TI/IBZP 1501 3HaHI/II7IIlI 10 TEME 1 Bubmiorexa OK
" Iul . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JEKTPUUSCKUN TOK
PesepBusblii ypok. O0001IEHIE U
170 CI/ICTEMaTI/BZp U 3HaHI/II7IIlI o teMe "Toku 1 bubnmorexa HOK
B " https://m.eds00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
B3anmopeiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM WH, 17178
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK I\/LIIarHI/ITHLIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DIeKTpOU3MEPUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanTpaBJICHUE U
7 MOAYJb. JIBU2KEHHE 3apsKEHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
CHICHHE 3aAak https://m.edso0.ru/504e98c7
9 Pa6ora cunsl Jlopenma 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerye sanaq https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKu, apa- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrukos. [Ipumenenne buomorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 VH uu. [ToTok BeKTOpa MarHUTHOM bubmorexa LOK
ALYKIHH. p https://m.edsoo.ru/b3efaOcl
WHIYKIINH
bubmmoteka IIOK
16 IAC unnyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edsoo.ru/0235cc02
but6mmorekxa [IOK
20 P
CHICHHE a1 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 IT J
pasuio Sera https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymka bubmuorexa [JOK
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HWHAYKTUBHOCTHU B LICTIU ITOCTOSAHHOI'O
TOKa

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

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 P
CHICHHC Safat https://m.edsoo0.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3aus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpouHaMuKa" https://m.edso00.ru/76484025
97 KonTtponsHas pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
Komnebarennpuas cucrema. CBOOOIHEIE
28 koneOanust. 'apmoHnueckue bubmorexa LOK
-Lap https://m.edsoo.ru/7¢1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOJIECOaHUI U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3¢99692
HSHEPreTUYECKOro U KHHEMATUYECKOTO
OIIMCaHU
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

KOJIeOaHUI MAaTEMATUUYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX

https://m.edso0.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICORHHA https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agag https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexannueckue
36 K(E)JI668.HI/I$(11) BpM ?IiIKaJ'ILHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
UHCTPYMEHTAxX
O00011IEHNE U CUCTEMATU3AIUS
37 3HaHUU 110 TeMe "MexaHndecKkue Bubmiorexa HOK
| https://m.edsoo.ru/eb84182f
KoaeOaHus
DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 o
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMIUTUTYIBI
39 3a 1:1 : KOHJIEHCATOPa C aMILIUT 0};11 Bubmiorexa ITOK
pAA g p M https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuotexa [JOK
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMarHUTHEIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE Bubmorexa HOK
) YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUs
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOT'O Bubmuorexa IOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karyimka MHIyKTUBHOCTH B LI€TH bubmmoreka [JOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1Sl JICKTPUYECKOM 1enu

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUHOCTh MepEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON 1IeITU buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
Uneanpusiil Tpancdopmarop.
48 HHOI/BBO CTBE)) ne(be paqa Hp buGnuorexa [IOK
p a - TTEPEAl . https://m.eds00.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW IHEPTUH
OKOJIOTUYECKUE PUCKU TTPU
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘IB30]§)aHI/I$Ip bubmorexa LOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 P
CHLICHHE 3a/1ad https://m.edsoo.ru/7cab59f8
O000IIIeHNE U CUCTEMATU3ALHS
52 3HAHUU 110 TeEME "DIEKTPOMATrHUTHEIE Bubmuorexa ITOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4ecKkue BOJIHEI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH but6mmoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEepUCTUKH 3ByKa bubmmorexa LIOK
e e 4 Y https://m.edso00.ru/138b6f09
Wndpas3syk u ynprpas3syk. [llymoBoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.eds00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIEKTPOMArHUTHBIE BOJTHBI. bubmmoreka [JOK
N3inydyeHune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
DHeprus MeKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
59 -
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [TprMeHeHue IeKTPOMAarHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHUTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTposnbHas pabora no teme bubmmnoreka HOK
"KonebGanus u BoJgHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubmmoreka [JOK
pactpoCTpaHEHHUsI CBETA https://m.eds00.ru/f9566406
Pemenue 3a1au Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [lmockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U bubnuoreka [JOK
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OTHOCHUTEJIbHBIN TTOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenpHblid yrou
MOJIHOTO BHYTPEHHETO OTPaXKECHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHIA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
cBera
Xop stydeit B mpusMe. Jucnepeust
. bubnuoreka [{OK
68 cBera. CIIOXKHBIN cocTaB 0€eJIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSHUE U bubnuorexa [IOK
onTuyecKas Cuiia JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoeHue n300paxkeHuii B JTMH3aX U bubmmoreka [JOK
HUX CUCTeMaX. YBeJIMUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C bubmorexa [JOK
p ’ ya https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMma bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 I I/IMeHI/IMO)sTI/I Fe(l;)MJ;T NYECKON bubmorexa [JOK
p p https://m.edsoo.ru/cd174a10
OITUKHA
74 CKopocTb cBETa U METO/IBI €€ bubmuoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Aucnepens csera https://m.edsoo.ru/lel6ccbe
76 WnTepdepenmus ceera bubmmorexa LIOK

https://m.edso0.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

KorepeHTHbie HCTOUHUKH. Y CIIOBHS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.eds00.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterme saat https://m.edsocI)_.[ru/3061de2b
bubnuorexa [{OK
7 [puvenenue unrephepentum https://m.edsoi_.[ru/668edb08
bubnnorexa [JOK
80 Jlugparis caera https://m.edsoc])_.[ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edsogru/d580411a
83 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(I)_.[ru/056c8158
85 CBeToBbIE BIICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o01eHre U cucTeMaTru3aIus bubmuoreka [JOK
3HaHui mo reme "OnTuka" https://m.edsoo0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [IOK
«OnTukay https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIIBHOCTH
89 [TocTynarel cnenuanbHOU TEOPUU bubmmoreka [JOK
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https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HUMITYJIbCOM PEIATUBUCTCKOM YaCTHIIbI bubmorexa [JOK
Y P HEL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEMIOBOE U3TYyYEHUE bubmorexa HOK
ya https://m.edso0.ru/f54035a5
bubnmorexa LIOK
o4 Jaxon eMetenit Buna https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEPIHs 1 HMIIYILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otoadp¢ext. OnpiTer A. T bu6muoreka [JOK
CronetoBa. 3akoHbl poTorPdexTa https://m.eds00.ru/8c68e5b9
YpaBHeHHne DUHINTENHA A1
98 dororddekra. "KpacHas rpanuma” bubmorexa I[JOK
- RP P https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbrte [1. H. bubmmoreka [JOK
JleOeneBa https://m.edso0.ru/64b4f966
100 BoistHOBBIE CBOMCTBA YaCTHIL bubmuorexa [{OK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoia i pasmepe! 06J1avcm https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa OK
PHyexyIip e https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bu6mmoteka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHUuli B MUKPOMHUPE.
104 Coo?Hg)meHm Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
.. bubnuoreka [{OK
1 P
06 CHICHHE PaciCTHbIX 3a/at https://m.edsoo.ru/ee9b3182
KontponbHas paboTa o TemMam: Bu6 10K
noIMoTeKa
1 7 n T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelns aToMa bubmorexa [JOK
. P A https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aToMa Boaopoza https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
U3JIy4CHHE CBETA https://m.eds00.ru/f945d85¢c
112 Jlazep bubnuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

113

Hyxnonnas mozeins saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edso0.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH paln0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Bnusnue

pPaarOaKTHUBHOCTHU HaA ’KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/IH

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledekt Macco spa.
S nepnblie peakuuu. AnepHeie
peaxTopsl. [IpoGiieMs! ympaBiseMoro

TEPMOSIIEPHOTO CHHTE3A.

OKOJIOTHYECKHE aCIICKThI pPa3BUTHA

AJIEPHOMN SHEPTETUKH

Mertoast peructpanuu u

WCCJIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIIBHBIE B3aUMOJCHCTBUS.
bapuonbl, ME30HBI U JIENTOHBI.
IIpencraBnenue o CtanmapTHON
mogenu. KBapk-rimooHHas Mozenb

aJIpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTUHBI MUPa

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bubnunorexa LIOK
https://m.edso0.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

118

OTansl PasBUTUA aCTPOHOMHU.

bubnunoreka LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTH 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIICIOBaHUI
CoBpeMEHHBIC ONITHYECKUE
120 TEJIECKOIIBIL, PAAUOTEIIECKOIIBI Bubmaorexa ITOK
-P ’ https://m.edso0.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIHUMOE buGnuorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
NBIDKEHUE
Conneuynas cucrema. CoJHIie.
122 CoJHe4Hast aKTUBHOCTE. MICTOUHUK bubmorexa HOK
o https://m.eds00.ru/22748eb4
sHepruu CosHIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xapakTepucTuku. [luarpamma brbmmorexa [JOK
., PaKTep o Snarp \ https://m.edso0.ru/42169944
CIEKTPAIILHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TJIaBHOM OCJIEN0BATEILHOCTH bubmorexa LHOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABJICHHS O bubnunorexa LIOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yre — Hama ['anakTuxa.
126 Twumne! ramakTuk. YépHble ALIPHI B bubnuorexa [JOK
- ep AAbIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Paciunpenne BeenenHoid. bubmmoreka [JOK

3akon Xab6mna. Teopus bonpbuioro

https://m.edso0.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBaA. PenukToBoe HU3JTy4CHUC

128

129

130

Macmrabnas ctpykrypa Beenennoi.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

DuU3nYeCKui MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOT'O MOJIA
IMOCTOSIHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraHeTUKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue cuibsl Ammepa" win
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuJibl TOKa'" WU
"Onpenenenre MAarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS

ANIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO Moisa"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOTO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

134

DuU3nyeCcKuil MPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue neprojia CBOOOIHBIX
KOJIeOaHUI HUTSHOTO U MPY>KMHHOTO
MAasiTHUKOB"

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

Pu3N4eCKU IPAKTUKYM 110 TEME

bubnunoreka LIOK
135 "IIpeoOpa3oBaHue YHEPTUU B
peobp b https://m.eds00.ru/a28026bd
NPYKUHHOM MasiTHUKE
Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIEI0BATEIIBHO COCIUHEHHBIE
136 op eHcaTop, Ka ezucrop" bubmorexa LIOK
KOHJICHCATOP, KaTYIIKY U PE3HUCT
H" P, KATYIIEY H P P https://m.eds00.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIH
MepPEMEHHOTO TOKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 "N3ydenue na 121 e (?M 3BYKOBOM brbmmorexa LIOK
HUE TTapaMeTPOB 3BYKOBOI
i " P P e https://m.eds00.ru/b100661a
BOJTHBI
Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepenne mokazarens mpeoMIIeHuUs
138 cre ar')' Mogvaere P bubnnorexa [JOK
TeKJa" WiIn TydeHU
yi https://m.edsoo.ru/42569eal
M300paKeH!s B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"
Pu3NYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUSI OT BEILleCTBA bu6muoreka [JOK
(Ha mpuUMepe KUAKUX JINH3)" WIn https://m.edso0.ru/b879fb3f
"U3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"
140 Pu3nuecKuil NTPAKTUKYM 110 TEME bubmmoreka [JOK

"HaGnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTEp(EpPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3N4eCKui IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PEIATUBUCTCKUX YacTull (1o
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1¢)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
wim "HMccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEeHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bu6mmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMeETpa”
i "M3yuenue nornomenus 6era-
4acTUL AJIFOMUHHEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCITOJTh30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONIpEACIICHUS
MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3usi CeBepHOro Mnostymapus u
spkue 38€3a61" win "HaOmroneHus B
teneckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIHs
3Hanuil. Posib GU3MKK 1 aCTpPOHOMUH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOM chepax
JIEATEeTLHOCTH YeJIOBEKa
O06o001IeHre U CUCTEeMaTH3als
147 3HaHuid. Postb 1 MecTo pusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso00.ru/18f19f7c
KapTUHE MHpa
O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusnueckoil reopuu B
OPMHPOBAHUHU MPEACTABICHHUH O
148 inﬁancxoﬁ Ka TEIHe MHpPaA, MECTO bubmorexa LOK
o b Pe, https://m.edso0o.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3 AL but6mmorekxa [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3 AL bubnunorexa LIOK
3HaHu# 110 Teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHui o teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHrEe U CUCTEMATU3 AL
. " bubnuorexa [JOK
152 3HaHu# 1o Teme "Craruka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3 AL

. bubnuorexa [JOK
153 3HAHWH MO TeMe "3aKOHBI COXpaHEHUS nommorexa L
| https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O06o001IeHre U CUCTEMaTH3aIus it OK
154 3HaHui o Teme "OCHOBBI htPtIsz'I/P/IrZTeecIi(:)(I)_[ru led440ca8
MOJICKYJISIPHO-KMHETHYECKOM Teopru” T '
O00011IeHNE U CUCTEMATH3AIUS By OK
155 3HaHMi 110 TeMe "TepMoMHAMHUKA. " J?HOTCKa 1
TermoBLe MAMHLL" https://m.eds00.ru/c63f7c10
O00011IeHNE U CUCTEMATH3AIUS
156 3HaHUM Mo Teme "ArperaTHble bubnnorexa [JOK
cocTtosguus BelecTsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexopl"
O06o0mIeHre U cucTeMaTH3aIus
. bubmmoteka IIOK
157 3HaHUU IO TeMe "DIIEKTPUIECKOe noimorexa L
" https://m.edso0.ru/3bf0def9
moJie
O000111eHNEe U CUCTEMATU3ALIS G OK
OTeKa
158 3HaHui mo TeMe "IlocTosHHABIN nosmoteka I
. https://m.eds00.ru/71453ee6
INEKTPUUYECKUIN TOK
O00011eHNEe U CUCTEMATU3ALIS Bt OK
159 3HaHu# 1o TeMe "TOKH B pa3uyHbIX nosmorexa [
. https://m.edso0.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHW# 110 Teme "MarauTHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
N but6mmorekxa [IOK
161 CHUCTeMaTH3aIlysl 3HaHUH 10 TeMe nosmotexa I
" eKTpOMATHHTHAS HHYKIA" https://m.eds00.ru/053e2248
162 PesepBHbIil ypok. O0001ICHNE U bubnuorexa [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHUCTEMATH3ALIMS 3HAHUH 110 TEME
"Mexanndeckue Koiedanus"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE 1

163 CHUCTEMaTH3allus 3HAHUH 110 TeMe bubmmorexa [IOK
https://m.edso0.ru/5e2bb83d
"DNIeKTpOMArHUTHBIE KOJIeOaHus "
PesepBHbIil ypok. O0001ICHHE U
164 CHCTEeMAaTU3alMsl 3HaHUH 110 TeMe bubnuoreka [{OK
"MexaHU4YeCKUE U AIEKTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBusiit ypok. O60011eHNE U
N bu6 K
165 CHCTeMaTH3allys 3HAHUH 110 TeMe htI'/[Isz?/I//Ir(w)wT:cIj(si):)lr(a 152241603
"OnTuka" o '
PesepBuslit ypok. O60011eHNE U
N bubmmoteka IIOK
166 CHUCTEeMaTH3allvsl 3HaHUH 10 TeEMe htl'/[Isz?/I//ImTecjcso:)lru 15beclchS
"Ocnossl CTO" T '
Peseprubiit ypok. O60011eHUE U
N buo6 OK
167 CUCTEeMaTH3alMs 3HaHUH 110 TeMe htl'/[Isz?/I//Ir%Teegsi)?ru /7659438
"KopmycKyIsspHO-BOJHOBO#M Ayaau3m" T '
Peseprubiit ypok. O60011eHIE U
N bu6 OK
168 CHUCTEMaTH3alusl 3HAHHUH 110 TeMe htI'/[Isz?/P/IrZT:(;(:()(])_[ru 11511654
"®usuka aroma" T '
PesepBHrIit ypok. O600IICHHE U
169 CHUCTeMaTH3aIlvsl 3HaHUH 10 TeMe bubmuoreka [{OK
"®u3nKa aTOMHOIO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHIL"
PesepBHriit ypok. O6001ICHHE U
b K
170 CUCTEMAaTU3alMs 3HAHUH T10 TEME nomorexa 110

"JnemMeHTh! acTpoduzuku”

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 061ero odopa3oBaHusi

10.1

JleMoHCTpHpOBaTh HAa MpPUMEpPaxX pPojib U MECTO (PU3UKH B (POPMUPOBAHUH
COBPEMEHHOM Hay4yHOM KapTUHBI MUPA, B Pa3BUTHUHA COBPEMEHHOW TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKON JeATEIbHOCTH JIFOAEH

10.2

VY4uuThIBaTh TPaHMILIBI NPUMEHEHUS HU3YYEHHbIX (PU3MUECKUX MOJENEeH:
MaTepHaibHas TOUKa, HHEPIHAaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPI0E
TEJI0, UJICAJIbHBIN ra3; MOJIEJIN CTPOCHUS ra30B, )KUIKOCTEH U TBEPIBIX TEI,
TOYCYHBIN AJIEKTPUUECKUM 3apsijl — IPH pelIeHHH (PU3NIECKUX 3a/1a4

10.3

PacrniozHaBaTh pu3nueckue siBIeHus (MpoLecchl) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKHM, MOJIEKYJIIPHO-KHHETHYECKOW TEOpUU  CTPOEHUS
BEUIECTBA M DJIEKTPOJAMHAMUKHU: PAaBHOMEPDHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBUKEHHME, CBOOOJHOE IMaJ€HHE TeJ, JABMXKEHUE IIO
OKpPY)KHOCTH, MHepLHMs, B3aumojeictBue Tten; auddysus, OGpoyHOBCKoOE
JIBUKEHHE, CTPOEHME KUJKOCTEH U TBEPABIX TEJN, U3MEHEHUE 00bEMa Tel
OpU HarpeBaHuu (OXJIQKJICHMM), TEIUIOBOE paBHOBECHE, HCIAapeHHeE,
KOH/JICHCALlXsl, TUIABJICHUE, KPUCTAIUIM3aLs, KUIIEHUE, BIIAJKHOCTh BO3/yXa,
IIOBBILICHHUE JIaBJICHUS r'a3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b
MEXy IapaMeTpPaMH COCTOSHHMA ra3a B M30IIPOLECCaX; IEKTPHU3ALMs Tel,
B3aMMOJICHCTBHE 3apsi 0B

10.4

OnuceIBaTh MEXaHUYECKOE ABIDKEHHE, UCTIONB3Ys (PU3HUYECKHE BEITMYNHBI:
KOOPJAMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUla,
UMITYJIbC ~ T€Jla, KUHETHUYECKas DJHEPrus, MOTCHIUAIbHAS JHEpPIrus,
MexaHudeckass pa0oTa, MeXaHW4ecKas MOIINHOCTb; TMpPH  ONUCAHUU
IPaBWJIBHO TPAaKTOBATh (PU3UYECKUN CMBICI MCIONb3YyEMbIX BEJIMYUH, UX
0003HaueHUs] M E€AMHUIBI, HAXOAUTh (HOPMYJIBI, CBA3BIBAIOIINE JIAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIMYUHAMU

10.5

OnucelBaTh U3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEN WM TEIUIOBBIE SIBICHMUS,
UCHOJNB3Ys (U3MUECKHE BETUYMHBL: JAaBJIEHUE Ta3a, TEMIIepaTypa, CpeaHss
KMHETUYECKas SHEprus Xa0TUYECKOr0 JBUKECHUS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSs 3Heprus, pabdora raza, Ko3(QQHUIMEHT MOJE3HOrO JEHCTBUS
TEIUIOBOT'O JBUTaTelNsl; MPU ONMKUCAHUU MPAaBUIBHO TPAKTOBAaTh (PU3UUYECKUI
CMBICJI UCHOJBb3YEMBIX BEIMYMH, UX OOO3HAYEHUS U E€IUHUIIBI, HAXOIUTh
(bopMyIibl, CBS3BIBAIOLIME JAHHYIO (DHU3MUECKYIO BEJIWYUHY C JAPYTUMHU
BEIMYMHAM

10.6

OmnucelBaTh  HW3y4YEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEUIECTBA U
AIIEKTPUUYECKHUE SIBIEHUS (IIPOLECChI), UCTONb3Yys (hU3MUYECKHe BETUYMHBI:
DNEKTPUYECKUN  3apsf, JJIEKTPUYECKOE II0J€, HaNpsHKEHHOCTh IOJH,
IIOTEHIUAJ, PA3HOCTh ITOTCHIMAJIOB; IIPU OIUCAHUU IPABWIBHO TPAKTOBATh
(bu3HYECKU CMBICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUS U €TUHUIIBI;
yKa3bpIBaTh (HOPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UUECKYIO BEIMYHUHY C
JPYTUMU BETMYMHAMU

10.7

AHATM3UPOBATH (PU3UICCKHUE MTPOIIECCHI U SIBJICHUS, HCIIOIb3Ys (PHU3UIECKHEe
3aKOHBI W TPUHIMINBL 3aKOH BcemMupHoro tsrotenus, |, |l u Il 3akonbI




HproTOHA, 3aKOH COXpaHEHMs] MEXaHHUYECKOW 3HEPruM, 3aKOH COXPaHEHHUs
HMITY/IbCA, MPUHLOMUII CYNEPIO3ULMU CHJI, I[IPUHIUI PaBHOIPABUA
MHEpLUUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJIAPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHMSI BEIIECTBA, TIa30BbIE 3AaKOHBI, CBSA3b CPEOHEH KHHETUYECKOU
SHEPIUU TEIUIOBOI'O JIBUKEHUS MOJIEKY] € a0COJIOTHOM TeMIepaTypoi,
IEPBBIH 3aKOH TEPMOJUMHAMMKHU; 3aKOH COXPAHEHMsI JJIEKTPUYECKOTO
3apsiza, 3akoH KysoHa; mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, er0 MaTeMaTHYECKOE BBHIPAKEHHE M YCIOBUS (TpaHMIbI, 00JIACTH)
IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHHLUIBI JCHCTBUS MAaIWH, MpPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTh  yCIOBHS HUX  0€30IaCHOTO
HCIIOJI30BaHNUs B [IOBCETHEBHOM JKU3HU

10.9

BBIMONHATE 9KCIIEPUMEHTHI 110 HCCIICAOBAHUIO (DU3MUYECKUX SBJICHUH W
MIPOIIECCOB C UCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUI; IPH STOM
dbopmyaupoBath npodiemMy (3a1ady) U THIOTE3y YYeOHOTO SKCIEPUMEHTA,
coOuparh YCTAaHOBKY W3 TPEUIOKCHHOTO 000PYIOBaHUS, TPOBOAUTH OIBIT
U GOPMYJIMPOBATH BBHIBOJIBI

10.10

OcyiecTBisITh OpsIMblE U KOCBEHHBbIE M3MEPEHUs (U3UYECKUX BEIUYMH;
IOpU 3TOM BbIOMpATh ONTUMAJBHBIA CIIOCOO HM3MEPEHUs M HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTb  3aBHUCHUMOCTH  MEXAY (U3MUYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUM; IIpU OTOM KOHCTPYHUPOBATh
YCTQHOBKY,  (DMKCHpOBAaTh  pPE3yJIbTaThl  MOJIYYEHHOW  3aBUCUMOCTH
¢u3nUecKuX BENUYMH B BHJAE TaONMMI M TpaduKOB, IeNaTh BBIBOABI TI0
pe3ynbTaTaM UCCIICIOBAHUS

10.12

Cobmronats mpaBuiia 6€30MacHOTO TPyAa IPU MPOBEACHUH MCCIIeIOBAaHUN B
pamMKax  y4eOHOro  OSKCIepUMEHTa, Yy4eOHO-HCCIEeNOBAaTENIbCKOW U
IIPOEKTHOM JESITENbHOCTH C UCIOIb30BAaHUEM U3MEPUTEIbHBIX YCTPONUCTB U
71a00paTOPHOTO 060PYIOBAHMSI

10.13

Pemare pacuérHple 3amaud ¢ SBHO 3aJaHHOW (PU3WYECKOW MOJECIIbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MIPHUHIIUIIBI; HA OCHOBE aHaJIN3a YCIOBUS
3aJadyu BI)I6I/IpaTI> (1)I/ISI/ILICCKYIO MOICIb, BBIACIATH (1)I/ISI/I‘I€CKI/IG BCIINYNHBI
u QopMyiabl, HEOOXOAMMBIE sl €€ pelIeHHs, MPOBOAUTH pPACUYETHI U
OIICHHUBATH peaJ'II)HOCTI) nonyquHoro 3HAYCHUA (1)I/I3I/I‘ICCKOI71 BCIIMYHNHBI

10.14

Pemars Ka4eCTBECHHbIC 3a7a4H: BBICTPANBATh JIOTHYECKHU
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYXICHUM C ONOpPOM HAa H3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PU3NUECKHE SIBICHUS

10.15

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3a7ay  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTMM  JJi1i  [OUCKa, CTPYKTYpUpPOBaHMS,
UHTEpIpeTallud M MpeJACTaBICHUS Y4eOHOH M Hay4YHO-TIOMYJISPHOM
uH(pOpMallMK, TOJYYEHHON W3 pa3lMYHbIX MCTOYHHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJTy4aeMyro HH(POpMaIUIo

10.16

[TpuBOIUTE IpUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HayKH, OOBSICHEHHE IIPOLECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

10.17

Mcnonb30BaTh TEOpETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU KU3HU
st obecriedeHusi 0€30MacHOCTH MpU  OOpauieHuH ¢ mOpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, U COXPAaHEHHs 3/I0POBbSI U COOJIIOJICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KaIOIIeH cpene

10.18

PabGorate B Tpynrne ¢ BbBIIOJIHCHUCM PA3JIMYHBIX COHHAJIBHBIX pOJ'ICfI,




TUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACTIPEACISTh 00SI3aHHOCTH H
IJIaHUPOBATh JACATCIBHOCT B HCCTAHAAPTHBIX CUTyaAllUAX, AACKBATHO
OLICHWBATh BKJIAQJ KaXKJIOTO M3 YYAaCTHUKOB TPYNIBI B pEIICHHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NPoOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeIbLHON MPOTrPaMMbl CpeIHero 001ero 00pa3zoBaHus

111

JleMOHCTpHpOBaTh HA MPUMEPAX POIb U MecTO (pu3uku B (hopMHUpOBAHUH
COBPEMEHHON HAYYHOUW KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKU
M TEXHOJOTHM, B NPAKTHYECKOW JEATEIIBHOCTH JIIOJEH, LEJIOCTHOCTh H
€IMHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

Y4YuThIBaTh TPAaHUIBl TPUMEHEHHS HW3YYEHHBIX (U3UYECKUX MOMICTICH:
TOYEYHBIN DJIEKTPUYECKUM 3apsf, SAICpHas MOJENb aTOMa, HYKIOHHAs
MOJIEJIb aTOMHOTO Siipa MPH peleHNH (PU3NIeCKHX 3a1a4

11.3

Pacrnio3HaBaTh u3uydeckue sBICHUS (MIPOLECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKH W KBAaHTOBOH (DM3HMKH: JIIEKTpUYECKas
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS
TOKa, B3aUMOJICHCTBHUE MAarHUTOB, MJICKTPOMArHUTHAS MHIYKIHUS, TEHCTBUC
MArHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsi,
JJIEKTPOMArHUTHBIC KoseOaHus " BOJTHEI, PSIMOJTMHEHHOE
pacrpoCTpaHCHHE CBETa, OTPaXKCHUE, MpeJoMIICHHe, HHTepdepeHus,
TUGpaKIus U TMOJSPU3AIHS CBETA, JUCIICPCHs CBETa, (DOTOIICKTPHUUSCKUN
apdext (horoaddekT), cBeToBOE NaBICHKE, BOSHUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOPOJA,  €CTECTBEHHas H  HCKYCCTBEHHas
pPaii0aKTUBHOCTD

11.4

OnwuceIBaTh U3yYCHHBIE CBOWMCTBA BEIIECTBA (DIIEKTPHUUECKUE, MAarHUTHEIE,
ONTUYECKHUE, JJIEKTPUUECKYI0O MPOBOJUMOCTh pa3IMYHBIX Cped) H
AIIEKTPOMAarHUTHBIE  sBJIEHUS  (TpOIECChI), HUCIMOJIB3YsA  (hU3MUecKue
BEJIMYMHBL: JIEKTPUUYECKHUH 3aps], CHIa TOKA, SJIEKTPHUUECKOE HAIPsKEHHE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pPa3HOCTh mnoreHnuanoB, IJC, pabota
TOKa, HMHIYKIMS MAarHUTHOrO mojs, cuia Awmnepa, cwia JlopeHia,
WHIYKTHBHOCTH KaTYIIKH, YHEPTHS JIEKTPHUECKOTO U MAarHUTHOTO TOJIEH,
NEepUoJl U 4acToTa KoJieOaHUN B KOJeOATeNbHOM KOHTYpe, 3apsii U Cuia
TOKa B TMpOIECCe TapMOHMYECKHUX DJIEKTPOMAarHUTHBIX KojeOaHuH,
(GoKycHOE pacCcTOSIHME€ M ONTHYECKas CHUjla JIMH3bI; INpH ONHMCAHUH
NPaBUIBHO TPAKTOBATh (PM3UYECKUN CMBICI HCIIOJIB3YEMbBIX BEIUYMH, UX
0003HaUeHMsI W EIUHMIIBI, YKa3blBaTh (OPMYIbI, CBS3bIBAIOIINE JAHHYIO
(U3NUECKYIO BETMUNHY C IPYTHMHU BEIMIHHAMHU

115

OnucelBaTh M3y4YEHHBIE KBAHTOBBIE SIBICHHUS M IIPOLIECCHI, HCIIONb3Ys
¢bu3nyecKre BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJIHBI
M YacToTa CBETa, SHEPrust M UMOyIbc (OTOHA, MEPUOJ MOJIypacranaa,
DHEPTHsl CBSA3M ATOMHBIX fJIep; NPU ONHMCAaHUM IPABUIBHO TPAKTOBAaTh
(bu3nUecKuil CMBICI HCIIOJIb3YEMbIX BEJIMUMH, X 0003HAUEHUS U CIUHULIBI;
yKa3bIBaTh (DOPMYIbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO BEIMUYUHY C
JPYTUMH BEJTMYMHAMM, BEIYUCIATH 3HaUCHHE (PU3NYECKON BETUUHHBI




11.6

AHanu3npoBaTh GU3NUECKUE MPOLIECCH] U ABICHUS, UCTIONB3YS (PU3NUYECKHE
3aKOHBl W TPUHIMIBL: 3akoH OMma, 3aKOHBl TOCJIEIOBATENBHOTO H
HapajyIeIbHOr0 COSAMHEHUs IPOBOIHUKOB, 3aK0H JIxkoyins — JleHna, 3akoH
AIIEKTPOMArHUTHON WHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTpaHEHHUs
CBETa, 3aKOHbI OTPA)KEHUS CBETAa, 3aKOHBI IIPEJIOMIIEHUS CBETA, ypaBHEHUE
OnnmreitHa a1 GoTodpdexTa, 3aKOH COXpPAHEHUS OSHEPrHH, 3aKOH
COXpPaHEHMsI UMITyJIbCa, 3aKOH COXPAHEHUs JIEKTPUYECKOIo 3apsijia, 3aKOH
COXpaHEHHsI MacCOBOTO 4YHCJa, MmocTyinaTsl bopa, 3aKOH paguoaKTUBHOTO
pacriaza; mpu 3TOM pPa3jInyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMAaTHYECKOE  BBIpAXEHHE W  YyClIOBHS  (TPaHUIBI,  00JIACTH)
IPUMEHUMOCTH

11.7

OHpeIIGHSITB HaIpaBJICHUC  BCKTOpAa HUHAYKIHMMU  MArotuTHOI'O  ITOJIA
IMPOBOAHNKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CtpouTh M ONUCHIBATH HM300paKEHUE, CO3/1aBaEMOE IUIOCKUM 3EpKalioM,
TOHKOH JIMH30HU

11.9

BrmonsaTe OKCIICPUMCHTBI IO HMCCJICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU H
MPOIIECCOB C UCIIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIl; IPH 3TOM
dbopmynupoBars podiemMy (3aaady) U TUIOTE3y Y4eOHOr0 SKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYA0BaHUS, IPOBOJAUTE OIBIT
1 GOPMYIHUPOBATH BHIBOJIBI

11.10

OcymiecTBiATh NpsIMbIE U KOCBEHHbIE M3MEPEHMs (U3UYECKUX BEJIUYMH;
IpU 3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO0 M3MEPEHHUs M HCIOJIh30BATh
M3BECTHBIE METO/Ibl OLIEHKH MTOTPEIIHOCTEN U3MEPEHUN

11.11

UccnenoBath 3aBUCUMOCTH  (U3MYECKUX BEIMYUH C HCIOJb30BAaHUEM
MPSIMBIX U3MEPEHHUIA; P ITOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3yNbTaThl TMOTYYCHHOH 3aBUCHUMOCTH (DU3MUECKUX BEIMYMH B BHUJC
TabyuI ¥ rpauKoB, IeJIaTh BHIBOJBI MO PE3yIbTaTaM HUCCIIEIOBaHUS

11.12

Cobmronats mpaBuiia 6€30MacHOTO TPYyAa IPU MPOBEACHUH MCCIISIOBAaHUN B
paMKax  y4eOHOro  SKCIepUMEHTa, Yy4eOHO-HCCIIeOBAaTEIbCKOW U
IIPOEKTHOH AESITENbHOCTH C UCIOIb30BaHUEM U3MEPUTEIbHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYIOBAHMSI

11.13

Pemarp pacuérHbie 3aladMl ¢ SBHO 3aJaHHOW (DU3MUECKON MOJEINbIO,
UCIIONB3Ys (PU3NUECKUE 3aKOHBI U MIPUHITUITBI; HA OCHOBE aHAJIM3a YCJIOBHS
3aauM BHIOMPATh (PU3MYECKYI0 MOJENb, BBIICIATh (PU3NUYECKUE BEITHUNHBI
u GopMysbl, HEOOXOAMMBIE JUIsi €€ pEIIeHHs, MPOBOAUTH PaCUETBl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHMS (PU3MUECKOM BEIIMUYNHBI

11.14

Pemate KA4eCTBEHHBIE 3a/1auu: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIETIOUKY paCCyXACHUH C ONOpOM Ha W3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBJICHUS

11.15

Hcnonb3oBaTh  HpU  pelleHuH  y4eOHBIX  3a7ay  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTMM  JJi1i  [OUCKa, CTPYKTYpUpPOBaHMS,
UHTEpHpeTallud M MpPEACTaBICHUS Y4eOHOH M HayYHO-TIOMYJISIPHOM
uH(pOpMallMK, TONYYEHHON W3 pa3IMYHBIX MCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJTy4aeMyro HH()OpMaIUIo

11.16

OOBSICHATh TPUHIUIBI JEACTBHS MAaIllMH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB;, pa3nuyaTh YCIOBUS HX OE€30MacHOTO WCIONB30BAaHUS B
MOBCEIHEBHOM XU3HU

11.17

[TpuBOANTE PUMEPHI BKJIaJ]a POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IMPOIECCOB OKPYXKAIOUIEr0 MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHI




11.18 Hcrnonb3oBaTh TeOpeTHYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW JKU3HU
uis  obecriedeHus Oe3omacHOCTH MpH  oOpamieHMH ¢ nOpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHHsS 3I0POBbSI U COOJIIOJICHHS
HOPM 9KOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOLIEH cperie

11.19 PaGoTate B Tpymnme ¢ BBINOJTHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,

IUTAHUPOBATHh PAOOTy TPYIIIEI, PAITMOHATILHO PacTPeAeisaTh 00SI3aHHOCTH U
IUIAHUPOBATh JEATENIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJeKBAaTHO
OIICHMBATh BKJaJ KaXJIOro U3 YYaCTHUKOB TPYNIbl B pelUICHUE
paccMaTpuBaeMoii MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pasnena

Konx nposepsiemoro
3JIeMEHTA

HpOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

1

OU3NKA 1

METO/Jbl HAYUHOI'O ITO3HAHUA

1.1

®usnka — Hayka o mpupope. Hayunele MeTombl
IIO3HaHMS OKpYXKarollero Mupa. Ponp sxcniepumenra
U TEOpHMHM B IpOIEcce MO3HAHUS MPUPOJIBL
DKcrepuMeHT B (pusnke

1.2

MonaenupoBanue (bu3mIecKux SIBJICHUI u
npoueccoB. Hayunble runores3sl. ®usnueckue
3aKOHbl M TEOpUU. ['paHUIBl NPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpuHIUI COOTBETCTBUS.
Ponmb wu wMecto ¢usuku B ¢dopMupOBaHUU
COBPEMEHHOM  HAy4yHOM  KAapTUHBI  MHUpA, B
MPAKTUYECKON JEeSATEIbHOCTH JII0IEH

MEXAHUKA

2.1

KMHEMATHUKA

211

Mexanuyeckoe — aBukeHue.  OTHOCUTENBHOCTH
MEXaHW4YeCcKoro JBmxkeHus. Cucrema oTcYETa.
Tpaextopus
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[lepemerienne, CcKopocTb (CpeiHssl  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) M YCKOpPEHHE MaTepuaibHOU
TOYKH, UX MPOEKIMH HA OCU CUCTEMBI KOOPIMHAT.
CrnosxeHue nepeMenieHn U CI0KeHHe CKOPOCTel

2.13

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEITHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOPJAMHAT,
CKOPOCTH, YCKOpPEHHs, IyTH U IepeMelleHus
MaTEepUaIbHOU TOUYKH OT BPEMEHU

214

CBoOoaHoe magenre. Y CKopeHue cBoOOOTHOTO
naJeHUs

2.15

Kpusonnnelinoe JIBUYKECHHE. PaBromepHOE
JBIKECHUE MAaTEPUAIIBHON TOYKH IO OKPY)KHOCTH.
VYrioBast CKOpOCTb, JIMHENHAsA CKOpOCTh. Ilepuon u
gacToTa. [{eHTpoCTpeMUTEIBHOE YCKOPEHHE

2.16

TexHHYeCKrne YCTPOMCTBA: CIHUAOMETP, IBHKEHHUE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE NIepelaun

2.1.7

[Ipaktuueckue paboTel. M3MepeHue MTrHOBEHHOM
ckopoctu. HMccnenoBaHue COOTHOILIEHHS MEXKIY
MyTSIMU, MPONEHHBIMU TEJIOM 3a
MOCJIEOBATEIbHBIE PAaBHBIE ITPOMEXKYTKH BPEMEHU
MpY PABHOYCKOPEHHOM JBWKEHUU C HadaJbHOU
CKOpPOCTBIO, paBHOW Hy0. M3ydeHue IBUKEHUS
mapuka B BA3KOW KUJKOCTH. M3ydeHue nBH>KEHUSA
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

JMHAMUKA

2.2.1

IIpunnmn  otHocuTensHOCcTH ['amunes.  IlepBerit




3akoH HprotoHa. IHepmaabHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHnun cynepno3uuuy cuil

2.2.3

Btopoii 3akon HproToHa 1711 MaTepuanibHOM TOYKU
B MHepuuanbHoi cucreme orcuéra (MCO). Tperuii
3akoH HploTOHA J171s1 MaTepHallbHbIX TOUYEK
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3akoH BceMUpHOro TsaroteHus. Cuna TSKECTH.
ITepBas kocMHuueckasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHUS
CKOJIbXKEHHUSI M cuia TpeHus nokos. Koadoumment
Tpenusi. Cuia CONpOTUBICHUS MPHU ABMKCHUU Tela
B )KMJIKOCTH HJIU Ta3e

2.2.7

ITocrynarenpHoe W BpallaTeIbHOE  JIBUIKEHUE
a0COJIIOTHO TBEPAOrO Tea

2.2.8

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpallCHUA.
[Inedo cumnel. YciioBusa paBHOBECHS TBEPJOTO TEIA B
HUCo

2.2.9

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKHK, IBHXKXCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktueckue paboTel. M3ydyeHue JBHKEHUS
Opycka IO HAaKJIOHHOW IJIOCKOCTU MOJ JIEHCTBUEM
HECKOJIbKUX cuil. MccrnenoBaHue 3aBUCUMOCTH CHII
YOPYroCTH, BO3HHUKAIOIIUX B JAehOopMHUPYEeMOit
NpYXKUHE U PE3WHOBOM 00pasiie, OT BEITMYHUHBI HX
nepopmanuu. MccnenoBanue yclnoBUE paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh BPALICHHS

2.3

3AKOHBI COXPAHEHWA B MEXAHUKE
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I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMbI
MaTCpHAJIbHBIX TOYCK. I/IMHYJ'II)C CHJIbI 1 UIBMCHCHUEC
HMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHusi ummnyinbsca B UCO. PeakTuBHOE
JIBJKEHHE

2.3.3

Pabora cuiiet

2.3.4

MOoOIIHOCTE CHUIBI

2.35

Kunernyeckas »Heprusi MaTepUaJIbHOM  TOUKH.
TeopeMao KWNHETUYECKOM SHEPTUU

2.3.6

[TorenuuanbHas sHeprus. [loTeHnnanpHas SHEPrus
yIpyro nehopMUPOBAHHOM MIPY>KUHBI.
[TorennuanpHas YHEPrHs Tena BOIU3U MOBEPXHOCTU
3emun

2.3.7

HOTCHI_II/IaJ'IBHLIC N HCIIOTCHIUAJIBbHBIC CHUIIBI. CBs3b
pa60T1>1 HCMMOTCHIOHAJIBHBIX CHJI C HN3MCHCHUEM
MEXaHU4YeCKOI OHEpTrUu CUCTCMBI  TCII. 3aKkoH
COXpPAaHCHUA MEXaHUYIeCKOH OHCPIUun

2.3.8

pryTI/IC 1 HCYIPYTHUEC CTOJIKHOBCHU A

2.3.9

TexHudyeckne  yCTpOMCTBA:  JIBHDKEHHE  PAKeET,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

2.3.10

[TpakTuyeckue pabotsl. M3yueHue cBsi3u ckopocTeit
Ten mpu Heynpyrom ynape. MccinemoBanue cCBs3H
pabOThl CHUJIBI  C M3MEHEHHEM MEXaHMYEeCKOU




| oHepruu Tena

MOJIEKYJISAPHA S ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOU TEOPUM

3.11

OcHoBHBIE MIOJIOKCHHS MOJICKYJISIPHO-
KWHETUYeCKOW Teopuu. BpoyHOBCKOe IBIKEHHE.
Hduddysus. Xapakrep ABHKEHHS U B3aUMOJCHCTBUS
YaCTHI] BEIIECTBA

3.1.2

Mopenu cTpoeHus ra3oB, XUAKOCTEH U TBEPABIX
TeJl U OOBSICHEHHE CBOICTB BElIECTBA Ha OCHOBE
ITUX MOJEIEN

3.1.3

Macca MOJIEKYIL. KonuuecTso BEIIEeCTBA.
[TocTostnnast ABoraapo

3.14

TemmoBoe  paBHoBecue. Temmnepatypa u €€
m3Mmepenue. [lkana remnepatyp Llenbcus

3.15

Mopnens upeanpHOro rasza. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KHHETUYECKOW TEOPHH HICAIBHOTO
rasa

3.1.6

AOcomoTHasT TeMIleparypa Kak Mepa CpeaHei
KHHETUYECKOM DHEPrUu  TEIUIOBOTO  JIBHXKCHHS
yactul rasza. [llkana remneparyp KenbBuna

3.1.7

VpaBuenne Kunaneitpona — MennaeneeBa. 3akoH
JlaneTOHA

3.18

["a30BbIe 3aKOHBI. 30mpoIIecChl B HICaTbHOM rase C
HOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa,
n30X0pa, n30bapa

3.1.9

TexHuuyecKkue yCTporcTBa: TEPMOMETP, OapoMeTp

3.1.10

ITpakTueckue padotsl. M3mMepeHue macchl BO3yxa
B KJIacCHOM KoMHate. MccnenoBaHue 3aBUCUMOCTU
MEXIy IIapaMeTpaMu COCTOSIHMSL Pa3peKEHHOIO
rasa

3.2

OCHOBbI TEPMOJMHAMUKH

3.2.1

TepmonnHamuueckas cucrema. Bnytpennss
SHEPrus TEPMOJMHAMHUYECKONW CHUCTEMBI U CITOCOObI
€€ U3MEHEHUS

3.2.2

KonngectBo Temnorsl u  pabota. BrHyTpeHH:ss
HHEPIUs OJJHOATOMHOI'O UAEAIBHOIO rasa

3.2.3

Busl TEIUIONEepEeIaYun: TEIUIONPOBOAHOCTD,
KOHBEKIMA, U3JIydeHue. TermmoéMKoCcTh  Telna.
VaenoHasgs  TEIIOEMKOCThL  BemiecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEILIONEepeiade

3.24

IlepBplii 3akoH TepMoaWHaMUKH. IlpumeHeHue
MEPBOr0 3aKOHA TEPMOJMHAMHUKU K H30MPOIIECCAM.
I'padmueckas nHTEpIpeTalus paboThl ra3a

3.2.5

Temnoswie MAaIluHEI. [TpunHATIBI e CTBUS
TerIoBbIX MammH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBBIX MamwuHax. KoaddumueHnt mone3Horo
nerictBus (manee — KIT/1) TeroBoit mammHbL. [pkma
Kapnro u ero KIIJ]

3.2.6

Bropoit 3akon Tepmoaunamuku. HeoOpaTtumocTthb
IIPOLIECCOB B MNpuponae. TennoBble JBHTATENM.




DKoJoruyeckue npoOaeMbl TEIII0O3HEPTETUKH

3.2.7 TexHuueckue ycTpoilcTBa: JBUTaTelb BHYTPEHHEIO
cropanusi, OBITOBOH XOJIOJMIIBHUK, KOHJUIIHOHEP
3.2.8 [Ipaktuueckue pabotel. M3mepenue ynaenbHOMI

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanne u KoHjaeHcauus. Vcmapenue u
KUATIEHHE. YJenpHas TemloTa napooOpa3oBaHus.
3aBUCHMOCTh TEeMIIepaTyphbl KUMICHUSI OT 1aBICHUS

3.3.2

AOCOIOTHAS U OTHOCUTEINbHAS BIAYKHOCTh BO3AyXa.
Haceliiennsiit nap

3.3.3

TBépnoe temo. Kpucrammueckue u amopdHbIC
Tena. AHU3O0TPOIUS CBOMCTB KpuCTAJUIOB. Kujukue
KpucTauibl. COBpEMEHHbBIE MaTEpHUaIb

3.34

[InaBneHue u KpuctaMzanus. YaelbHas TEIoTa
riaBienus. Cybmumanus

3.3.5

YpaBHeHHe TEIIOBOTO OanaHca

3.3.6

Texnuueckue yCTpOIiCTBA: TUTPOMET u
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUU TOTYUICHUS
COBPEMEHHBIX  MaTepualioB, B TOM  YHUCIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[Ipaktnueckue paboTel. M3MmepeHue BIAXHOCTH
BO3/lyXa

DJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATUKA

411

Onextpuzanust Ten. ONeKTpudyeckuil 3apsa. [lBa
BUJIa DJICKTPHYECKUX 3apsI0B

4.1.2

IIpoBOTHUKY, TUBIIEKTPUKHU U MOJYIIPOBOAHUKH

4.1.3

3akoH COXPAHCHUS DJICKTPUUICCKOI'O 3apaiad

4.1.4

BzaumopeiictBue 3apsnoB. 3akon Kymona
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DIEKTPUUECKOE oJe. HamnpsoxkénHocTs
aNeKTpudeckoro mnosst. lIpuHoun cyneprno3unuu.
JInHuY HanpsHKEHHOCTH DIIEKTPUYECKOTO OIS

4.1.6

Pabora CHII 3JIEKTPOCTATHYECKOTO TOJIS.
Ilorennuain. Pa3HoCTh NOTEHIINATIOB

4.1.7

HpOBOI[HI/IKI/I U JUOJICKTPUKU B ITOCTOSAHHOM
SJICKTPHUYICCKOM ITOJIC. I[I/IBJICKTpI/I‘ICCKaH
MPOHUITACMOCTD

4.1.8

OnextpoéMkocTh. KonaeHcarop. DieKTpoEMKOCTb
IUIOCKOTO KOHJEHcaTopa. OHEeprus 3apsuKeHHOTo
KOHJICHCATOpa

4.1.9

Texnuueckue YCTPOMCTBA: DIEKTPOCKOI,
DIIEKTPOMETP, JIIEKTPOCTATUYECKAS 3aIlnTa,
3a3eMJICHHE  3JIEKTpONpHOOpOB,  KOHJEHCATop,
KCEPOKC, CTPYWHBIN TPUHTED

4.1.10

[TpakTuyeckue paboTHI. W3mepenue
AIIEKTPOEMKOCTH KOHJICHCATOPa

4.2

IIOCTOSIHHBIU SJIEKTPUYECKUHN TOK. TOKU B PA3JIMYHBIX CPEJIAX

421

VcaoBus CYIICCTBOBAHUA IIOCTOSHHOI'O
QJICKTPHUYCCKOI'O TOKA. Wcrounukn Toka. Cuia ToKa.




ITocTOSTHHEIN TOK

4.2.2

Hanpspkenue. 3akon Oma Ju1s yyacTka Lienu

4.2.3

:‘)J'ICKTpI/ILIeCKOC COITPOTUBJICHUE. YI[CJ'II)HOC
COIIPOTUBJICHUEC BCUICCTBA

4.2.4

HOCJ’ICI[OB&TCJ'II)HOC, nmapaji€ibHOC, CMCHIAHHOC
COCAMHCHUC IMTPOBOOAHUKOB

4.2.5

PabGoTta snextpuyeckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MOH_[HOCTI) OJICKTPUYCCKOI'0 TOKaA

4.2.7

anekTponBkymmas cuiaa (manmee — OJC) wm
BHYTPEHHEE CONPOTUBJICHHE WCTOYHHKA TOKA.
3akoH Oma  nms MOJTHOM (3aMKHYTOM)
aneKTpudeckoit nenu. KopoTkoe 3aMpIkaHue

4.2.8

DJeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAJUIOB.
3aBUCUMOCTh ~ CONPOTHUBIICHHUS ~ METANIOB  OT
temneparypbl. CBEpXIPOBOANMOCTh
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OnexkTtpuueckuii TOK B  Bakyyme. CBolicTBa
9JIEKTPOHHBIX ITyYKOB

4.2.10

[TomynpoBonuukn. CoOcTBeHHass © TPUMECHAs
MPOBOJIUMOCTh TOJIYIPOBOJHUKOB. CBOMCTBa p-N
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

DNEeKTPUYECKUMA TOK B AJIEKTPOJINTAX.
DJIEKTPOIUTHYECKAsT JUCCOIHMAITUS. DIEKTPOJIN3

4.2.12

DnekTpudyeckuii Tok B razax. CamMocCTOSITEbHbIN U
HECAMOCTOSITENIBHBIA  pa3psan. Pasnuusble  THITBI
CaMOCTOATENILHOTO pa3psaa. Monuus. [1nazma

4.2.13

TexHu4eckue ycTpouCTBa: aMIIEPMETP, BOJIBTMETD,
peocTaT, MICTOYHHUKH TOKA, 3JIEKTPOHArPEBATEIbHBIC
puoopBI, AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
TEPMOMETP COINPOTUBIICHUS, BaKyyMHBIM JHOL,
TEPMUCTOPHI u (doTope3ucTopsl,
IIOJIYITPOBOIHUKOBBIN MO/, FaJIbBAHUKA

4.2.14

[TpakTuyeckue paboTsl. M3ydeHue cMmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

W3mepenne OJIC uncrouHMKa TOKa M €ro
BHYTPEHHETO COINIPOTHBIICHUS. Habmonenue
AIIEKTPOJIN3A

11 KJIACC

Kon
pasaeJa

Koanposepsiemoro
3JIEMEHTA

IIpoBepsieMbie 3JIeMEHTbI COIEPKAHUSA

4

OJIEKTPOAMHAMUKA

4.3

MATHUTHOE TIOJIE. SJIEKTPOMATHUTHA S MHAYKINA

43.1

ITocTostHHEIE MAarHHUTBHI. BsaumopeiictBue
MHOCTOSIHHBIX MarHUTOB

4.3.2

MaruutHoe nosje. BekTop MarHUTHOW WHIYKIIHH.




[Ipunmun cynepno3uuuu. JIMHUM MarHUTHOMN
uHayknud. KapTuHa TuHUN MarHuTHOM MHIYKLIUH
T0JIs TOCTOSIHHBIX MarHUTOB

4.3.3 MaruutHoe 1osie npoBoJHUKA ¢ TokoM. KapTtuna
JUHUI TOJS JUIMHHOTO MPSIMOTO TMPOBOJIHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKU C
TOKOM. OnbiT  Opcrena. BzaumoneiictBue
IPOBOJTHUKOB C TOKOM

434 Cunia Amriepa, €€ MOJTyJIb M HallPaBJICHHE

4.3.5 Cuna Jlopenna, e€ MOIy/lb M HalpaBlCHUE.
JIBukeHue 3apsKeHHOM 4acTUIbl B OJHOPOIHOM
MarHuTHOM nojie. Pabora cuibl Jlopenia

4.3.6 SIBneHuE JIEeKTPOMAarHUTHON MHTYKITMH

4.3.7 IToTok BeKTOpa MArHUTHON MHIAYKLIIHUHU

4.3.8 OAC wuHayknud. 3aKOH  3JIEKTPOMArHUTHOU
unaykuuu Papanes

4.3.9 Buxpesoe anexrpuueckoe nojue. 3C uHIyKIIMHU B
MPOBOAHMKE, MABWXKYIIEMCS TIOCTYNaTeIbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe

4.3.10 ITpaBumno JleHnma

4.3.11 WuayktuBHOCTh. SIBeHue camounaykiuu. IC
CaMOMHYKIIUU

4.3.12 OHeprusi MarHUTHOTO NOJISl KATYIIKH C TOKOM

4.3.13 DJIEKTPOMArHuTHOE I0JIe

4.3.14 TexHu4ecknue yCTpONCTBA: IOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, ANEKTPOJIBUTaTElNb, YCKOPUTEIN
HIIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS 11€Yb

4.3.15 [IpakTnueckue paboThl. l3yueHue MarHUTHOIO

MOoJIs1 KaTYIIKHU C TOKOM. HCCJ’ICI{OBaHI/Ie ,[LCI\/'ICTBI/IH
MNOCTOAHHOI'0O MarHvTa Ha paMKy C TOKOM.
HCCJ’ICI{OB&HI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ
HHIAYKIIUN

K

OJIEBAHMA 1 BOJIHbI

5.1

MEXAHUWYECKHME U 3JIEKTPOMATI'HUTHBIE KOJIEBAHM A

5.11

Komnebarensuast cucrtema. CBOOOMHEIE KOJIEOaHUS.
Iapmonnueckne konebanus. I[lepuon, wdacrora,
amIInTysa u ¢gasza koneGaHun

5172

IIpyxrHHBIN MagsTHUK. MaTemMaTU4eCKUN MassTHUK

5.1.3

ypaBHeHI/Ie TapMOHHUYCCKUX KoJIeOaHMIA.
Kunemarnmueckoeun JUHAMHUYCCKOC OITMCaHUEC
K0JIe0aTeIIbHOrO JABUKCHU A

5.1.4

[IpeBpaimienue H3HEPrUM MOpH TAPMOHUYECKUX
konebanusx. CBsI3b aMIUIUTYOBl  KoJeOaHUi
HCXOJIHOM BEJMYHMHBI C aMIUIUTYAaMHU KOJieOaHUM
€€ CKOPOCTHU U YCKOPEHMUSI

5.15

KomnebarenpHbIit KOHTYD. CBo0OOHBIE
AIIEKTPOMAarHWTHbIE KOJEOaHUS B  HJICATHHOM
Koye0aTenbHOM  KOHType. AHAJNOTHS  MEXIY
MeXaHUYECKUMU u AIIEKTPOMAarHUTHBIMU
kosiebanusaMu. @opmyna Tomcona




5.1.6

3aKOH COXpaHEHHsS DHHEPrMH B  HIACATHHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7 BreinyxneHHbIC MEXaHUYECKUE KOJICOaHU.
Pesonanc. Pe3onancHas kpuBas. BeIHyXIcHHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHusl.

5.18 ITepemennsblil Tok. CHHYCOUJAJIbHBIN IEpEMEHHBIN
TOK.

5.19 MouHOCTh NEPEMEHHOTO TOKAa. AMIUIUTYIHOE U
JISHCTBYIOIIeE 3HAYCHHE CHJIbl TOKA U HANPSDKEHUS

5.1.10 Tpancopmarop. IlpousBoacTtBo, mepemada u
norpebdieHue ANEKTPUYECKON SHEPTUH.
OKOJIOTMYECKHE  PUCKA  TIPpH  MPOU3BOJICTBE
AIEKTPUYECKON SHEPIUU. Kynberypa
UCTIOJIb30BAaHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM
KHU3ZHU

51.11 TexHuueckue YCTPOMCTBA: ceiicmorpad,
AIIEKTPUYECKUI 3BOHOK, TMHUH dJIEKTpOIepead

5.1.12 [TpakTHueckue paboTHI. HccnenoBanue

3aBUCUMOCTHU IICpHUOJa MaJbIX KoJIeOaHHI rpysa
Ha HUTH OT [JJWMHBI HUTH W MaAcCChl TIpy3a.
HccnenoBanue NEpEMCHHOIO TOKa B LOCIIK U3
MOCJIEAOBATEIBHO COCAUHEHHBIX KOHACHCATOopa,
KaTyHIKHU U pE3uCTOpa

5.2

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521 Mexannyeckue BOJIHBI, YCIIOBHS
pacrpocTpaHeHHUsL. [lepuon. CkopocTb
pacrpocTpaHeHHs | JUTHHA BOJIHBL [lomepeunsie u
IPO/I0JIbHBIE BOJIHBI

522 ###Par###  Uureppepenuus u  audpakuus
MEXaHUYECKUX BOJIH

523 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

524 ONEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHUSI W3ITy4EHUS
AJIEKTPOMAarHUTHHIX BOJH. B3auMmHas opueHTanus
BeKkTOpoB E, B 1 v B a1ekTpoMarHuTHO BoJiHE B
BaKyyMe

525 CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH: OTPaXKEHUE,
peaoMIIeHueE, HoJsipy3anus, Iudpakuus,
uHTepdepeHims. CKOpPOCTh DIEKTPOMAarHUTHBIX
BOJIH

5.2.6 [lIkana »MeKTpOMarHUTHBIX BOJH. [IpumeHneHue
HJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [IpyHIMOBI ~ paguoCBSI3W W TEIEBUICHMUSL.
Pannonokanus. OIEKTPOMAarHUTHOE 3arpsi3HEHHE
OKpY’Kalolien cpeibl

5238 TexHuueckue ycTpoiicTBa: MY3bIKaJIbHbBIE

MHCTPYMEHTBI, YJIbTPa3BYKOBas JIMarHOCTHKa B
TEXHUKE W MEIUIIMHE, pajap, PaauoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

OIITUKA




5.3.1

[IpsamonuHeliHOE  pacnpoCTpaHEHHE CBETa B
oxgHopoaHou cpene. JIyu cBera

5.3.2

OtpaxkeHne cBeTa. 3aKOHBI OTPAKCHUS CBETa.
ITocTpoenue n300paxeHHH B INIOCKOM 3epKajie

5.3.3

[IpenomiieHne cBeTa. 3aKOHBI MPETIOMIICHHS CBETA.
AOCOIOTHBIN MTOKa3aTelb MPETOMIICHHS

5.3.4

[Tonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi
YTOJI MOJTHOTO BHYTPEHHETO OTPAXKEHUS

5.35

Hucnepcust cBera. ClI0XKHBIN cOCTaB 0€I0r0 CBETA.

[[BeT

5.3.6

Cobwuparore M pacceuBaroIIe JHH3bIL. TOHKas
nuH3a. QOKyCHOE pacCTOSHUE W ONTHYECKasi cuia
TOHKOW JuH3BL. [locTpoeHue wu300pakeHUl B
coOMparoIMX U pacceuBaromux JuH3ax. Gopmyna
TOHKOM JIMH3BI. YBEIIMYCHUE, TaBAEMOC JIMH301

5.3.7

HpCIIGJ'ILI IIPUMCHUMOCTH FCOMeTpH‘IeCKOﬁ
OIITUKHU

5.3.8

Wurepdepennms csera. KorepeHTHbIE HCTOUHHKH.
VYcnosus HaOJII0/IEHUS MaKCHMYyMOB u
MHHAMYMOB B HHTEP(QEPECHIMOHHON KapTUHE OT
JIBYX CHH()A3HBIX KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus cera. JudpaknmoHHas pemérka.
YcrnoBue HaOIIOACHNUS TIABHBIX MaKCHMYMOB TIpU
MaJ€HUd  MOHOXPOMAaTHYECKOTO  CBE€Ta  Ha
JU(PPAKINOHHYIO PEIETKY

5.3.10

HOJ'I?IpI/I?»aI_II/IH CB€Ta

53.11

TexHuueckue YCTpOKCTBA: OYKH, ayma,
¢doroanmnapar, IIPOEKLIMOHHBIN annapar,
MHUKDPOCKOII,  TEJIECKOIl, BOJIOKOHHAs  OITHKAa,
JU(PaKIMOHHAS PEHIETKA, MOJISIPOU]

5.3.12

[IpakTnueckue pabotThl. V3MepeHue mnokaszarens
IPEIOMIICHUS. HccnenoBanue CBOMCTB
n3o0paxeHuit B nuH3ax. HaOmonenue nucnepcun
CBETa

BJIEMEHTHI CITIELITUAJILBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunbr MIPUMEHUMOCTH KJIACCUYECKOUN
MexaHukd. [locTynaTel TeOpUM OTHOCHUTEIBHOCTH:
MHBAapUaHTHOCTb MOJYJS CKOPOCTH CBE€Ta B
BaKyyMe, TPUHIIUIT OTHOCUTEILHOCTH DWHINTEITHA

6.2

OTHOCUTENIHFHOCTD OIHOBPCMCHHOCTH.
3aMe)1J'ICHI/IC BPCMCHU U COKPAIICHUC IJIMHbI

6.3

DHEprusi 1 UMITYJIbC CBOOOHOM YaCTHUIIbI

6.4

CBsi3b  Macchl C DHEpruel U UMIYJIbCOM
CBOOOJIHOM YaCTHIIBI. DHEPTHUsl TOKOS CBOOOTHOM
YACTHIIBI

KBAHTOBAS OU3NKA

7.1

OJIEME

HTbI KBAHTOBOM OIITUKU

711

®otonsl. dDopmyna I[lmaHka CBsI3M SHEPrUHA
dboToHA C €ro 4YacToTOd. DHEpPrus M UMIYIbC
dboToHa




7.1.2

OtkpeiTHe U uccnenoBanue Gororddexra. OnbITH
A.I'. CtoneroBa. 3akoHbl hoTOdPdeKTa

7.1.3

VYpaBuenue DOitHmreiHa a1 hoTodddekTa.
«Kpacnas rpanuna» porosrddexra

714

Jasnenue cBeta. OnbiTel [1.H. JIeOenena

7.1.5

XUMHYECKOE NeHCTBUE CBETA

7.1.6

TexHuueckue YCTPOKCTBA: (boTo3IeMEHT,
dboTonaTuuk, CoTHEUHAs OaTapesi, CBETOAMO]]

1.2

CTPOEHHME ATOMA

7.2.1

Mopenb aroma Tomcona. OmnbiTel Pezepdopaa mo
UCCIIEIOBaHMIO CTpoeHUsI aTroma. [1nanerapHas
MoOJIeJIb aToMa

7.2.2

IToctynarel bopa. WM3nydenue u mnorniouieHue
(OTOHOB IpU Iepexoje aToMa C OJHOTO YPOBHS
Hepruu Ha apyroil. Bunbl cnekrpoB. Cnektp
YPOBHEHN 3HEPTHH aTOMa BOAOPOJa

7.2.3

BosiHoBbIE cBoMcTBa wactuul. Bosnbl ne bpoitns.
KopnyckynsapHo-BonHoBo#i nyanusm. Jdudpakuus
AJIEKTPOHOB HA KpHUCTAILIAX
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CrnoHTaHHOE€ U BBIHYXKJIEHHOE  M3JIy4Y€HHE.
YCTpoicTBO M TPUHIIAI PAbOTHI Jiazepa

7.2.5

TexHuuecknue ycTpoucTBa: CHEKTpalbHBIM aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[TpakTHueckue paboTHI. Hab6mronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Mertobl HaOIIOICHUS u pEeruCTpaluu
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OTtkpsiTue pagunoaktTuBHOCTH. OnbITH Pesepdopaa
M0  ONpPENCICHUIO COCTaBa  PaJHMOAKTUBHOTO
u3nyyenusi. CpoiictBa anbda-, OeTa-, Tramma-
U3ITydeHus. BausHue paTuoakTHBHOCTH Ha KUBBIC
OpTaHU3MBI

7.3.3

OTtkpbiTHe TpoTOHAa U HelTpona. HykioHHas
mojnens siapa [eiizenOGepra — VBanenko. 3apsin
sapa. MaccoBoe unciio sapa. M30Tonsl

7.3.4

Anbda-pacniafi. DJIEKTPOHHBIM W TMO3UTPOHHBIH
Oeta-pacma. [Mamma-uznydenue. 3akoH
paiM0aKTUBHOTO pacmaja

7.3.5

DHeprus CBA3M HYKJIOHOB B siape. SIIepHbIC CHIIBL.
JledekT macchl sapa

7.3.6

SAnepHsle peakuun. JleleHHe U CUHTE3 sIIep

7.3.7

Snepusiii  peaxktop. TepMosiaepHblli  CHHTES.
[IpoGieMbl U MEPCIEKTUBHI SIIEPHONU IHEPTETUKH.
DKOJIOTMYECKHE aCIEKTHI sIIEPHON SHEPTETUKHU

7.3.8

DOneMeHTapHble 4YacTUlbl. OTKpPBITHE MO3UTPOHA.
DyHAAMEHTAJIbHBIE B3AUMOJACHCTBUS

7.3.9

TexHuueckue yCTpOWCTBa: JO3MMETpP, Kamepa
Bunbcona, siaepHblil peakTop, arToMHas 6omba

7.3.10

HpaKTI/I‘-IeCKI/IC pa6OTBI. HccnegoBanue TPCKOB




\ 4acTHI] (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPO®U3UKIN
8.1 Bun 3BEé3qH0r0 Heba. Co3Besnus, sipkue 3BE3IBI,
IJIAHETBI, UX BUJIUMOE JIBHKCHHUE
8.2 Conueunas cucrema. llnaHeTrsl 3eMHOW TpyMIIBL.

[InaHeThI-TUTaHTBl U UX CIYTHUKH, KapJIMKOBBIC
wiaHeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3 Connne, ¢orochepa u armochepa. ConHeuHas
aKTUBHOCTD

8.4 Wcrounuk sneprun CosHua U 3BE3]T

8.5 3BE31pl, UX OCHOBHBIE XAapAaKTEPUCTUKH: Macca,
CBETUMOCTb, paauyc, TeMIleparypa, ux
B3aUMOCBs3b. /lnarpamMmma «CreKTpajgbHbIA KIacc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
[IOCJIEZI0BATENbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTD) TUISE 3BE3] TJIaBHOM
I10CJIEI0BATENbHOCTH

8.6 ##H#Par#H#BuyTpeHHee CTPOCHHE 3BE3I.

CoBpeMeHHbIE MPEACTaBICHUS O MPOUCXOXKICHUU
¥ sBoaronuy CoJIHIIA U 3BE3]1. DTaIbl JKU3HU 3BE3]T

8.7 Mneunslii Ilyte — nama [Manaktuka. CrninpaibHas
cTpykTypa ["anakTuku, pacupeaeneHue 3BE31, rasa
n neui. Ilonoxenne u aBuxenue ConaHua B
INanaktuke. Ilnockas u chepudeckas MoACUCTEMbI

lManaktrku

8.8 Tunel ranaktuk. PaguoranakTMku W KBa3aphl.
UeEpHbie IbIPBI B IApaxX rajlaKTUK

8.9 Bcenennas. Pacmupenue BceenenHoill. 3akoH

Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoni, teopus boibmoro B3peiBa. Mozeinb
«ropsiuer BeeneHHoW». PennkroBoe u3inydenue

8.10 MacuirabHas CTPYKTYypa Bcenennotii.
MeraraiakTuka. Hepeménneie poOIEeMbI
aCTPOHOMHUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (DU3WUECKHUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHM MNPUMEHSATh 3aKOHBI KIIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapaktep (QyHIaMEHTaIbHBIX 3aKOHOB M OIPaHUYECHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbhIO: Ha OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOoCTynaThl  (PU3WYECKHMX  TEOpUM  TpU  HCHOJIH30BAHUHU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pe3YyJbTaThl |
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TpPeOyIOlMe NMPUMEHEHHs 3HAHUN W3
pa3HBIX pa3feNioB IMIKOJHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
3HAHUN W3 JPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOTO  IIMKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SIBJICHUSA




Bnanenue OCHOBHBIMH MeToAaMu Hay4HOI'0 MO3HAHMUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBICHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITEIbHOCTH €  WCHOJIB30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C MO3HMIUN IKOJIOTHIECKOM
0€30I1aCHOCTH; MpeCTaBICHUI 0 paloOHAIbHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA
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OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(GU3NYECKOTO  CONEpXKaHHWS C  HCIOJNB30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBI Ui aHauu3a W
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpelne; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®U3UKE
Kon Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
pasaena/re | 3jieMeH
MbI Ta
1 MEXAHUKA
1.1 KMHEMATHKA
1.1.1 | Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh  MEXaHUYECKOTO
nemxkennd. Cucrema orcuéra
1.1.2 | MarepuasibHasi TOUKA.
1.1.3 | CxopocTh MaTepuaIbHON TOUKHU:
Beruucnenue nepeMemieHus ¥ MyTd MaTepuaIbHON TOUYKH IPH
NPSMOJIMHEHHOM JIBUKEHUH BIOJIb OCH X IO TpaduKy
3aBUCUMOCTH V(1)
114
1.1.5 | PaBHOMepHOE MPSIMOJIMHEITHOE IBUKEHUE!
X(t)=x0+voxtx(t)=x0+voxt
vx(t)—vOx=constvx(t)—vOx=const
1.1.6 | PaBHOyCKOpEHHOE MPSIMOJIMHEHHOE IBUKEHHUE:
117
CBobosaHoe najieHre. Y ckopeHue cBOOOIHOTO MaIeHusl.
JIBmkeHue Tena, OpOIIEHHOTO MOJT YITIOM 0 K TOPU30HTY:




1.1.8

KpuBonuneiinoe npuxenue. J[BuxkeHue MaTrepuaibHOM TOUKHU IO
OKPY>KHOCTH.

VYrioBas U TMHEIHAs CKOPOCTh TOUKHU: V=ORV=0R .

[Tpu paBHOMEPHOM JBUKCHUH TOYKH 1o
OKPY)KHOCTH 0=2nT=2100=T27=270 . [lenTpoCcTpeMHTELHOE
yckopeHue Todku: anc=v2R=w2Ramnc=Rv2=w2R . [TonHoe yckopenue
MaTEPUAIBHON TOYKHU

1.1.9 | Tsépmoe teno. [TocrynarenpHOe U BpamaTeabHOE IBUKEHUE TBEPAOTO

Tena
1.2 JMHAMUKA

1.2.1 | Unepumansubie cuctembl oTcuéra. llepBeiii 3akoH HeioToHa.
[TpuHmn oTHOCUTENbHOCTHU ["anuest

1.2.2 | Macca tena. [ItotHoCcTh BemecTBa: p=mVp=Vm

1.2.3 | Cuna. [TpunHuMn CYIEpPIO3ULINH
cun: FpaBnoneiicts=F1"+F2"+...Fpasnoneiicte=F1+F2+...

1.2.4 | Bropoi#i  3akon  HprooToHa: s MaTepHAJIbHOW  TOYKH B
MCO F1"=mal’Fl=mal; Ap =F AtAp=FAt npu F"=constF=const

1.2.5
Tpernii 3akon HpbroToHa mjis MarepuanbHbix Touek: F12°=—"F21F12
=—F21

1.2.6 | 3aKOH BCEMHMPHOTO TATOTEHMSI: CUIIbI MIPUTSKEHUS MEXY TOUSUHBIMHU
Maccamu paBHbel F=GM1m2R2F=GR2m1m2 .
Cuna Tspkectu. LleHTp TspkecTH Tena. 3aBUCHUMOCTh CHUJIBI TSDKECTH OT
BBICOTHI h Hajl MIOBEPXHOCTHIO TUTaHEeTHI panuycom
RO: mg=GMm(R0+h)2mg=(R0+h)2GMm

1.2.7 | Cuna ynpyrocru. 3akoH ['yka: Fx=—kxFx=—kx

1.2.8 | Cuna tpenus. Cyxoe TpeHue.
Cuna tpenus ckonbxenus: Frp=puNFtp=uN .
Cuna tpenus nokos: Frp<uNFTp<uN .
Koadduuuent tpenus

1.2.9 | JlaBnenwne: p=FLSp=SF L

1.3 CTATHUKA
13.1

MOMEHT CHJIIBI OTHOCHTEIBEHO OCH BpaliCHUsA:

IM| = FI, tie | — mutedo el F'F OTHOCHTENBHO OCH, MPOXOASIIEH




yepe3 Touky O neprneHuKyIspHO PUCYHKY

1.3.2 | Lentp macc Tena. LleHTp Macc cUCTEMBI MaTepUATBHBIX TOYCK:
rrum=mlrl”+m2r27+..m1+m2+..ru.m.=m1l+m2+..mirl+m2r2+....
B oxnopoxsom nose tsxectu (g =const)(g=const) nentp mMacc Tena
COBIIAJIACT C €r0 IICHTPOM TSDKECTH

1.3.3 | YcnoBus paBaoBecus TBEpaoro Tena B MCO:

1.3.4 | 3akon [lackans

1.3.5 | JlaBnenwue B xxuaxoctu, nokosieiics B UCO: p=p0+pghp=p0+pgh

1.3.6 | 3akon Apxumena: F"Apx=—"PBoitecHFApx=—PBbiTeCH ,
eciu Teio v xuakocTs nokosrest B MCO, to FApx=pgVsbiTecHFApx
=pgVBBITECH
YcnoBue miaBaHus Tel

1.4 3AKOHbI COXPAHEHUN S B MEXAHUKE

1.4.1 | MMnynabc MaTepUaIbHOM TOUKK: P =MV p=mv

1.4.2 | UMnynbc cucteMsl Te: P =pl +p27+...p=pl+p2+...

1.4.3 | 3akoH U3MEHEHUS U COXPAaHEHUS UMITYJIbCa:
B UCO Ap =A(p17+p27+...)=F 1BHemHAt+F 2BHemnAt+...Ap=A(pl
+p2+...)=F1BHemHAt+F2BHEIIHAL.. |
B CO , eciiu Ap =A(p17+p27+...)=0Ap=A(pl+p2+...)=0,
eciu F~1eaemn+F 2Buemn+...=0F 1 Bremu+F2premnu+...=0
PeakTuBHOE JABIKEHUE

1.4.4

Pabora cuiibl Ha MajloM NEepCMCIICHU U




1.4.5

MOoOIIHOCTD CUIBI:

€CJIM 3a BpeMs AtAt pa60Ta CHJIbI UBMCHACTCA HAa , TO MOIIIHOCTH CHJIbI

1.4.6

Kunernueckas SHEprusi MaTepUATbHOM
Touku: Exkua=mv22=p22mExua=2mv2=2mp2

3aKOH U3MCHCHUS KHHETUYSCKOW SHEPTUU CUCTEMBI MaTePHATbHBIX
toyek: B UCO AEkun = Al + A2 + ...

1.4.7

IToTreHnuanbpHas OHCPIUA:

Ut norteHabHeIX cuil A 12=Elnorenn—E2noreani—=AEnoreniAl?2
=Elnorenn—E2noreani—=AEnoreHt .

IloTeHumanpHas YHEPIrUs MATEPUATIBHOM TOYKH B OJJHOPOIHOM I10J1€
Tsokectu: Enorenni=mghEnorenn=mgh .

[ToreHunanbHas 3HEpPrus ynpyro 1eGopMHUpoOBaHHOTO
tena; Enorenn=kx22Enorenn=2kx2

1.4.8

3aKOH U3MCHCHUS U COXPaHCHUA MEXaHHUYECKOM OHCPIUu:

1.5

MEXAHUWYECKHUE KOJIEGAHHMA 1 BOJIHBI

151

["apmonnueckue konedaHusi MaTepuanbHON TOUKA. AMIUTHTYAA U Basza
Konebanuii. Kuaemarmnueckoe oImcanue:

T7I€ X - CMEIICHHUE U3 PAaBHOBECHSI.

JluHamMuueckoe onucanue: max=—kx,max=—kx, rane k=mw2k=mw?2.
Ot10 3HaunT, 9YT0 FX="kKX.FX=—KX.

DHEPreTUYecKoe OMNUCaHue (3aKOH COXPAHEHUS MEXaHHMYEeCKOM




SHEPIHH):

CBsi3p  aMIIUTYZAbl KOJEOAaHUI CMEUIeHHS MaTepUAIbHOM TOYKU
C aMIUIMTYy1aMH KoJieOaHHH €€ CKOPOCTH U YCKOPEHUS:

15.2 | Ilepuoxa u yacToTa KOJICOAHUIA:
[Tepuoa manbix cBOOOAHBIX KOJIEOAHUN MAaTEMAaTUYECKOTO MasiTHUKA!
[lepuon cBOOOIHBIX KOeOaHUI NPYKUHHOTO MAasiTHUKA:

1.5.3 | Beinyxaennslie koneOanus. Pezonanc. PesonancHas kpuBas

1.5.4 | Ilonmepeunsie ¥ TPOAOJIbHBIE BOJIHBL. CKOPOCTH PacHpOCTPAHEHUS U
JUTHHA BOJTHBL: A=vT=0vA=VT=w0
WnTepdepenius u qudpaxius BOJIH

1.5.5 | 3Byk. CkopocTh 3ByKa

2 MOJIEKVJISIPHAS ®U3UKA. TEPMOJAMHAMUKA
2.1 MOJIEKVJISIPHA S ®U3UKA

211 | Mogenu cTpoeHHs Ta30B, XuAKocTe u TBEpABIX Ten. I[lycthb
TepMOJAMHAMHUYECKass cucrema (Teno) coctouT u3 N OJIMHAKOBBIX
Mmouiekyi. Torna konudectBo BemecTBa V=NNA=muv=NAN=um ,
rne NANA — ugmcrno AsBoraapo, m — Macca cHCTeMbl (Temna), i —
MOJIIpHasi Macca BELECTBa

2.1.2 | TemoBoe ABMKCHHE aTOMOB U MOJICKYJI BENIECTBA

2.1.3 | B3aumogeicTBre YacTUIl BELIECTBA

2.1.4 | Inddysus. BpoyHOBCKOE NBHKEHHE

2.1.5 | Monenb uneansHoro raza 8 MKT

2.1.6 | Cps3p MeXIy [aBIEHHEM U CpeAHEH KUHETUYECKOW OJHEpruei

MOCTYIATEIFHOTO TEIUIOBOTO JABIKEHHUS MOJIEKYJ HICaJbHOTO Tas3a
(ocHoBHOe ypaBHeHue MKT):




rne m0— wMacca  omHoM Mosiekysbl, N=NVN=VN -  koHnenTpamus
MOJICKYT

2.1.7 | AbcomrotHas Temmeparypa: T =t +273K

2.1.8 | CBs3p TeMmmepaTypbl Ta3a CO CpeaHEHd KHHETHYECKOH dHEprueu
MOCTYNATEeNbHOTO TEIJIOBOTO ABMXKEHHUS €r0 MOJICKYIIL:

2.1.9 | VYpaBuenue p = nkT

2.1.10 | Mopenb uaealbHOTO Ta3a B TEPMOIMHAMUKE:

2.1.11 | 3akon JlanpTOHA I JaBICHUS CMECHU Pa3pEKCHHBIX Ta30B:
p=pl+p2+...p=pl+p2+...

2.1.12 | U3omporecchl B pa3pekeHHOM ra3e C IOCTOSHHBIM YHCIOM
Mosiekyn N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const ,
uzoxopa (V = const): pT=constTp=const |,
u3obapa (p = const): VT=constTV=const.

I'padmueckoe npencraBieHue n3omporeccos Ha pV-, pT-u VT-
JarpaMmax.

OOwenuHeHHbIHN ra3oBblii 3aKoH: PV T=constTpV=const

JUISl IOCTOSIHHOTO KOJIMYECTBA BEILIECTBA V.

2.1.13 | HacellieHHbIE ¥ HEHACHIIICHHBIE Tapbl. KaduecTBeHHass 3aBUCUMOCTH
TUIOTHOCTH W JaBJICHHsS] HACHIIEHHOTO Mapa OT TeMIepaTyphl, HX
HE3aBUCHMOCTh OT 00hEMa HACHIIIEHHOTO Tapa

2.1.14 | BraxxHOCTH BO3/1yXa.

OtHOCUTENBHAS
BiaxkHocTh: ¢=pnapa(T)puacsimapa(T)=pnapa(T)puacsimapa(T)g=




puaceimnapa(T)pnapa(T)=puaceinapa(T)pmapa(T)

2.1.15 | I3MeHeHHe  arperatHpIX  COCTOSIHUH  BEIIECTBA:  HCIApEHUE
Y KOHJICHCAITHSI, KUTICHUE KUJIKOCTH

2.1.16 | I3MeHeHHe  arperatHbIX  COCTOSIHMW  BEIIECTBA:  IUIABJICHUE
U KPUCTAJUTH3AIHS

2.1.17 | Tlpeobpa3oBanue sHEPruu B (Pa30BbIX MMEepexoiax

2.2 TEPMOJAMHAMUKA

2.2.1 | TemmoBoe paBHOBECHE U TeMIIepaTypa

2.2.2 | BHyTpeHHsIs SHEeprus

2.2.3 | Termonepenaya Kak Ccrnocod W3MEHEHHs BHYTPEHHEH JHEpPruu
6e3 coBepiieHus: paboTsl. KoHBEKIIMS, TEIIONPOBOAHOCTD, U3ITYYCHUE

2.2.4 | KonuuyecTBO TEIUIOTHL.
Y nenbHas Terno€MKocTh BemecTBa ¢ Q=cmATQ=CcmAT

2.2.5 | YnuenpHas Temiora mapoodpasoBanus L: Q = Lm.
Y enbHas TeruioTa miaBieHus A: Q = Am.
VY nenpHas Temiora cropanus Tormea g: Q = gm

2.2.6 | DaemenrtapHas pabota B TepMoanHaMmuke: A=pAVA=pAV.
Brruuciienue pabotel 1o rpaduky npouecca Ha pV-auarpamme

2.2.7 | IlepBoiid 3aKOH
tepmonuHamMuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12+A12
=(U2-U1)+A12
Ammabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1-U2
)=AU12

2.2.8 | Bropoii 3akoH TepmoanHamMuku. HeoOpatumsie npoueccsl

2.2.9 | Ilpunuuns! neicTBus TermnoBbix MamuH. KIT:

2.2.10 | Makcumansnoe 3nauenue KI1/1. luxn Kapho:

2.2.11 | VYpaBuenue TemnoBoro 6ananca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0

3 SJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE TIOJIE

3.1.1 | Dnextpuzamusi Ten W €€ TPOSBICHUS. ODJISKTPUUSCKUN 3apsil.
Jlea Buga 3apsga. DIIEMEHTapHBIM  DIIEKTPUYECKHH  3apsi.
3aKOH COXpaHEHUsI IIEKTPUIECKOTO 3apsaa

3.1.2 | B3aumogpeiictBue 3apsnoB. Todeunsie 3apsapl. 3akoH Kynona:




B OJHOPOJHOM BEIIIECTBE C TUAICKTPUICCKOMN MPOHUIIAEMOCTBIO €€

3.1.3

:‘)J'ICKTpI/ILIeCKOG none. Ero HeﬁCTBHe Ha JJICKTPUUYCCKUE 3apsabl

3.14

Harnpsixénnocts JIEKTPUYECKOIO
noust: E"=F qupo6usiitE=qrpoOubiiF .

[Tone Toueunoro 3apsma: Er=kqr2Er=kr2q,
onnopoanoe noje: E =const.E=const.

KapTuHbl 1MHUNI HANPSIKEHHOCTU ATUX MOJIEU

3.15

IToTeH1IMAIBHOCTH SJICKTPOCTATHUYCCKOI'O I10JIA.

PazHocTh MMOTEHIIHATIOB u
nanpspkenue: A12=q(¢1-¢2)=—qAd=qU.A12=q(¢1—¢2)=—qA¢=qU.

[ToreHnuanbHass ~ dHEprus  3apsiia B AJIEKTPOCTATHYECKOM
nonie: W=qoW=g4,

A=—AWA=—AW

[Torenuunan anexrpocratuueckoro nois: o=Waqp=qW

CBs3b HaHpiDKéHHOCTI/I I10JI4 u pPasHOCTHU IIOTCHI M AJIOB AJIs1
OJIHOPOAHOTO AMekTpocTarndeckoro mmoyst: U = Ed

3.1.6

HpI/IHLII/IH Cynepro3numun QJICKTPUYICCKUX
noneit: E'=E"1+E72+...,0=01+¢p2+.. ESE1+E2+...,d=¢1+42+...

3.1.7

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUUCCKOM II0JIC.

VYcnoBue paBHOBeCHsl 3apsloB: BHyTpu mpoBoaHuka EL=0E1=0
, BHYTPU U HAa IOBEPXHOCTHU IIPOBOJAHUKA ( = CONSt

3.18

JudnexkTpuku B 3JEKTpocTaTuueckoM Tonie.  J(udnexrpudeckas
MIPOHMIIAEMOCTh BEIIECTBA €

3.1.9

Kongencarop. DnextpoémkocTs koHAeHcaTopa: C=qUC=Uq .

OnexktpoéMkocTh 1uiockoro konaeHcatopa: C=ge0Sd=eC0C=dec0S
=eC0

3.1.10

[TapannensHOE coeqUHEHNE
KOH/IeHcaTopoB: 4=01+q2+...,Ul=U2=...,Cnapami—C1+C2+...0=q1
+02+...,U1=U2=...,Cnapamni—C1+C2+...

IlocnenoBareabHOS COCAUHEHHE KOHACHCATOPOB:

U=U1+U2...,ql=q2=...,1Cnocn=1C1+1C2+...U=U1+U2...,q1=02
=...,Cnocnl=C11+C21+...




3.1.11

DHeprusi  3apsbkeHHoro  kongueHcaropa: We=qU2=CU22=q22CWc
=2qU=2CU2=2Cq?2

3.2

3AKOHBI IIOCTOAHHOI'O TOKA
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Cua Toka:

ITocTosHHEIN TOK: | = const

Jnst mocrosHHOrO TOKA q = It

3.2.2

VYcnosus CYIICCTBOBAHUSA SJICKTPUICCKOT'O TOKA.

Hanpsokenue U u DJIC E

3.2.3

3axon Oma ans yuyactka nenu: I=URI=RU

3.24

DJEKTPUYECKOe  COMPOTUBIICHHE. 3aBHCUMOCTh  CONPOTHBIICHHUS
OJIHOPOJHOTO TIPOBOJHUKA OT €ro JJIMHBI W CEUYCHHS. Y ACIbHOE
conpotubiieHue Bemectsa. R=pISR=pS/

3.25

Uctounuku TOKA. O/C HMCTOYHUKA
toka: E=AcTtoponnuxcumiqE=qAcTopoHHHXCHI

BHYTpeHHee COIIPOTUBJICHHEC HCTOYHHKA TOKA

3.2.6

3akon Owma sl TOJMHOW (3aMKHYTOM) OdieKTpuyecko menu: E
= IR + Ir, otkyna I=ERrI=RrE

3.2.7

Hapanneanoe COCAUHCHHUEC ITPOBOJHUKOB:

I=11+12+..,Ul=U2=.., 1Rmapamn=1R1+1R2+...Rmapanmn1=R11
+R21+... .

HOCJ’IC}IOB&TCJ’IBHOG COCIUHCHUEC ITPOBOJHUKOB:

U=Ul+U2+..11=12=.., Rooci=R1+R2+...Rmocn=R1+R2+...

3.2.8

Pa6ota snexrpuueckoro toka: A = [Ut.
3akon [Ixoyns — Jlenma: Q=12RtQ=12Rt .

Ha pesucrope R:Q=A=12Rt=1Ut=U2RtR:Q=A=12Rt=1Ut=RU2t

3.2.9

MoOIIHOCTb SJICKTPUYCCKOT'O TOKA:




TemmoBas MOIITHOCTD, BEIACIAEMAas Ha pE3UCTOPE:

MonIHOCTh HCTOYHHKA TOKA!

3.2.10 | CBoOOgHBICE HOCHTENH SJIEKTPUYECKHX 3apsfoB B IPOBOJHUKAX.
MexaHu3Mbl TPOBOAMMOCTH TBEPABIX METAIOB, pPACTBOPOB U
pacIuiaBoB 3JIEKTPOJIUTOB, ra3os. [TonynpoBOAHUKH.
[TonynpoBOAHMKOBBIN THOT

3.3 MATHUTHOE I1OJIE

3.3.1 | MexaHn4eckoe B3aUMOJICHCTBUE MarHUTOB. MarauTHoe moJie. Bekrop
MarHUTHOM  WHAYKUMU. [[pyHIMI ~ CyNmeprmo3uiud  MarHUTHBIX
noneii: B"=B"1+B72+...B=B1+B2+...

Jluann wHAYKUMU MarHuTHoro mons. KapTtuna JuHME WMHAYKUUAU
MarHUTHOTO IIOJIA TOJOCOBOTO M MOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHUTOB

3.3.2 | OmeiT Dpcrepa. MarHuTHOE TOJIe MPOBOJHUKA ¢ TOKOM. KapTtmHa
JUHUN UHAYKIIMA MAarHUTHOTO TOJS JUIMHHOTO MPSMOTO MPOBOJAHHKA
Y 3aMKHYTOTO KOJIBIIEBOTO MIPOBOJIHUKA, KaTYILKH
C TOKOM

3.3.3 | Cuna Ammnepa, e€ nanpasienue u Bennunna: FA=IBlsinaFA=/Blsina ,
IJI€ 0. — YIOJI MEKJly HalpaBJeHHeM MPOBOJIHUKA M BekTopoMm B™B

3.3.4 | Cuna Jlopenna, e¢ manpasnenue u BenumunHa: FJlop=|q|lvBsinaFJIop
=|qlvBsina
rJie o — yroj Mexay Bektopamu V'V u B'B . JIBikeHue 3apskeHHOM
YaCTHUIIBl B OAHOPOJAHOM MarHUTHOM HOJIe

3.4 DJIEKTPOMATHUTHA S UHAYKIUA

3.4.1 |Ilorox Bekrtopa MarHUTHOH  wHIYKIHUA: ®=BnS=BScosa®=Bn
S=BScosa

3.4.2 | SIBnenue snekrpoMarHuTHON MHAYKIMU. DJC HHAYKIIUH

3.4.3 | 3akoH »reKTpoMarHuTHOM nHAYKIU Dapases:

34.4




DJIC MHIYKIKY B IPIMOM IIPOBOIHMKE JIMHOM |, ABUKYIEMCS CO
ckopocTeio V'V (V' LI7)(VLI) B 0qHOpOIHOM MarHMTHOM
noje B: |[Ei|=BlvcosalEi|=Blvcosa

, TJIE 0L — YTOJI MEXIY BEKTOPOM B 1 HopMmasbio NN K IIIOCKOCTH, B
KOTOpO# nexaT BekTopsl I'uv luv ; ecin Il LL BB, uVv'v
to |Ei|=BIV|Ei|=Blv

3.4.5 | IlpaBuno Jlenna

3.4.6 | UangyktuBHOCTH: L=®IL=1D , umu @ = LI.
Camounnykuus. 9IC caMOMHAYKIUU:

3.4.7 | DHeprust MarHUTHOro noJist KaTymku ¢ Tokom: WL=L122WL=2L12

3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHW A U BOJIHBI
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Koneb6arenbublii KoHTYp. CBOOOIHBIE 3IE€KTPOMArHUTHbIE KOJICOAHUs
B U/I€aIbHOM K0J1e0aTeIbHOM KOHTYpeE:
®opmyna Tomcona: T=2nLCT=2zLC , otkyna o=2aT=1LCw=T2x
=LC1.
CBsi3p aMIUTUTYZBI 3apsifa KOHJEHCATOpa C aMIUIUTYJOW CHIIBI TOKa
Oph  CBOOOJHBIX DIIEKTPOMATHUTHBIX KOJEOAaHUSX B HICATHHOM
K0JIe0aTeIbHOM KOHTYpE:

3.5.2 | 3akoH coXpaHEHMs SHEPIUHU B HJI€AIbHOM K0JIeOaTeIbHOM KOHTYpE:

3.5.3 | BeIHYXIeHHBIE 2IeKTPOMAarHuTHBIE KoJiebaHus. Pe3oHaHc

3.5.4 | [lepemennsrii Tok. [IpomsBoacTBo, Tmepenadya ©  MOTpeOICHUE
AIIEKTPUUYECKON SHEPTUU

3.5.5 | CgoiicTBa 3J€KTpOMarHUTHBIX BOJIH. B3anMHasi opreHTals BEKTOPOB
B DJIEKTPOMArHUTHO# BoHE B Bakyyme: E" LB LC’ELBLC

3.5.6 | lllkanma »yieKTpOMarHWTHBIX BOJH. [IprMeHeHWE 3JIeKTpOMarHUTHBIX

BOJIH B TCXHUKC U 6BITy




3.6

OIITHUKA

3.6.1

[IpsamonuHeiHOE pacnpoCTpaHEHHE CBeTa B OJHOPOJHOM cpene.
Toueunslii HICTOYHMK. JIyu cBeTa

3.6.2

3aKoHBI OTpaKkeHUs cBeTa. 0=Fo=F

3.6.3

[TocTpoerne n300pa>keHMid B INIOCKOM 3epKajie

3.6.4

3aKOHEBI IIpCIOMIICHUS CBETA.

[Tpenomnenue ceera: nlsinoa=n2sinf.nlsina=n2sinp. .
AOCOIOTHBIN ITOKa3aTelb MPEJIOMIICHHS: nabc=cvnabc=VC .

OTHOCHUTENBHBIN TTOKa3aTeNb MpeoMiaeHus: noTH=n2nl1=v1v2notH
=nln2=v2vl .

Xox J1y4eil B Ipu3Me.

CooTHOIIEHHE YacTOT W COOTHOILUEHHE JUIMH BOJIH IpU NEPExoje
MOHOXPOMAaTHYECKOI0 CBETa 4epe3 TIpaHuLly pasjena JBYX
ONTUYECKUX CPEX;

3.6.5

ITomHoe BHYTPCHHEC OTPaKCHHUC.

IIpenenbHbIit yromn IIOJIHOTO BHYTPEHHETO
orpaxeHus: Sinonp=1notH=n2nlSinonp=nornl=nln2

3.6.6

Colwuparoue U pacceuBaronue JUH3bL. ToHKas JmH3a. DOKyCHOE
paccTostHUE M oNTHYecKas cuia ToHkou auH3bl: D=1FD=F1

3.6.7

dopmyna Tonkoi mua3bl:  1d+1f=1Fd1+f1=F1

VBennuenue, nasaemoe nuuzon: I'=hH=|f|dI'=Hh=d|f]|

B ciiyuae paccenBaronieil JMH3bI:

3.6.8




D<0=F=1D>0,D<0=F=D1>0,
I'=hH=|f|d<1I'=Hh=d|f|<1

Xoa myya, TPOMIEAUIETO JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €&
IJIaBHOW omnThueckoi ocu. IloctpoeHne wn300pakeHUH TOYKHU U
OTpe3Ka TpPSIMOH B COOMPAIONIMX W PACCEHBAIOMIMX JIMH3aX H HX
CcHUCTEMax

3.6.9 | ®doroanmapaT Kak onTUYECKU mpruOop. ['11a3 Kak onTuyeckas cucTeMa
3.6. | Unrepdepentuss  cBera. KorepeHTHbIe  UCTOYHUKH. Y CIIOBHS

HAOIO/ICHUsT MAaKCUMYMOB M MHUHHUMYMOB B WHTEp(EepEeHIIMOHHOMI
KapTHHE OT JIBYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHHKOB:

3.6.11 | Iudpakuus cera. AudpakiponHas pemérka. Y cIoBre HAOIIOICHUS
TJIAaBHBIX MaKCHMYMOB npu HOPMaJIbHOM naJICHUH
MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJHBI A Ha PEMETKY C
nepuoom d:
dsingm=mA,m=0,+/—1,+/-2,+/-3,...dsingm=mA,m=0,+/—1,+/—2,+/-3,...

3.6.12 | Jlucniepcusi cBera

4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIN3M

411 I'umore3a M. [Tnanka o kBaatax. ®opmyina [Tnanka: E = hv

41.2 ®orousl. DHeprust porona: E=hv=hcA=pcE=hv=Ahc=pcC .
WUmnynbe porona: p=Ec=hvc=hAp=CcE=chv=14

4.1.3 ®oto3ddext. OnbiTel A.I'. CroneroBa. 3akoHbsl hoTodpdexTa

414 VYpaBuenue DitHiTeitHa 175 hoTodddekra:
Edorona=ABsixona+Eknamax,Edorona=Assixoma+Exuamax,
rae , Ehorona=hv=hc\,Edorona=hv=7/xc,

Asbixona=hvkp=hcikpAssixoma=hvkp=1kphc

Exuamax=mv2max2=eUszanExuamax=2mv2max=eUsan

4.15 JlaBrieHue cBera.
JlaBieHHe cBeTa Ha TOJHOCTHIO OTPAXKAIOIIYIO ITOBEPXHOCTh W HA
MOJIHOCTHIO MOTJIOMIAIOIIYI0 TTOBEPXHOCTh

4.2 OU3NKA ATOMA
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IInanerapnast MOJeIb aTOMa

4.2.2

[Toctynatel bopa. M3nydenue u norsomeHue GOTOHOB MPHU MEPEXO/Ie
aToMa C OJJHOTO YPOBHS SHEPTUH HA IPYTOi:

4.2.3

JInHelyaTeie CIIEKTPBI.

CriekTp ypoBHEH SHEpruu aToMa BOJI0poja:

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnass monens simpa ['eiizenOepra — MBanenko. 3apsia spa.
MaccoBoe unciio sapa. M3oronsl

4.3.2

PannoakTUBHOCTD.

Anbda-pacnan;

bera-pacnan.

DINeKTpOHHBIN B-pacnai;

[TozutponnsIii B-pacnan:

["'amma-n3nydyenue

4.3.3

3akoH paguoakTuBHOro pacnana: N(t)=NO*2—tTN(t)=NO+2T—t .

[Tycte m — Macca PaIMOaKTHBHOTO BEILIECTBA.
Torga m(t)=mO0*2—tTm(t)=m0*2T—t

4.3.4

SAnepHble peaknun. JleneHne u CUHTE3 s iep




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
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Msxumes I'.4., byxoBueB b.b., Corckuit H.H. nmox penakiueii [TapdenTreBoii
H.A.®u3uka. 10 xnacc (6a30BbIi U yriyOJIeHHBIN

ypoBHH).M.: [IpocBemienne, 2023

Msikumies I'. f., byxoBues b. b., Corckumii H. H. / Tlox pen. [TapdhentbeBoii H.
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2. Mapon A.E., E.A. Mapon ®usuka 10 knacc: yueOHO-MeTOANYECKOE TOocoOHe —
M.: dpoda, 2014.

3. Mapon A.E., E.A. Mapon ®usuka 11 kiacc: yaeOHO-MeTOANMUECKOE TOocoOue —
M.: dpoda, 2014.

4. Tonosa U.B. ®usuka 10 kinacc: Koarponbasie pabotsl B HOBOM dopmare —
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