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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOKEHHM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOHM 0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHOl pabodeit mporpaMmbl BocnuTaHus W KoHnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ deneparnuu,  peaqu3yloIMX  OCHOBHBIE  00pa3oBaTelibHbBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ Y4ETOM MEXIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeameta «dDuznka» Ha yriayOoJIEHHOM YPOBHE.

N3yuyenue kypca Guzuku yriayOaEHHOTO YpPOBHS IO3BOJISET PEaAM30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4YaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpEnensioTCs ITUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: IUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIC PE3YJIbTATHI IO T0JI1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU JUTSl COCTABIICHUS CBOUX pabOYMX IPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOXpaHeHUs 00s3aTENbHOM YaCTH COJIEp KaHUs Kypca.



®duszuka kak Hayka o HambOojee OOLIMX 3aKOHAX MPHUPOAbI, BHICTYIAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusudeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEIOBAHUN.

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

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

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

Hoea cymanumapusayuu. EE peannsanus NPeaIoyaracT HCIHOJIb30BAHUE
IYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TaKXkKe C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriyoiEHHOTO ypoBHS
IIPEANOaraeT 3HaKOMCTBO C ITMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUM H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHME cojiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO HA
IPUHILINAINIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIEro ¢akropa yueOHoro mpouecca. s yriayOGnéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHMYECKOTO0 JSKCIEpPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE OMBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOYKHBI
IBa crocoba peanu3zanud (PU3MYECKOT0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pPabOT, KOTOpHIE
NPOBOJSATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mog paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nporpamme 1mo @u3Mke cHUCTeMa YYEHUYECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa NpECTaBiICHAa €IWHBIM MepeyHeM. Bridop
TEMAaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUSI W OCHalleHus KabuHera Qusuku. [Ipu sTOM oOecreunBaercs
OBJIaJIcHUE OOYYaIOUIMMHUCS YMEHHUSIMU MPOBOJUTH TPSIMBIE UM KOCBEHHBIE
U3MEPEHHUs], UCCIEAOBAHUS 3aBHCHUMOCTEH (DU3NYECKUX BEIMYHUH U IOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIENsSETCA PEUICHUI0 PACUETHBIX W KaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO paslena Kypca, TaKk U
UHTErpUpysl MPUMEHEHUE 3HAHUI U3 pa3HbIX pa3zenoB. JlJig KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SABJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3MYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIOIIre BhIOOpa
(bu3MYeCcKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyIOBaHUE [Jisi BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAallMOHHOE 000pYI0BaHHE.

JlemMoHCcTpalMoHHOE  000pyZoBaHHEe (OPMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OO0ECleurBaeT IMOCTaHOBKY
MEePEUYUCICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpPALMN st
UCCJICMOBAHMUS  WM3y4YaeMbIX  SIBIEHHW ¥  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHHE MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOPMHpPOBAHUE
MCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHupOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBICHUS C UCIIOJIb30BaHUEM (DU3UUECKUX
3HAHUMW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoecCUOHANBHON  JCSATENBHOCTH, CBSI3aHHBIX C (U3HUKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIIPABJICHUH.

JlocTikeHHne 3TUX Ielield 00ecreurnBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUs:

NpUOOPETEeHUE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBSICHEHUS
bu3nyecKuX SBICHUM B MPUPOAEC U JUIsl TMPUHATHUS MPAKTUUYECKUX PEUICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MoJeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3HUYECKUX OCHOB U TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCcKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopMaluuy,
OMpeIeNICHHS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIENO0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuUTHE UHTEpeca K chepam mpodecCHOHATBHON eATeTbHOCTH, CBI3aHHOM
¢ (pU3UKOM.

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

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

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

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

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

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

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

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIAKOCTb, WACANBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Duzndeckas
TEOPHSL.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

MN3mepeHne cuiibl TOKAa W HANPSXKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

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

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOPEHHUE MaTepuajbHOW TOUKH, WUX TMPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHOEe mMajeHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU U MX TpaduKy.



KpuBonuneniHoe  nBwxkeHHe. JIBMOKEHHME  MAaTEpUAIIBHOM  TOYKHM 11O
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApsIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIC TMEepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBMKeHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cCKopoCTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMIKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUYKEHUS C II€JIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM IBUXEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

WN3yuenne nABWXKEHUS Tejla, OPOIIEHHOrO0 Tropu30oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLHMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojaa oOpalieHUs] KOHMYECKOro MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwita. [IpyuHImn cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoTHl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacCel C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTAICHUH.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JIBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3BI O HE3aBUCHMOCTH BPEMEHH IBHKEHHS Opycka I0
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

V3ydyeHne MBHKEHUS CHUCTEMBI TEJ, CBI3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CnoxeHue cuil, TPUIOKEHHBIX K TBEpHOMyY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanve ycilOBUM paBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT ummynbca marepuanbHOW TOUkM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

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



[loreHnManbHple W HeNOTeHUMANbHbIE Ccuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJTHOPOJHOTIO I1l1apa (BHYTpU U BHE Iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHepruu Ipu CBOOOTHOM MaJCHUMU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOACHCTBUM.

N3MepeHne KHHETUYECKON IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

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

Onpenenenue padOThl CWIIBI TPEHHUS TP JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosexkyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YacTHI] BellecTBa. Monenn CTpOEHMs TIas3oB,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHULBI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompornecch B
UJCabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIQy [JaBIEHHEM U  CPEIHE KUHETHYECKOM  3HEeprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHHS MOJIEKYJ HJIEaJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YACTHII.

TexHHYeCcKre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHUS YaCTHL] BEUIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Hudbdysus sxunkocTen.

Mogens onsita HltepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpMUYECKOro mpouecca (PEeKOMEHIOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpol
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tTepMmoauHamuku. (CaMONpou3BOIbHAA — pelakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPTruyd OJHOATOMHOTO UJE€aJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHuss paboTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aauabaTHOM TIpoliecce.

[lepBblii 3aKOH TepMOAWHAMHUKU. BHyTpeHHsAss »sHeprus. KomnnuecTtBo
TEIUIOTBHI W paboTa Kak Mepbl  HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOJUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

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

[TpuHume! nectBus TeruioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

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

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

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuiecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoswvie nepexoowl.

[TapooOpa3oBanue u KoHmeHcamwms. lcmapeHue W KureHue. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHU.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEpaTyphbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTaM3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paCIIUPEHUst T (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3oBbIX MEPEX0ax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBnenust. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA HM  TEXHOJIOTMYECKHE TPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TerioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHune cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmaunBaHue.



Kanunnsipasie siBeHUs.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomaol, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduiirenTa NoOBEpXHOCTHOIO HATSKEHHUSL.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKHM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsokéanocts  anektpuueckoro  mosid.  IIpoOGueiii  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHinumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MeKTpOCTaTUYECKOTO NOJIsL. CBA3b HANPSKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsKeHHOro 1Mo o0bémy miapa. [losie paBHOMEpHO 3apsiKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsHXKEHHOCTH O3TUX MOJEH U
HKBUITOTEHLIHAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. JusnexTpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konpencarop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLINI IEUCTBUSA DJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA MTOCTOSHHOM U MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO0 KOHJICHCATOPa.

3apsaKa U pa3psaKa KOHJIEHCATOpaA YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyuecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSHHOTO AJIEKTPUYECKOTO TOKa. MCTOUHMKM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK IIEKTPUUECKON SHEPTHUN.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAAN MOMEPEYHOr0 CEUEHUs U MaTepuaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHLUMAIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA OT HAMpsDKEHUS] IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesia u3MepeHus amnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTh COINPOTUBICHHUS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKHY. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBoAHUKOB. CBolicTBa p—n-niepexoa. [lomynpoBoHIKOBBIE TPHOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE INPHMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TalbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

M ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopnoie padomul, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OHOBAIEHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl n3MepeHus (pU3NYECKUX BEIUYHMH C MCIOJIb30BAHMEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYecKuX BEIUYHMH, NPOBEpKA MNPEIJIOKEHHbIX THIoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazjenax «YUEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXIPEAMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YUCHUEM MEN 0006 HAYUHO20
no3HaHuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJCIMPOBAHHE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMAaTepUalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eocpaghus: BnaxHOCTb BO34yXa, BETPBL, 6APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOJIh30BAaHUE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET W JAPYTHUE), ABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIMOHEP, TEXHOJIOTUH
MOJIyYEHUSI COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TaJbBAHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHuueckue YCTpOﬁCTBa N TCXHOJOIHYCCKUC TIPOLECCChl: IMPHUMCHCHHC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUi MarHuTHOM MHIYKIIMH TOJIS ITTMHHOTO MPSIMOTO TPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

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

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKUMM Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABMKEHUH B MArHUTHOM I10JIE
3emun.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUY BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTHYecKoe ONMUCAHHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammuiutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJMYMHBI C aMIUTUTYJIaMU KOJieOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUU MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOJI€OaHUS.

TexHruYecKue yCTpOHUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJieOaHUI rpy3a Ha HUTU OT
aMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil 1 3aBUCUMOCTH Mepruoaa CBOOO HBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyie0aHUMM Tpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupOBaHUsI PEICTABICHUN 00 HACATHHON MOJIENN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.



W3mepenue mnepuona CBOOOJHBIX KOJIEOAHUN HUTIHOTO U MPYKHUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJE0ATEIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

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

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepepaadya W NOTpeOJICHHE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JMHUM JIEKTporepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOAHUM.

Mopenp 3IeKTpPOMarHuTHOTO TeHEpaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJICOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPOpMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenune tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MperoMJIeHHE, HMHTephEepeHLUs H
TudpaKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

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

Hemoncmpauuu.

OOpazoBaHue ¥ pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSIpHU3als, udpaKius, UHTephepeHITHs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. OTHOCUTENBHBIN MTOKa3aTellb npenoMiieHns. [10CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenbHbI yroma IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome U pacceuBaromiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c(epuyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHUTEIBHOTO
[I0Ka3aTes PEeJIOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspematoniast crnoco6HOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBust HaOMONEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpeHIIMOHHON
KapTHHE OT JBYX KOTEpEHTHBIX HCTOYHUKOB. lIpuMepsl KinaccuyecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOICHUS
INIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszauus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHET0 OTpakeHus. Mojieiab CBETOBOIA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokasaresns npeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIui CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInY JIa3epHOTO U3IIYyYCHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI ClIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuubl  IPUMEHMMOCTH  KJIACCMYECKOM  mexaHuku.  [loctynatsel
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

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

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
OunmTenHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIIeWcsa dvactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOLIECHUSI HEONPEneIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIUOI.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekra.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJAHHKOB — OT
OCBELIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrossaaou [l1anka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

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



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

HaOmnroienue JIMHE4aToro cuekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

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

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

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusHME paIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexT maccsr spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCIEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaly U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHUL.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nyuecKkoil KapTUHBI MUPA.

TexHuyeckue yCTpomuCTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normoiieHus 6eTa-4acTuIl aTFOMHUHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHUX 00BEKTOB.

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

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

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYTpEeHHEE CTpoeHHe
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIydeHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmonenus 3BE3mHOT0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nyecKui NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUHN (PU3UYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HW3MEPEHHUH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKMUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYMY).

O06o001maroniee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepKaHusl pa3fenoB Kypca «MexaHukay,
«MonexynsipHasi pu3MKa U TEPMOAMHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
busnyeckoil Teopuu, poiib GU3HNUECKON Teopun B (OPMUPOBAHUU MPEIACTABICHUI
0 (u3MUYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B 0OIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBI3E€U C KypcaMu
MaTeMaTUKH, OUOJIOTUM, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: ABICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKkas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OHKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, HU3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopus.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHYECKHUE
(yHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPHI M MX NPOEKIUU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[TpousBoaHbie 37eMeHTapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

Buonocus: >nektpuyeckue SBICHUSA B JKUBOW MNpUpONE, KoJeOaTeIbHBbIC
JBUKEHHUS B JKMUBOM MPUPONE, HKOJOTMUYECKHE PHUCKU TMPHU MPOU3BOIACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHATOB, JJIEKTPOMAarHUTOB,
ANIEKTPOJBUTATEND SIKOOH, TeHEepaTOp MEPEeMEHHOTO TOKa, WHIAYKIIMOHHAS TICYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHbIﬁ armapar, BOJIOKOHHAA OITHKA, COJIHCHHAsA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI e€ pas3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOlIecTBa, Y4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuu;

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

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuUHbIM chepaM Ipo(ecCHOHATBHON AESITEIIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJOI'NYECKOI0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBICHHUE ACHCTBUM B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmNbITa AESTEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M TPOTHUBOPEYMS B PaCCMATPUBAEMBIX
bu3HYEeCKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MTOCIIEICTBUN IEATEIBHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPYU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaeaoBarejbCKHe IeHCTBUA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITHAMU U METOIAMHU
buznyecKoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIbCKOM W MPOEKTHOU
NEeATeTLHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIIOMCKY METOJOB perieHusT 3a1ad  (pU3nIecKoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJIOB IMO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHKUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M AKTyallM3WpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HAaHHSA TI0 (U3NKE B MPAKTHYECKYIO OO0JacTh
JKU3HEACATEIILHOCTH,

yYMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OPUTMHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nunopmanueii:

BJIAJE€Th HAaBBIKAMH MOJy4eHUs MHGPOpMaMK (HU3HUUECKOr0 COJEpKaHUs
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CUCTEMAaTU3allMi0 M UHTEPIPEeTalni0 MHPOPMALUU pa3iIHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3UUECKOTO COJEPKAHMS B PA3NMUHBIX (PopMaTax c
yu€TOM Ha3HayeHus: WHGOpPMalUMKU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK M BO BHEYPOUHOU
JeSITEIbHOCTH;

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

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

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METO/bI COBMECTHBIX ACUCTBHNA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh II€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUIM, pacpeessTh poJid ¢ y4€TOM MHEHUIH yYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYILECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUINATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJIHEHUS MPAKTUYECKOW PabOThl ¢ yU4ETOM HMEIOUTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pedaeKcHu I OICHKH CHUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATH PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTMKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHUs y O00y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOILMOHAIIbHBIN WUHTEIUIEKT, MIpEANOoaraonmii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHUMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATHI



K xonmy oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUM :

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOW M JITHYECKOM cdepax [esTeIbHOCTH
4eJIoBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKOM TEOPUUM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UYECKON TEOpHUH B
(dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (Uu3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpLHUANbHAs CHUCTEMA OTCY€Ta, aOCOJIOTHO
TBEpIOE TEJO, MATepHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNMIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTU
U TBEPAOrO (KPUCTAIIMYECKOT0) Tela, UACAbHbIN ra3, TOUCYHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paszinyath YyCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOOIINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOLIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIr'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HUCIOJIB30BATh
MaTEMaTHU4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJIbca U
MEXAHUYECKON SHEPrUuH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHB MoOJEKyIsApHOW (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHUS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIUJIOBOIO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KUHETUYECKON
DHEPTUEN TEIJIOBOrO JBMKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UICATBHOTO
rasa ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpAHEHUs SHEPIMHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHUsI Menaeneesa—Kitaneipona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYNEPIO3UINH 3IEKTPUUECKHUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
ey WU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUSA, HCIONb3Ys BEITUYHHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIA YIPYTOCTH, CHJIA TPEHHs, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIeanbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLIMAI 3JIEKTPOCTATUYECKOIO IOJIH,
Pa3HOCTh  IOTEHIMAJNOB, JJEKTPOABWKyLas CWja, CWiIa  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHSI AIEKTPUIECKOrO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIlECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3aLUsl, HAIIPaBICHHOCTD
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
IpyrOoM C  HWCHOJIB30BAHMEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh pE3YyJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLECHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTE3BL;

coOJII01aTh TpaBuiia 0€30MacCHOr0 TPyJa IPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
(bu3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢u3nyecKux TEOpUil NpH HCHOJIB30BAHUM MAaTEMaTHUYECKMX METO0B
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAaK)Ke UHTErpalluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh M OLICHUBAThH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKECHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHSTHh pa3jlyHble crocoObl paboThl ¢ uHbopManuen (PU3NIECKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMIO W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIE0BATENLCKUX PadoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATh BKJAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

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

NOHUMATh POJAb (U3MKK B  HKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€KAa U JaJIbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CHCTEMATU3UPYIOLLEH,
OOBSCHUTENTHFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmyeckol Teopurn B (POPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3UUECKON KapTUHBI MHUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUI O IPUPOJIE;
pa3iauuaTh YCJIOBUS NIPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHUTHOE MOJIsSl, TApMOHUYECKHE KOIeOaHUs, MATEMAaTUYECKUI MAsSTHHK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNIbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO SiJjpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD MCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH DJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIE MPOLIECCHI U ABJICHUSI, HCTIONb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  JUIs
dororddexra, mepBeld U BTOpoM mocTynatel bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiA0OBOTO M MACCOBOT'O YHCEN UM 3HEPTUU B SJEPHBIX PEAKIUAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJCHUS, UCIOJb3YySl BEIUYUHBI:
HaMpsHKEHHOCTH DJIEKTPUYECKOTO MOJIsA, MOTEHIHAN SJIEKTPOCTaTUYECKOTO
MoJIsl, Pa3HOCTh IOTEHIMAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsl sipa, SHEPTHUSI CBSA3U SAAPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
AJIEKTPOMArHUTHASL MHIYKIIMS, CAMOWHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMPaBJICHUE HMHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH MU300pakKeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PacCUUTHIBATh €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalOlMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3UYECKHX BEIMYUH C
WCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBAThH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHAE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIN METOJ W3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3BI: NIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

OTKCHIBaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpyia IpU MPOBEACHUH HCCIEIOBAHUN
B paMKax ydueOHOro »JKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(u3MYEeCKO MOJEIbI0: HAa OCHOBAaHWM aHalM3a YCJIOBHUS BBIOMPATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpPUM
IpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUsS  3ajad,
IPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIINUXCS TaHHBIX, aHAJTU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pelaTth KayecTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ ONIOPOil HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MTPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3WYECKUMHU MPOILIECCaMU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTMH JJisi JajbHEHIIero pa3BUTUS YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jfyHble crocoObl paboThl ¢ HH(pOpManuen (Gpu3nIecKoro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-MIOMYJISIPHON MH(OpPMALNU, CTPYKTYPHUPOBAHUS H WHTEPIIPETALIUU
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC U NO03HABaTEJIbHbBIE YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE€ C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH ACATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHMBATHh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIIATE MOTUBALUIO K Oyayiiel npodhecCUuOHATBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

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




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




11 KJIACC

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

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

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

Uroro no pazgeny




Pa3znesn 4. KBAHTOBASA ®U3UKA

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 dusnka — pyHIaMeHTaIbHAs HayKa O TIPUPOJIC 1 bubmmorexa [IOK
yH YK pap https://m.edsoo.ru/1beef346
) Hayunslii MeTO MO3HAHUS U METO/IbI | bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHsI B MIPOIIECCE MO3HAHUS
3 npupoasl. Habmronenne 1 SDKCiepruMeHT B 1 buGnuorexa [IOK
PHPOZBL P https://m.edsoo.ru/34¢49931
¢buznke
bu6mmoreka IIOK
4 CniocoObl n3mMepeHust GU3NISCKUX BETUINH 1
p ¢ https://m.edsoo.ru/ca2def03
5 AOCOIIIOTHAsI U OTHOCUTEJIbHAS TTOTPEUTHOCTH | bubnmnorexa [JOK
M3MEPEHUH (PU3NUECKUX BETUYUH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM | bubmuorexa [IOK
Hay4YHOU KapTHHBI MUPA, B IPAKTHYECKOMI https://m.edsoo.ru/eabbded1
JEATEIIbHOCTH JTHOIEH
Mexanudeckoe aBmxeHne. Cucrtema orcuera.
bubnunorexa LIOK
7 OTHOCHUTEIBHOCTH MEXaHUYECKOTO JIBUKEHUS. 1
https://m.edsoo.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
Pannyc-BekTop MaTepualbHON TOUKH, €TO
but6mmoreka [IOK
8 MPOEKILUU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Ckopocts. VX npoekuuu Ha

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




OCH KOOpJAHHAT

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.

bubnunoreka LIOK

9 I'padmyeckoe onrcaHue paBHOMEPHOTO
pag . p p https://m.edsoo.ru/89ba7190
MNPSAMOJIMHEHHOTO JIBHYKEHUS
10 CnoxxeHue nepeMereHuii iU CKOpOCTeil. bubnmnoreka HOK
Pemenune 3amaq https://m.edsoo.ru/761d18aa
HepaBnomepnoe aBuxkenue. MrooBeHHas
11 CKOpOCTh. YcKkopeHue. IIpsmonuneitnoe bubmmorexa [OK
P ' P P https://m.edsoo.ru/a99549a7
JBIKEHUE C TTIOCTOSITHHBIM YCKOPEHUEM
12 I'pacduueckoe onmcanue NPsIMOIUHEIHOTO bubmmoreka [JOK
JIBUKEHUS C IOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobOogHOE TazicHne. Y CKOpeHrue CBOOOIHOTO
13 nageHus. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH buGnuorexa [IOK
' PAWHAT, CKOPOCTH, https:/m.eds00.ru/f738109c
YCKOpPEHUS OT BPEMEHU U UX rpaduxu
14 JIBrokeHue Tena, OpOoIIeHHOTO MO YIJIOM K bubnmnorexa [JOK
TOPHU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe asuxenue. J[BrmxeHue no
15 OKPYKHOCTH. YTJIOBas U JIMHEITHAs! CKOPOCTb. bu6nmorexa LIOK
IIepuon u yacrtora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196tbe
TIOJTHOE YCKOPEHHUE
bubnunorexa LIOK
16 Kourtpoasnas padora no reme "Kunemaruka"
P P https://m.edsoo.ru/1242f32e
[TepssIii 3ak0oH HproTOHA. IHEpUHanbHbIe
R bubmuorexa [{OK
17 cucteMbl oTcyéTa. [[puHIIMT OTHOCUTENBHOCTH
. https://m.edsoo.ru/5a9%4a64
lNanunes. HennepumanbHble CUCTEMBI OTCUETA
13 Cuna. PaBHoelicTByIo1Ias cuiia. Bropoit bubnuoteka [JOK
3akoH HreroTona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiicteue ten. Tpernit 3akoH HeroToHa but6mmoreka [IOK




https://m.edsoo.ru/57dbas505

[Tpunnumn cynepro3uiuu cui. Pemenue 3amnau

bu6nuoreka [IOK

20
Ha IPUMEHEHKE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHUPHOTO TATOTCHUS.
21 DKBUBAJICHTHOCTh T'PaBUTAIMOHHON U bubmmorexa [IOK
. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOU MaccChl
2 Cuna TSDKeCTH B YCKOpEHHE CBOOOTHOTO bubmmoreka [JOK
naJcHus https://m.eds0o.ru/22757126
JIBm>keHne HeOECHBIX TE U UX
23 HUCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa HOK
Y yr - Lep https://m.edsoo.ru/1 1abfa0a
KOCMHUECKasi CKOpocTh. 3akoHbl Kerepa
bubmuoreka [IOK
24 Cuna octu. 3akoH ['yka. Bec Tena
1ia YHpyroctH. JaKoH 1 yK et https://m.edsoo.ru/Qac2cd84
Cuna tpenus. [Ipupoaa v BUAbI CUII TPEHUS. bubmuorexa [IOK
25 JIBrKEHNE B )KUJKOCTHU U Ta3e C Y4ETOM CHIIBI https://m.edsoo.ru/1fa86499
COIIPOTHUBIICHUSA CPEIBI https://m.edsoo.ru/2cb29676
26 JaBiienue. ['napocratnyeckoe 1aBiIeHUE. bubmmoteka IIOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6mmoreka IIOK
AbcomtotHOo TBepaoe Teno. [locTynaTenbHoe u
27 BpalllaTeJIbHOE IBUKEHHUE TBEPAOTO Teja bubmmorexa [IOK
patt A bA https://m.eds00.ru/2b95d57e
73 MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPAILlCHUS. bubnuoteka [JOK
IIneyo cumnbl https://m.edsoo.ru/653d3459
CrnoxxeHue CI, TPIIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsKecTH Tena. Y ClnoBus bubmorexa [IOK
Y P ’ https://m.edsoo.ru/9aa79a7d
paBHOBECHsI TBEPIOTO Teja. Buasl paBHOBecHs
bub OK
30 Pemrenue 3anau nommotexa I1

https://m.edsoo.ru/dclcaacO




Kontponbnas padota nmo teme "J[uHamuka.

bu6nmoreka [IOK

31
Craruka TBepaoro tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
1 MarepuaibHbIX Touek. LIeHTp Macc cucremsl bubmmoreka [JOK
MaTepHabHbIX TOUeK. Teopema o IBUKEHUU https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
Nmiysnbe cuiibl 1 M13BMEHEHUE UMITYJIbCA Tea.
33 3aKoH coXpaHeHHs UMITYJIbca. PeakTHBHOE bubmorexa HOK
P 4 ' https://m.edsoo.ru/13f0a221
NIIBIOKEHHE
MoMeHT uMITyJIbca MaTEpPUAIILHON TOYKH.
34 IIpencraBnenue o coOxpaHEHUH MOMEHTA bubmorexa HOK
P P https:/m.edso0.ru/d6532eb9
HMITYJIbCA B IIEHTPAJIbHBIX TOJISX
bubnunoreka LIOK
35 Pemrenne 3amau
https://m.edsoo.ru/f7706d63
Pabora cuiipl Ha MajIoM ¥ Ha KOHEYHOM
36 nepemenieHuu. ['paduueckoe mpeacTaBieHne bubnuorexa [IOK
P P p https://m.edsoo.ru/913974c7
paboThl CHIIbl. MOIIIHOCTD CHJTBI
Kunernueckas sneprus. Teopema 06
37 M3MEHEHUN KHHETUYECKON DHEPT U bubmmorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOUKU
IToTeHnManbHBIE M HENOTECHIIMAIBHEIE CUIIEI.
38 ITorennuanspuas sueprust. Bropas bubnnorexa [IOK
P ' P https://m.edsoo.ru/554bafcc
KOCMMYECKasi CKOPOCThb
Tpetbst KocMuyeckast CkopocTh. CBsI3b pabOTHI
39 HENOTEeHIIUAJIbHBIX CHUJI C U3MEHEHUEM but6mmorekxa [IOK
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/fS7b4e01
COXpaHEHUs MEXaHUYECKON IHEPTUn
40 Yrpyrue u Heynpyrue CTOJIKHOBEHUSI. bubnuoreka [JOK




VYpaBuenue bepnyinu s ueanbHOM
AKHUJKOCTU

KontponbHas padoTa mo teme "3aKoHbI

https://m.edsoo.ru/f30f43b6

bubnunoreka LIOK

H COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PasBurtue npeacrasieHui 0 NpUpOIE TEIUIOTHI.

42 Ocuosubie nonoxenuss MKT. {uddysus. bubmmorexa [IOK
BpOYHOBCKOE JBIIKEHHE https://m.edsoo.ru/b0a4445f
Ctpoenune ra3000pa3HbIX, JKUIKUX U TBEPJIBIX

43 Tejf. Xapaktep z[BfDKeHHﬂ u Bf&HMOI{GﬁC’E]?HH bubmmorexa [IOK
JACTHII BEIIECTBA https://m.edsoo.ru/c44d02e2

44 Macca u pazmepbl MOJIEKYIT (aATOMOB). bubmuoreka [{OK
KomnuectBo BemectBa. [locTosinnas ABoraapo https://m.edsoo.ru/c5b72ab7

45 Temnepatypa. TernoBoe paBHoBecue. Lllkana Bbu6mmoteka [IOK
Henscus https://m.edso0.ru/0070d493

bubmuoreka [IOK

46 Pemerite saa https://m.edsogru/1531aba5

N bubmmoteka IIOK

47 Wneanbhbiil Ta3. ['a30BbIe 3aKOHBI https://m.edsofru/ldeb2367

43 Ypasaenune Menaeneera-Knanerpona. bubmuoreka [IOK
Pemenue 3agau https://m.edsoo.ru/8d12c¢328

49 AOcomoTHas TemriepaTypa. 3akoH JlampToHa ngﬁ;&fgﬁ)gﬁﬁékozd]f

50 N3omporieccel B naeaabHOM Ta3e ¢ bubnunorexa LIOK
MOCTOSHHBIM KOJIMYECTBOM BEIICCTBA https://m.edsoo.ru/68878d51

51 I'paduueckoe npecTaBiIeHUE N30MPOLIECCOB: bubmuorexa [IOK
M30TepMa, U30X0pa, n306apa https://m.edsoo.ru/1344327b

52 OcHoBHoe ypaBHeHne MKT bubmorexa [IOK

https://m.edsoo.ru/c8094721




bu6nmoreka [IOK

>3 Pemmrere 387124 https://m.edsoo.ru/10265205
CBs3b a0CONIOTHOH TeMIepaTypbl

54 TepMOﬂHHaMI{quKoﬁ CI/\IJCTCMBI CO cpenHen hitps://m.cdsoo.ru/c38af875
KMHETHUYECKOM dHEeprueit NocTynaTeabHOro
TETUIOBOTO JBIKCHUS €€ YaCTHUI]

O00011IeHNE U CUCTEMATHU3aIisl 3HAHUN 110 bu6nmorexa LIOK
3 teme "OcHoBbl MKT" https://m.edsoo.ru/09d 12fd8
56 KonTponbnas pabota o teme "OcuoBel MKT" bubmmorexa [TOK
https://m.edsoo.ru/13adad59
TepmoanHaMuyeckasi cuctema. 3ajgaHnue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.

57 BHemHue u BHyTpeHHUE MTapaMeTpBhl. bubnnorexa [JOK
[TapameTpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIWYWH, OITMCHIBAIOIIUX € Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 CamonpousBosbHas penakcaius T[] cuctemsr brbmmorexa [TOK

https://m.edsoo.ru/8ec51210
K TETUIOBOMY PaBHOBECHIO

59 Mogenp neanbHOro ra3a B TEpMOJANHAMUKE. bu6mmoreka IIOK
VYcnoBus TPpUMEHUMOCTH 3TOM MOJEIHU https://m.eds00.ru/29355001

60 VYpaBuenue Menpaeneera-Knanelipona u bubnuoteka [JOK
BBIPa)KCHHE JIJIS1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BripaxkeHue a1 BHyTpeHHEN SHEPTUn

61 OIHOATOMHOTI'O MIIEaJILHOTO Ta3a. bubnunorexa LIOK
KBasucrarndyeckue u HECTaTHISCKHE https://m.edsoo.ru/acScacl5
MPOLECCHI

bubnunoreka LIOK
62 DneMeHTapHas paboTa B TEPMOJIMHAMHUKE.

https://m.edsoo.ru/741d5738




Beruucnienue pabotsl 1o rpaduky npouecca Ha
pV-auarpamme

Tennonepez[aqa KaK CII0c00 M3MEHEHUS

63 BHyTpeHHeH sHepruun T]I cucreMsl 6e3 bubmorexa [IOK
YIp P https://m.edsoo.ru/3d734561
COBEPIIICHUS pabOTHI
64 KonBeknus, TEINIONPOBOIHOCTD, U3TyUEHHUE bubmorexa LOK
T, POBOA ’ yi https://m.edsoo.ru/157b54cd
KommuectBo TennoTel. TemmoéMKOCTE Tea.
65 VY enpHas U MOJISIpHAs TEIUIOEMKOCTH bubmmoreka [JOK
BENIECTBA. Y IeJIbHAS TEIUIOTA CTOPAHUS https://m.edsoo.ru/7ba67355
TOILIHUBA
66 Pacuér xonmyecTBa TEIIIOTHI pU bubmmoreka [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 anuabaTHOM mporecce. [lepBrrit bubnmnorexa [JOK
3aKOH TEpMOJIUHAMUKU https://m.edsoo.ru/d8098824
63 KonnyectBo TemnoTs! 1 paboTa Kak Mephl bubmmnoreka HOK
U3MEHeHUs BHyTpeHHel sHepruun T/l cuctemsl https://m.edsoo.ru/b047alcd
Brtopoii 3ak0H TepMOIMHAMUKY JIS
69 aBHOBECHEIX U HEPABHOBECHEIX IIPOIICCCOB bubnmorexa OK
p p pon ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTs IpUPOTHBIX MPOIIECCOB
but6mmorekxa [IOK
70 ITpuanMne! geicTBuA TemIoBEIX MamuH. K11
PHHIHIIB A A hitps:/m.edso0o.ru/2¢945513
but6mmoreka [IOK
71 MaxkcumansHoe 3Hauenne KITJ1. [ukin Kapao
AN P hitps://m.edsoo.ru/fe3857b9
but6mmorekxa [IOK
72 Pemtenue 3agau
A https://m.edsoo.ru/b3efal 8b
7 DKOJIOTHYECKHUE aCHEeKThl UCIIOJIb30BaHUS bubmuoreka [IOK

TEIUIOBBIX JBUraresneu. TemnoBoe 3arps3HEHNE

https://m.edsoo.ru/9867aaa7




OKpY’Karolel cpeJibl

74 Pemenne 3amaq bubmorexa [IOK
https://m.edsoo.ru/c8c70432
75 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubnuorexa [IOK
teme "Tepmonunamuka. TenaoBbie MalIMHbI" https://m.edsoo.ru/28d62b3f
76 KonrponsHas pabora o Teme Bu6mmoteka [JOK
"Tepmoaunamuka. TernaoBsie MalIMHbI" https://m.edsoo.ru/1b6e26¢5
[TapooGpa3oBanue u KoHaeHcalus. Mcrapenue
77 ¥ KUMeHue. Y aelibHas TemnjaoTa bubmmorexa LOK
A https://m.edso0o.ru/6f8¢6777
napooOpa3zoBaHus
HacepimeHHbie 1 HEHACHIIICHHBIC MTAPBI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH U
JABJICHUS HACBIIIICHHOTO 1Mapa OT
78 TEMIIEPATyPhl, X HE3aBUCUMOCTH OT 00BEMa bubmorexa LHOK
PaTypel, https://m.edsoo.ru/f5¢c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPHI KUTICHUS OT JaBJICHUS B
KUIKOCTH
79 BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS U bubnmnorexa [JOK
OTHOCHUTEJIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bubnunorexa LIOK
80 Pemenne 3amau
a https://m.edsoo.ru/18e95ff3
31 Teépmoe Teno. Kpucrammmueckue u amophHbIe bubnmnorexa [JOK
Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB https://m.edsoo.ru/20a88a03
20 [InaBnenue n kpucTauM3anus. Y aeiabHas but6mmoreka [IOK
terioTa riaBneHus. Cyomumarus https://m.edsoo.ru/6ee91e9f
edhopmarnmu TBEpIOro Teya. PacTsxenue u
Aedop P bubnuoreka [IOK
83 cxarue. Casur. Moayinbs FOnra. [Ipenen

ynpyrux aedopmanuii

https://m.edsoo.ru/dalaabl10




TemoBoe paciupeHue KUAKOCTEH U TBEPIBIX

bu6nmoreka [IOK

84 €. AHrapMOHH3M TEILIO KoJIeOaHui
eIl AHTAPMOHUSM TCIUIOBBIX KOICOAHIH https://m.edsoo.ru/7baSedf2
YacTHUI| BelllecTBa

25 [Ipeobpa3zoBanue sHEPrun B Pa3zoBbIX bubmmoreka [JOK
nepexonax https://m.edsoo.ru/97a0672f

bubnunoreka LIOK

86 VYpaBHeHUE TEILIOBOro Oajianca

p https://m.edsoo.ru/ab15211b
bub OK

87 Permrenue 3amau nbnmotexa I

https://m.edsoo.ru/8ab7{40d
[ToBepxHOCTHOE HaTsDKeHUe. KanmuuisipHbie
. bubnuorexa [IOK
88 sBiieHUS. J[aBJIeHHE 10| HICKPUBIICHHOMN
https://m.edsoo.ru/b42f1197
MOBEPXHOCTHIO kuaKoctu. Popmyna Jlammaca
O0001IeHrEe U cCUCTEMATH3AIMS 3HAHUN 110
89 TeMe "ArperatHble COCTOSIHUS BEIIECTBA bubnmorexa OK
P : HecTea. https://m.eds00.ru/0b52575¢
@da30BbIE EPEXOAbI

90 Kontponbnas padota nmo teme "ArperaTHsie bubnmnorexa [JOK
cocrosinus BeniecTBa. ®a3zoBbie mepexoan” https://m.edsoo.ru/7dc2a739
DnekTpu3anus Tel U €€ MPOosIBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubnmnorexa [JOK
IIEKTPUUECKUX 3apsanoB. [I[poBoaHMKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKU Y TTOJTYITPOBOTHUKH

9 DneMeHTapHBIN 2NEeKTpUYECKU 3apsia. 3aKoH bubnunorexa LIOK
COXpaHEHUs DJIIEKTPUUECKOr0 3apsia https://m.edsoo.ru/f49afd24

03 B3aunmoneiictBre 3apsanoB. ToueuHbie 3apsibl. but6mmoreka [IOK
3akoH Kynona https://m.edsoo.ru/445b7746

but6mmorekxa [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

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




DnekTpuyeckoe noje. Ero neiictBue Ha

bu6nmoreka [IOK

95
DJIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.

96 [IpoGusIii 3apsy. JIuauM HanpsHKEHHOCTH bubmmoreka [JOK
AJIEKTPUYECKOro 1noJisa. OIHOPOAHOE https://m.edsoo.ru/3dac6957
3IEKTPUYECKOE MOJIe

97 [ToTeH1ManbHOCTh JIEKTPOCTATUIECKOTO bubmmoreka [JOK
1oJist. Pa3HOCTh MMOTEHITMAIIOB U HAMIPSIAKECHUE https://m.edsoo.ru/80021447
[ToTenuumanpHas YHEPTUs 3apsiia B

98 JNEKT OCTaTquCKOA]Z nojne I;_IOTGH nan bubmmorexa [OK

P ' t https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO MOJIA

99 CBs13b HANPSHKEHHOCTU NOJIA U PA3HOCTH bubnnorexa [JOK
IIOTEHIUAIOB JJI DJIEKTPOCTATHYECKOIO 101 https://m.edsoo.ru/df7a6838
[IpuHIUI CynIEpIO3UIUU JIIEKTPUIECKUX bubmmnoreka HOK

100 .

IoJIEN https://m.edsoo.ru/Ocfedabe
bu6mmoteka IIOK

101 Pemenue 3anau

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

102 [Tone Toueunoro 3apsna. [lose paBHOMEPHO bubmuoreka [IOK
3apsoKeHHOU cephl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 mapa. [lone paBHOMEpHO 3apsKEHHON bubmmorexa [IOK

pa. P P P https://m.edsoo.ru/f7a665ee
0EeCKOHEYHOM! MIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE. bubmuorexa [JOK
YcnoBue paBHOBECHS 3apsAI0B https://m.edsoo.ru/32405eab
JIMDIIEKTPUKY U TIOJIYIIPOBOJHUKH B bu6muoreka [IOK

105
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5

106 Konnencarop. D5neKTpoEMKOCTb bubmmoreka [JOK

KOHJIeHCATOpa. DIIEKTPOEMKOCTH TTIOCKOTO

https://m.edsoo.ru/845b4{73




KOHACHCATOopa

107 IlapamiensHOE COeTMHEHHE KOHIECHCATOPOB bubmorexa [IOK
P a A p https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTesibHOE COETUHEHNE bubnunoreka LIOK
KOHJICHCATOPOB https://m.edsoo.ru/1¢992920
109 OHeprus 3apsHKEHHOTO KOHAGHCaTopa bubmotexa [IOK
p P s p https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenne 3amaq https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBu>keHME 3apsSKEHHON YaCTHUIIbI B bubnuoreka [IOK
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Permrenue 3amau
113 O06001IeHre U cUcCTEMaTU3aIMs 3HaHUN 110 bubmuoreka [IOK
Teme "DnekTpuueckoe mose"” https://m.edso0.ru/5752603f
114 KonTponbhas pabota no teme bubmuoreka [IOK
"DnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. I[TocTosHHBIN TOK. Y CI0BHS
115 CYILIECTBOBAHMS OCTOSHHOIO 3JIEKTPUUYECKOTO bubmmorera [OK
yi p hitps://m.eds00.ru/23331 1b5
TOKa
but6mmoreka [IOK
116 n .H OJIC
crowikit Toka. Hanpsixettie it 91 https://m.edsoo.ru/0839a115
17 3akoH OMa 11 ydacTKa Lenu. JIEKTPUIECKOE bu6muoreka [JOK
COIIPOTHBJIICHUE https://m.edsoo.ru/f14f251e
3aBHUCHUMOCTBH COMIPOTUBIICHUS OHOPOIHOTO
118 MOPOBOJHHUKA OT €ro JJWHBI U MIOLIAIN bubmorexa HOK
POBOA 8 tHas https:/m.eds00.ru/95fcdf51
MOIEPEYHOI0 CEUCHUS
119 VY ienbHO€ CONPOTUBIICHUE BEILIECTBA. but6mmoreka [IOK




Pemrenue 3amau

https://m.edsoo.ru/437f8300

120 [TocnenoBarenvHOE, MapaIebHOE, bubnunoreka LIOK
CMELIAHHOE COENUHEHNUE TTPOBOIHUKOB https://m.edsoo.ru/236f7e¢07
121 Pacuér pa3BeTBIIEHHBIX IEKTPUUECKUX LICTICH. bubmuoreka [JOK
[TpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bu6nmoreka [IOK
122 P
CHicHae sajad https://m.eds00.ru/3881b469
123 PaGora anektpuyeckoro Toka. 3akoH Jxoys bubnnoreka [JOK
—Jleura https://m.edsoo.ru/a3605c5¢
bubmuoreka [{OK
124 P
CHICHHE 3a1aq https://m.eds00.ru/6761bfOf
125 MOoOIIHOCTB 3JIEKTPUYECKOTO TOKa. TernnoBast bubnunoreka LIOK
MOIHOCTb, BBIJIEJISIEMAsi HA PE3UCTOPE https://m.eds00.ru/99750a6f
bubmmoteka IIOK
12 P
6 CHICHHE 3alad https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEE CONPOTUBIICHHE bubmuoreka [IOK
HCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 TOJTHOM (3aMKHYTOM ) bubnmnorexa [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
bubnunorexa LIOK
12 P
? CILICHHE 3a7ad https://m.edsoo.ru/3580b679
bubnunorexa LIOK
130 M
OTMOCTE HCTOMHIKA TOKA https://m.edsoo.ru/a0ae51d8
but6mmorexa [IOK
131 Koportkoe 3a aHue
POTHOE saMbIrani https:/m.edso0.ru/5465632
132 KonpaeHcaTop B 1Ilen¥ NOCTOSTHHOI'O TOKa bubmorexa HOK
A pBl https:/m.edsoo.ru/35368f3e
133 Pemenue 3amau but6mmoreka [IOK




https://m.edsoo.ru/4410cef0

134 Pemenne 3agau o teme "llocTossHHBIN bubnuorexa [IOK
AIEKTPUUYECKUNA TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau mo teme "IlocTOSTHHBII bubnunoreka LIOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo treme "llocTostHHBIN bubnuorexa [JOK
AIEKTPUIECKUN TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeHNE U CUCTEMATHU3aIisl 3HAHUN 110 bu6nmorexa LIOK
teMe "[locTosHHBIHN 21eKTpuyecKuil ToK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas pabota no teme "IlocTostHHBIN bubmmoreka [JOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/1885ddf1
DeKTpruYecKasi MPOBOAUMOCTh Pa3IMUHbIX
139 BE ecﬁB DIex II;quKm”I TOK BpMeTannax bubmorexa HOK
THECTB. JICKTP ' https-//m.eds0o.ru/da794295
CBepXIpoOBOIUMOCTh
DIIEKTPUYECKUH TOK B paCTBOPaX M pacIiuiaBax
140 SHGKTTpOJ'II/ITOB 3aKOHI>Ip ®da apeﬂ J'II; bubmmorexa [TOK
P ' pases & https:/m.edso0.ru/4b423491
AJIEKTPOJIN3a
bu6nmorexa LIOK
141 C) i T
JICKTPIHCCITH TOK B Tasax. LulasMa https://m.eds00.1u/92d92f76
142 DNEeKTpUYECKUil TOK B Bakyyme. BakyymHbie bubmmnorexa [JOK
prOOpbI https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUHN TOK B OJIYIPOBOTHUKAX bubmmorexa [IOK
p YIPOBOA https://m.edsoo.ru/ab61c660
bubnunorexa LIOK
144 ITo 0BO OBBIE 60
TIYTPOBOLHHROBHIE HPHOOPE! https://m.edsoo.ru/83622200
duznyeckuil mpakTUKyM 1o Teme "M3mepenne
P ™ P bubmuorexa [JOK
145 CUJIbI TOKA U HANPSKEHUS B LIENU

IMOCTOSAHHOI'O TOKA IIPH IIOMOIIN aHAJIOTOBBIX U

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




U(POBBIX U3MEPUTEIEHBIX TPUOOPOB" HITH
"3HakoMCTBO ¢ LU POBOIi TabopaTopueit mo
¢usuke. [Ipumepsl u3MepeHus: GU3NIECKUX
BEJIMYMH MPH TIOMOIIA KOMIBIOTEPHBIX
JaT4NKOB"

146

147

148

149

150

®u3nYecKuil mpakTUKyM 1o Teme "M3yueHue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENbIO
olpeziesieHus MTHOBEHHOU ckopocTu"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
YCKOPEHUS MpU MPSIMOTIMHEHHOM
PaBHOYCKOPEHHOM JIBI>KEHUU IO HAaKJIOHHON
mmockocTu" unu "VccnenoBanre 3aBUCUMOCTH
IIyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
nBIOKeHnun"

dusnyeckuil npakTukyM 1o teme "M3mepenue
YCKOpEHUS CBOOOIHOTO MaieHus" Uiu
"N3y4yeHue qBUKEHUS Tea, OpOLIEHHOTO
TOPU30HTAJILHO"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH € ITOCTOSIHHOM
10 MOAYJI0 cKopocThio" nin "HccnenoBanue
3aBHCHMOCTH Mepro/ia o0palieHus
KOHUYECKOT0 MasATHUKA OT €ro napameTpon"

dusndeckuil npakTukym 1o teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUIIBI IPU JBUKEHUU
OpycKa 10 HaKJIOHHOH MIIOCKOCTH" MITH
"[IpoBepka rumnoTe3bl 0 HE3aBUCUMOCTH
BPEMEHU JIBUKEHUS OpYyCKa M0 HAaKJIOHHOM
IJIOCKOCTH Ha 3aIaHHOE PACCTOSTHUE OT €ro

bu6nuoreka [IOK
https://m.edsoo.ru/f6292f5f

bubnuoreka [{OK
https://m.edsoo.ru/6960b6ef

bu6nunorexa LIOK
https://m.edsoo.ru/d1ea2402

bubnunorexa LIOK
https://m.edsoo.ru/bcf53514

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84
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152

153

maccer"”

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HHUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasrie, oT ux aedopmaruu" wim "MU3ydenue
JIBUKEHUSI CUCTEMBI TEJ, CBA3AHHBIX HUTHIO,
MEPEKUHYTOM uepe3 IErkuid 6J10K"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
Kod(dulreHTa TPEHUS M0 BEIUYUHE YTIIOBOTO
kod(durmenta 3apucumoct Frp(N)" wim
"HccnenoBanue NBUKEHUs Opycka 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
KodpunmenToM TpeHus" wiu "M3yuenue
JBUKEHMSI Tpy3a Ha Bally C TpeHUEM"

Pu3nuecKuil IPAKTUKYM I10 TEME
"HccnenoBanue ycluoBUNH paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALCHUS "
win "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
IJI011Ia] b OTIOPHI"

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

bubmuoreka [{OK
https://m.edso0o.ru/b83b1607

bu6nmorexa LIOK
https://m.edsoo.ru/4a04f4f7

154

PusnyecKkuil NpakTUKyM 1o teme "M3mepenue
HMITYJIbCA TeJIa [0 TOPMO3HOMY ITYTH'" WIIH
"M3MepeHune CUibl TSITH, CKOPOCTH MOAEIH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHJIBI TATH' UITH
"CpaBHEHUE NU3MEHEHUS UMITYJIbCa TeNa ¢
nMmnyascoMm cuibl" uinm "HecnenoBanue
COXPAHEHHUS UMITYJIbCa PU YIIPYTOM
B3auMozeiicTBun" wiu "M3mepenne

but6mmorekxa [IOK
https://m.edsoo.ru/856fb28e
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KHHETHYECKOM OHEPIUM TE€Jia 110 TOPMO3HOMY

"

yTH
®u3nyecKuil mpakTuKyM 1o teme "M3yueHue
M30TEPMHUYECKOTO Mpoliecca (PeKOMEHJ0BaHO
HCIIOb30BaHue U poBoi 1abopaTopun)" uim
"M3y4yeHnne u30XopHOro npouecca" uiu
"N3yuenue n3obapHOTo mporecca’ win
"[IpoBepka ypaBHEHUs cOCTOSIHUSA"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
yaenbHOH TernoéMkocTn" ninm "McecnenoBanue
Ipolecca OCThIBAHMS BEeIECTBA" WIIH
"UccnenoBanue aguadbaTHOro nporecca’ uiu
"N3y4yeHne B3aMMOCBSI3U SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpPaTypbl KUIIEHUS KUJIKOCTE"

bu6nmmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bubmuoreka [IOK
https://m.edsoo.ru/2f2faa61
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dusnyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN HCIapeHust )KuAKocTen"
win "M3MepeHue yaeabHOM TerIoTh
aByieHus Jbpaa" win "M3yuenue cBONCTB
HachleHHBIX napoB" win "M3mepenue
a0COJIOTHON BIIAKHOCTH BO3/lyXa U OLIEHKA
Macchl apoB B nomenieHun". smepenune
KO3 pHIIHEHTa TOBEPXHOCTHOTO HATSKEHUS

bu6mmoreka IIOK
https://m.edsoo.ru/6bl1a23b5
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Pu3NYeCKUil NPAKTUKYM IO TEME
"HaGmroienre mpeBpamieHust SJHEpTruu
3apsHKEHHOI0 KOHAEHCATOpa B JHEPTIHIO
n3nydenus ceeroauona” i "Msydyenue
IIPOTEKAHUs TOKA B LIENH, COACPKALICH
KoHJieHcarop" win "Pacnpenenenue pasHoCcTH

but6mmoreka [IOK
https://m.edsoo.ru/ec424377




MMOTEHITNAJIOB (HAMPSDKEHUS ) TIPU
IIOCJIEI0BATEILHOM COEIUHEHUHN

KOHJIEHCaTOpOB"

DU3NYECKUI TPAKTUKYM I10 TEME

"HccneqoBaHue CMEIIAHHOTO COEIUHEHNS
pesucropoB" win "M3Mepenue yneabHoro

bu6nmoreka [IOK

159 COIIPOTHBIIEHUS IIPOBOIHUKOB" WK https://m.edsoo.ru/2b179d98
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS TS JIaMIThl HaKaJTuBaHUs "

Ou3nyeckuil MPakTUKyM IO TeMe
"Habmronenue anexrponusa" win "M3meperue
3aps/ia OJHOBAJICHTHOT'O MOHA" WK

160 "HccnenoBanue 3aBUCUMOCTH COPOTUBIICHUS Etlffsj?/ljr?:;ii(z/lé4b6e901
TEPMOPE3UCTOPA OT TEMIIepaTyphl" Hin
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
auona”

PesepubIil ypok. O600611eHIE 1

161 cHCTEeMaTH3aIns 3HaHUH 110 TeME E:ff;;gf:;igﬁidmm%
"Kunematuka" T '

162 PezepBHblit ypok. O0o011eHNE U bubmuoreka [IOK
cucTeMaTu3alus 3HaHui no teme "J{lunamuka" https://m.eds00.ru/3149956b
PesepBHrlIit ypok. O6001ICHNE 1

163 cucTeMaTtu3alus 3Hanui no teme "CraTuka ngj;ifg;gﬁgfgﬁzac
TBEpaoro Tena"

PeseprubIil ypok. O600611eHIE 1

164 cHcTeMaTH3aInsI 3HaHUH 110 Teme "3aKOHBI E‘ifj/i?feegigr(zllécOdf%c
COXpaHEHUs B MeXaHUKe"

165 PesepBHblil ypok. O60011eH1E 1 bubmmoreka [JOK

cucTeMaTu3anus 3Haguil o tTeMe "OCHOBEBI

https://m.edsoo.ru/de148976




MOJIEKYJIIPHOKMHETHYECKOM Teopun"

PesepBHelil ypok. O000ICHHE 1

bubnunoreka LIOK

166 CUCTEMAaTH3AlN 3HAHUH I10 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TenaoBble MalIMHbI"
PesepBHeIil ypok. O000IICHHE 1
167 CHCTEMAaTH3allMs 3HAHHUH 110 TeME | bubnunoreka LIOK
"Arperarnsie cocTosinus BemiectBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexomanl"
Pesepsubiil ypok. O0001IEHNE T
168 CI/ICTEMB.TI/ISZP W1 3HAHUU 110 TEME 1 bubnuorexa [IOK
" 1 " https://m.edsoo.ru/f2381c0c
DNeKTpUYEeCcKoe moJie
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuoreka [{OK
169 CHCTEMATHU3AINA 3HAHUH 10 TEME 1
. . https://m.edsoo.ru/3caebdal
"TTocTOSIHHBIN IEKTpUYECKUI TOK"
PesepBusblit ypok. O0001IIEHNE U
170 CI/ICleMaTI/ISZ.]p U1 3HaHUH 110 TeMme "Toku B 1 bubnmorexa HOK
H " https://m.edsoo.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
BzaunmoeiicTBHE MOCTOSHHBIX MArHUTOB U
1 IIPOBOJHUKOB C TOKOM. MarautTHoe mose 1 bubmorexa [IOK
pOBO ' ' https://m.edsoo.ru/487a8593
I'unoreza Amrmepa
Bekrtop marautHOi nHaykuu. ITpuHnumn
2 cyIe rII)03I/I 14071 MarHI/ITHZIX Honef/ip JInanun 1 bubmmorexa LOK
yrep UH ' https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKIIMH
3 MarauTHoO€ 10Jie MPOBOJIHUKA ¢ TOKOM. OTBIT | bu6nmorexa LIOK
Opcrena https://m.edsoo.ru/d35d5262
bu6nmorexa LIOK
4 C A & 1
fITa AMIICPa, € HapasICHue 1 MOAYTR https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
CHICHHC sa1at https://m.edsoo.ru/a37a0c21
6 IIpumenenne 3akoHa Amnepa. | bubmuoreka [IOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cunna JlopeHrtia, e€ HarpaBieHIUE U MOJIYITb.
7 I[anceﬂlfe 3] SDKCHHog YaCTUIIbI B ’ 1 bubmorexa [IOK
p H https://m.edsoo.ru/c97afaal
OJIHOPOJHOM MAarHUTHOM IOJIE
but6mmorekxa [IOK
8 Pemenne 3agau 1
a https://m.edsoo.ru/504e98c7
but6mmoreka [IOK
9 Pabora cunbl Jlopenia 1
peHil https://m.edsoo.ru/d518be4b
10 Pemenue 3agau 1 bubnunoreka LIOK




https://m.eds00.ru/93617bd9

1 MarsuTtHoe 10J1€ B BEIIECTBE. bubmuorexa [JOK
DeppOMarHeTuKy, napa- U JMaMarHeTUKU https://m.edso00.ru/30ff9608
12 OcHoBHbIE CBOMCTBA (heppOMarHeTUKOB. bubnmoreka [JOK
[IpumeHnenne GpeppoMarHeTHKOB https://m.edsoo.ru/0b58190a
bubnunoreka LIOK
13 P HM n
elIeHue 3a7a4 no reme "MarHuTHoe noje hitps://m.cdsoo.ru/5b55¢307
b K
14 Pemrenue 3agau mo reMme "MarautHoe 1osne" nbmmorexa IO
https://m.edsoo.ru/41c4ae8a
15 SIBneHME NEKTPOMArHUTHOM MHIYKIIUH. Bu6moteka [JOK
[ToTok BekTOpa MarHUTHOM MHIYKLIUH https://m.edsoo.ru/b3efalcl
bubnunoreka LIOK
16
DAL uinykm https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIUU bubmuorexa [JOK
QPapanes https://m.edsoo.ru/abdec188
bubmmoteka IIOK
18 Buxpesoe ane eckoe noiie. Toku Pyko
nxpes JICKTpHHCCKOE TOT KR https://m.edsoo.ru/15abe140
bu6mmoteka IIOK
19 S/C c OBO a
JIC MHAKIHH B ABIOKYIIXCS MPOBOHHAKAX https://m.edsoo.ru/0235¢cc02
bubmmorekxa [IOK
2 P
0 CHICHIE Saaad https://m.edsoo.ru/4dfda618
b K
21 [IpaBuno Jlenna nommorexa IO
https://m.edsoo.ru/bbc22726
” NunykruBHOCTh. KaTynika MHAYKTHBHOCTH B bubmuoreka [JOK
LIEY IOCTOSAHHOTO TOKAa https://m.edsoo.ru/621eae9d
3 Asnenune camonnaykiuu. IC but6mmoreka [IOK
CaMOUHIYKLIHUU https://m.edsoo.ru/7ee60cad
24 OHeprus MarHUTHOT'O TI0JIS1 KaTYIIKH C TOKOM. bu6muotexa [JOK




BHGKTPOMaFHI/ITHOC II0JIC

https://m.edsoo.ru/b3cOadl1

25 Pemrenue 3amau buGnuorexa [IOK
https://m.edsoo.ru/88f69d2b
26 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubnuorexa [JOK
Teme "DIeKTpoJuHaMHUKA" https://m.edsoo.ru/76484025
7 KonrponsHas pabora o Teme Bu6mumotexa [JOK
"JnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
)3 Konebarenpnas cuctema. CBOOOIHBIC bubnuoreka [{OK
KoJiebanus1. ['apMoHnyeckue KoaebaHus https://m.edsoo.ru/7c1db385
29 KunemaTnyeckoe 1 TMHAMHUYECKOE OMKMCAHUE bubnuorexa [IOK
KOJIeOaTEeNIbHBIX IBUKEHUI https://m.edsoo.ru/87¢e9498
DHepreTuveckoe onucanue. BeiBos
30 JTUHAMHAYECKOTO OMUCAHUS TAPMOHHYECKUX bubnunoreka LIOK
KOJIeOaHUH U3 UX DHEPTEeTUUECKOTO U https://m.edsoo.ru/e3c99692
KHHEMATHYECKOTO OTTUCAHUS
N bubmuoreka [IOK
31 AMIUTHTYa W (pasa konebanHi https://m.edsoo.ru/7a0c439a
Ilepuon u yactora xonebanuii. [lepros
MaJIbIX CBOOOHBIX KOJICOaHUH
32 MaTeMaTH4ecKoro MasTHuka. [lepuon bubmorexa HOK
. https://m.edsoo.ru/e0399319
CBOOOHBIX KOJI€OaHUH NPY>KUHHOTO
MasTHHKA
13 3aryxatomue KojiebaHus. BeiHyK1eHHbIE bubnuotexa [JOK
koJniebanus1. Pesonanc https://m.edsoo.ru/72¢93d09
bubnunorexa LIOK
34 ApToKoEOaMIA https://m.edsoo.ru/6add2644
35 Pemrenue 3anau bubnmorexa LOK

https://m.edsoo.ru/addeec71




https://m.edsoo.ru/756123c5

36 Ypok-koupepenuus "MexaHUYECKHE bubnmnoreka HOK
KoJIeOaHusl B My3bIKaJIbHBIX HHCTpYMEHTax" https://m.edsoo.ru/8ef587be
37 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubnuorexa [JOK
Teme "MexaHudeckue kojaeobanus" https://m.edsoo.ru/eb84182f
18 DNEeKTPOMArHUTHBIE KOJICOAHMUS. bubmmoreka [JOK
KonebaTenbHblil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHna. CBI3b aMILIUTYIBI
39 3a 153[ : KOHJICHCATOpa C aMILJIUAT O};I CHJTBI bubmorexa HOK
PAl A p yA https://m.edsoo.ru/093f9af1
TOKa B KOJIEOATEIILHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUU B UJI€AJIbHOM bubmmoreka [JOK
KoJ1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarIue IeKTPOMArHuTHBIC KOIeOaHusl.
41 BHZX CHHBIC SH:II:T OMAarHUTHBIC bubmmorera [OK
Y P https://m.eds00.ru/5¢668619
KosebaHus
4 [TepemennsIit TOK. Pe3uctop u koHIEHCATOP B bubnmnorexa [JOK
LIETIN IIEPEMEHHOI0 TOKA https://m.edsoo.ru/84836152
13 Karymka MHIyKTUBHOCTHU B €U bubmuoreka [IOK
IIEPEMEHHOI'0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa J1st STIEKTPUIECKOH TIenn bubnuotexa [JOK
IIEPEMEHHOI'0 TOKA https://m.edsoo.ru/8bae38e6
MOoMmHOCTh IEPEMEHHOT0O TOKA.
45 AMIUITUTYIHOE U JIEVCTB €€ 3HaYeHue bubmmorexa [IOK
A A yrom https://m.edsoo.ru/lcac6c4c
CHUJIBI TOKA W HATIPSKEHUS
46 Pe3onaHc B 251eKTpHUECKOM 1IeTTH bubmmorexa [IOK
P H https://m.eds00.ru/087506df
bu6muoreka [IOK
47 Pemenne 3agau nosmotera I

https://m.edsoo.ru/al6836a4




Nneansubiif Tpancdopmarop. [IponsBoacTso,

bu6nmoreka [IOK

4 o
8 nepenavya u noTpedIeHue MEKTPUISCKON hitps:/m.cdsoo.ru/f97418ac
SHEPTUH
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
49 ayekTpod’Heprun. KyipTypa HCIOIB30BaHUS bubnmnorexa LHOK
POSHEPTHIL. RYILTYPa HETO. https://m.edsoo.ru/a674d93
AJICKTPOIHEPTUH B IOBCEAHEBHOM KM3HU
b K
50 Permrenue 3amau nbmmorexa IO
https://m.edsoo.ru/ee6677ed
51 Permrenue 3amau Bubmiorexa OK
https://m.edsoo.ru/7cab59{8
5 O00011IeH1E U CUCTEMATHU3AaIUsl 3HAHUN 110 bu6nmoreka LIOK
TeMe "DIeKTpOMarHuTHBIE KoseOaHus" https://m.edsoo.ru/401024a9
53 MexaHu4YecKue BOJTHBI. XapaKTePUCTUKHI bubmmoreka [JOK
MEXAHUYECKUX BOJH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHHMYECKHUX BOJIH bubmorexa HOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka IIOK
. X
33 3BYK. XapakTepHCTHKH 3ByKa hitps://m.edso00.ru/138b6£09
56 Wnudpazsyk u ynprpassyk. lllymosoe bubmmnoreka HOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl https://m.edsoo.ru/7380038f
but6mmoreka [IOK
57 Pemenne 3ana
HHICHHE saat hitps://m.edso0o.ru/cfd918bf
53 DOneKTpoMarHuTHbIE BOJIHBL. U3mydeHune bubnmorexa [JOK
3JIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5db]
59 DHeprus AMEeKTPOMArHUTHBIX BOJIH. CBOMCTBA bubnunorexa LIOK
9JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [IIxana »neKTPOMAarHUTHBIX BOJIH. bu6muoreka [JOK

HpI/IMeHeHI/Ie SJICKTPOMArduTHBIX BOJIH B

https://m.edsoo.ru/49bel1f9e




TEXHUKE U OBITY

HpI/IHI_[I/IHLI PaaroCBA3U U TCICBUACHUA.

bubnunoreka LIOK

61 Pagnomoxarusi. BneKTpOMferHTHoe hitps://m.cdsoo.ru/9f96F 18
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
2 Konrponsnas padora o teme "Konebanus u bubnuoreka [JOK
BOJIHBI" https://m.edsoo.ru/47985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnnorexa [JOK
pacrpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
64 Pewrenue 3a1au Ha npUMEHEHUE 3aKOHA bubmmoreka [JOK
MPSAMOJIMHEHHOTO PaCpOCTPaHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenune ceta. [Limockoe 3epkaiio. bubnnorexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTEJIbHBIN MOKa3aTeb MIPEIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTpAKEHUE. bubmmorexa [TOK
. https://m.edsoo.ru/bc2e55¢cd
[IpenenbHbBINA yToa MOTHOTO BHYTPEHHETO
OTpaXKEHUS
67 Pemrenue 3a1au Ha TpUMEHEHUE 3aKOHOB bubnmnorexa [JOK
OTpa)KCHMSA U NIPEIOMIICHUS CBETa https://m.edsoo.ru/49d830a9
63 Xon ydent B mpusMe. Jlucnepeus cBera. bubmuoreka [JOK
CrnoxxHbIi cocTaB Oenoro cera. L{peT https://m.edsoo.ru/d8elc3be
69 JIuuzpl. ®OKYCHOE PACCTOSIHUE M ONTHYECKAS bubnmnoreka [JOK
CHJIA JIUH3BI https://m.edsoo0.ru/60441359
70 [TocTpoenne n300pa>keHUi B IMH3AX U UX bubmuorexa [IOK
cUcTeMax. YBEJIUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
N but6mmoreka [IOK
71 M300paXEHU, MOJIy4aeMbIX C TIOMOIIBIO

JIMH3

https://m.edsoo.ru/5a868f09




bub6nmoreka [IOK

72 I
13 KK OITHHCCKad cuctema https://m.edsoo.ru/ecd480a2
7 Pemenue 3amau. [Ipenensr npuMeHUMOCTH bubnmnoreka HOK
TF€OMETPUYECKON ONTUKU https://m.edsoo.ru/cd174al0
74 CKOpoCTh CBETA U METO/IbI €€ U3MEPEHUs bubamorexa LOK
P A P https:/m.edsoo.ru/f32aab06
bubnuoreka [{OK
S Aucnepeus ceera https://m.edsoo.ru/lel6ccbe
bubnunoreka LIOK
76 n
HTepgepenuus cera https://m.edsoo.ru/5fc0c638
77 KorepeHnTHble UCTOYHUKU. Y CIIOBUS bubnuorexa [IOK
HaO0JI0ICHUST MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
bubnuoreka [IOK
P
78 CIICHHE 33134 https://m.edsoo.ru/3061de2b
bu6nmorexa LIOK
79 I1
PHMEHEHHE MHTEp(EpeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka IIOK
80
Jlucpparuis ceeta https:/m.eds00.ru/12ed04bS
21 JudpakiuonHas pemeTka. Y cioBue bubmmnoreka HOK
HaOJII0/ICHUS TJIaBHBIX MAaKCHMYMOB https://m.edsoo0.ru/f998d964
bubnunorexa LIOK
82 Pemenue 3ana
THCHHE 3a7aT https://m.edsoo.ru/d58c411a
23 [Tonepeunocts cBeTOBBIX BOJIH. [lonspuzanus bubmuorexa [IOK
CBETa https://m.edsoo.ru/e9890fe9
bubnunorexa LIOK
84 P
CIICHHE 3311 https://m.edsoo.ru/c56¢8158
b K
85 CBeToBbIC ABJICHUS B IPUPOJIE nbmmorexa LIO

https://m.edsoo.ru/0b36363d




26 O06o001eHre 1 CHCTEMAaTH3alKs 3HAHUH 110 bubnuorexa [JOK
Teme "Ontuka" https://m.edsoo.ru/8al14748b
bu6nmoreka [IOK
87 K 3] eme «O
OHTPOILHAA paboTa MO TEME «ITHEa» hitps://m.edsoo.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOM
88 MEXAaHUKHU. 3aKOHEI JJIIEKTPOANHAMHUKYA U Bubmaorexa ITOK
’ poa https://m.edsoo.ru/c9bd77cb
MPUHITAIT OTHOCUTEILHOCTH
29 [Toctynatel ciennaabHONU TEOPUU Bbu6mmoteka LJOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
IIpeoOpasoBanug Jlopenna. YciaoBue
90 i pI/I‘II/III:{)HOCTI/I OTHO(I:)I/ITGJH)HOCTI) buGnuorexa [IOK
P ' hitps://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeIJIeHHe BpEMEHHU 1
COKpAIIeHHE JTMHBI
01 DHeprust ¥ UMIYJIbC PEISITUBUCTCKOM bubnmnorexa [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc
9 CBs13b Macchl € YHEPTUEN U UMITYJILCOM bubnnorexa [JOK
PENATUBUCTCKON YaCTULIBI. DHEPIHsl TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBecHOE TEMIOBOE U3IYUEHUE bubmmorexa OK
ya https://m.edsoo.ru/f54035a5
bubnunorexa LIOK
94 3akoH cMelennsa BuHa
B https://m.edsoo.ru/1c5ff752
bubnunorexa LIOK
95 I'unioresa M. Ilimanka o kBa"rax. ®oro
ot JTAHKA O KpaTax TOHDI https://m.edsoo.ru/a5ffa218
bubnunorexa LIOK
96 DHeprua ¥ MIyiabC GpoTroHa
p y ¢ https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubmmoreka [JOK

3akonbl Gportorpdexra

https://m.edsoo.ru/8c68e5b9




08 VYpaBuenue DitHmreiHa 1151 hoTodPdekra. bubnuorexa [JOK
"Kpacnas rpanuna” pororddexra https://m.edsoo.ru/01ef4556
bu6nmoreka [IOK
.0 I1. H. JIe6
9 Hlapierne caeta. OmbiTs! cbesena https://m.eds0o.ru/64b4f966
bu6nmoreka [IOK
1 B i
00 OJIHOBBIC CBOMCTEA HaCTHIL https://m.edsoo.ru/f59cfcec
Bounnbl ne bpoiind. [{nuna Bosnbl ne bpoins
Ae P a e P bubnuoreka [IOK
101 1 pa3Mephl 00JIACTH JIOKATU3AINH
. https://m.edsoo.ru/5df8bafl
JBIKYIIECHUCS YaCTULIBI
102 KopnyckysipHO-BOJIHOBOM yanu3m bubmorexa HOK
PIYCKYIAD Y https://m.edsoo.ru/8ccab62a
bubnuoreka [IOK
1
03 Judpakius 3JeKTPOHOB HA KPUCTAILIAX hitps//m.cdsoo.ru/30dbal 8
Cnenuduka n3MepeHuit B MUKpOMUPE.
104 COOI”;“IHg)HICHI/IH Helcj)n € eJIéHH(fCTeﬁp bubmmorexa [TOK
. pea https://m.edso00.ru/65783dec
I'eitzendepra
bu6nunorexa LIOK
1 P
05 CILIEHHE TPAIHECKiX azat https:/m.eds00.ru/e70195bd
bu6nunorexa LIOK
1 P &
06 CLICHHC paCHCTHBIX 3a/1at https://m.edsoo.ru/ee9b3182
107 KonTponbHas pabora no temam: "OCHOBBI bubmuorexa [IOK
CTQO", "KoprmyckynsipHO-BOJTHOBOM Tyasin3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnuotexa [JOK
[TnanerapHast mozens atroma Pesepdopna https://m.edsoo.ru/312b750a
but6mmoreka [IOK
109 I1 b
OCTyTIaTR! bopa https://m.edsoo.ru/404dfa9a
110 Bupsl cniektpoB. CrieKTp YpOBHEM SHEPTHHU bu6muoreka [IOK

aToOMa BOJ0Opoaa

https://m.edsoo.ru/cf74bl1a




11 CrnoHTaHHOE Y BBIHYXJEHHOE U3Ty4YCHHE bubnuorexa [JOK
cBera https://m.edsoo.ru/f945d85¢
bubnmnoreka HOK
112 Jlazep &
https://m.edsoo.ru/2288a0c4
Hyxkinonuas monens sapa [elizenbdepra-
113 I/I]}BIaHeHKO Sapsan u Ma]sCOBOC ‘H/ICJ‘I(I)) sipa Bubmaorexa ITOK
- 9P ba. https://m.edsoo.ru/34ada5de
H3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoicTBa
114 MOHU3HUPYIOLIETro U3ilydeHus. BinusHue bubmmoreka [JOK
PaaviOaKTUBHOCTHU HA )KUBbIE OPTAHU3MBIL. https://m.edsoo.ru/aab98bef
JozumeTpus
DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
cwibl. [ledext maccel sapa. SAnepHbie
115 peakuuu. SnepHsie peakTopsl. [IpoGiemsbl bubmmnoreka HOK
YIIPaBIISIEMOI'O TEPMOSIEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTMYECKHUE aCHEKThI Pa3BUTHUS SIIE€PHOMI
SHEPTeTUKU
Mertoasbl perucTpaluuy U UCCIEI0BAHUS
3JeMEHTapHbIX YacTull. DyHIaMeHTaIbHbIE
12 g bubmuorexa [IOK
116 B3aUMOJCHUCTBUA. bapuoHbl, ME30HBI U
. https://m.edsoo.ru/lac08a5b
nentoHsl. [IpeacraBinenue o CtangapTHOM
Mozenu. KBapk-TirooHHast MOJIeb aipOHOB
®duzuka 3a npegenamu CTaHAApPTHOW MOJAECIIH.
117 TémHuas Man Ysl U TEMHAs 3Hep rust brbmorexa OK
P " P https://m.eds00.ru/c026fd37
EnunCTBO (hM3nueckoil KapTHHBI MUpa
118 OTansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE bu6muoreka [JOK
aCTPOHOMUHU https://m.edsoo.ru/ad73e145
119 [TprMeHUMOCTH 3aKOHOB (PU3UKH JIS bu6muotexa [JOK

00BSICHEHUS TPUPOIHI KOCMHUYECKHUX

https://m.edsoo.ru/39¢c44028




00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHIX
HUCCIIEJOBAaHUN

COBpeMeHHLIe OIITUYCCKUEC TCICCKOIIBI,

120 aJMOTEJIECKOITbI, BHEaTMOChepHas bubmmorexa [IOK
pak ’ P https://m.edsoo.ru/4877aale
aCTPOHOMUS
121 Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKue bubnmoreka [JOK
3BE3/bl, IJIAHETHI, UX BUJMMOC JBHKCHUC https://m.edsoo.ru/aac588eb
Conneunas cucrema. Connie. ConHeyHas
122 akTUBHOCTb. MicTounuk suepruun CosHia u bubmmorexa [IOK
. ’ p H https://m.edsoo.ru/22748eb4
3BE3 N
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
" . bubnnorexa [JOK
123 Juarpamma "crieKTpanabHbIi Kiacc —
" https://m.edsoo.ru/42169944
CBETUMOCTH
124 3Be3/1bI TJIABHOM MOCIIEI0BATEIbHOCTH bubmmorexa [TOK
A A https://m.edsoo.ru/b3cb766¢
Bnyrtpennee ctpoenue 38€31. COBpeMEHHbIE
125 IIPEICTABICHUS O IPOUCXOXKICHUU U bubmuoreka [IOK
spoJrrorinu CoTHIIA U 3BE3. DTAIbl )KU3HHA https://m.edsoo.ru/d09da494
3BE3]T
126 Muneunsiii [1yte — Hama I'anaktuka. Tumsl bubmuoreka [JOK
raJlakTukK. YEpHbIE ABIPBI B s1pax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacimupenue Beenennoit. 3akon Bt 10K
noImoTeKa
127 Xab6ua. Teopust bonbroro B3peiBa.
P P https://m.edsoo.ru/3dbdf0d2
PennkroBoe nznydenue
128 MacmrabHast cTpyktypa Beenennoii. bubnmnoreka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633
N b K
129 Hepeménnsie npobiaeMbl aCTpOHOMUHU nomotexa LO

https://m.edsoo.ru/d37d9ffe




DU3NYECKUI TPAKTUKYM I10 TEME
"MccnemoBaHue MAarHUTHOTO TTOJIS
MOCTOSHHBIX MarHuToB" unn "McciegoBanue

bu6nmoreka [IOK

130
CBOMCTB (peppOMarHeTUKoB" wim https://m.edsoo.ru/67361aef
"HccnenoBanue 1eHCTBUS IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
@uU3NYECKU IPAKTUKYM 110 TEME
"Uzmepenue cuiibl Ammiepa” unu "M3ydenue
P P " bubnuoreka [IOK
131 3aBUCHUMOCTH CHUJIbI AMIIEpa OT CHUJIbI TOKA
" . https://m.edsoo.ru/fcae91e9
unu "OnpeneneHne MarHUTHOW WHIYKIIMY Ha
OCHOBE M3MepeHus cuiibl Ammepa"
@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBalue IBIEHUS DIIEKTPOMAarHUTHOMN
132 " " p https://m.edsoo.ru/c36658da
uHaykiuu" wim "Onpeaenenne HHIyKIUA
BHUXPEBOI'O MAarHUTHOT'O MO
Pu3nYeCcKUil IPAKTUKYM 110 TEME
133 "UccnenoBanue sSiBIEHUS CAaMOUHTYKITAN" bubnnorexa [JOK
nin "COopka MOJIETHU 3JIEKTPOMAarHUTHOT'O https://m.edsoo.ru/b8fb6391
reHeparopa"
DU3NYECKUN TPAKTUKYM I10 TEME
134 " P ™ 6 Samui bubnmnoreka [JOK
3MEpeHHe nepruoja CBOOOIHBIX KOJIEOaHUI
p p | https://m.edsoo.ru/5d159d35
HUTSIHOTO U TIPY>KUHHOTO MAasiTHUKOB
DU3NYECKUN TPAKTUKYM I10 TEME
135 "Moeo P ™ bubnuotexa [JOK
e00pa3oBaHKE SHEPTUU B IPYKUHHOM
peobpas P Py https://m.edsoo.ru/a28026bd
MasTHHUKE
Pu3NYeCKUil IPAKTUKYM IO TEME
136 "UccnenoBanue nepeMeHHOT0 TOKa Yepe3 bu6muoreka [JOK

IIOCJIEI0BATEIILHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin

https://m.edsoo.ru/89dc2d90




"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
LIETIH [TePEMEHHOr0 ToKa"

du3nyecKuil mpakTuKyM 1o teme "M3yuenue

bubnunoreka LIOK

137 MapaMeTpoOB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
@uU3NYECKUM PAKTUKYM 110 TEME

138 "N3mepeHue noka3aTelis IpeaoMIICHUs Bu6muoteka [JOK
crexna" wim "llonydenne n3o0pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 INIOCKOI'0 3epKaJia U JIUH3bI"
@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO

139 paccTosiHUS OT BEIIECTBA (Ha MpUMepe ngg;;f;;?ﬁi 879fb3f
Kuakux nua3)" wim "Msmepenue GpoKycHOro T '
pacCTOsIHUSL PacCeUBAOIIUX JIMH3"
@uU3NYECKU NPAKTUKYM 110 TEME

140 "HaGmonenue nudpakuuu, uaTepdepeHunn E:ffj;gf:;i (I).[g/l;b7ac737
¥ TIOJIApHM3aliy cBeTa" o '
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU

141 pensSTUBUCTCKUX yacTull (o gororpadusm E'[I;I:SJ?/I;IIZT:;(; ?2/12375&47
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
mose)"
@u3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue nocrossHHOM [1nanka Ha ocHOBE

142 uccnenoBanus porodddexra” wim E:f;;l;fg;?f:}zb 91682
"HccnmenqoBanne 3aBUCHMOCTH CHIIBI TOKa
4yepe3 CBETOAMO OT HaNpsHKEHUs "
@uU3NYECKU NPAKTUKYM 110 TEME

143 "HccnenoBaHue ciekTpa pa3pekeHHOTO bromroreia LIOK

aTOMapHOTO BOJIOPOJIa M U3MEPEHUE

https://m.edsoo.ru/ec651eb8




144

nocTostHHOW Punbepra"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne painoakTUBHOTO (hoHA C
HCIOJIb30BaHUeEM fo3umMeTpa" unu "U3yuenue
[OIJIOLIEHUS OeTa-4acTUL] AJIFOMUHHEM"

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

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 Heba
HEBOOPY>KEHHBIM TJIa30M C HUCIOIb30BAHUEM
KOMITHIOTEPHBIX MPHIIOKEHUHN IS
OTIpe/ICIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOTO MONYIIAPHS U SIPKHE
3BE31161" uau "HaOmroieHus B TEIIECKOII
JIyHBI, TUTAHET, TYMaHHOCTEH U 3BE3THBIX
CKoILIeHH"

bubnuoreka [{OK
https://m.edsoo.ru/1072021e

146

147

148

O0001IeHre U cucTeMaTH3as 3HaHuK. Poin
(DU3HUKYU B aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTHUUECKOMN
cdepax AeITeTbHOCTH YeIIOBEKa

O000111eH1E U cUcTeEMAaTH3aIus 3Hanuii. Poib
1 MecTO (PU3HKH U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O06o01eHue U cucTeMaTHU3alys 3HaHui. Ponb
¢busnveckoit Teopuu B HopMUpOBaAHUH
MPECTaBICHUN 0 (PU3UYESCKON KapTHHE MUDA,
MeCTO (U3UUECKOM KapTHHBI MUPa B 00IIEM
psIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

bu6nmorexa LIOK
https://m.edsoo.ru/ad6ddeed

bubnunorexa LIOK
https://m.edsoo.ru/18f19f7¢

bubnunorexa LIOK
https://m.edsoo.ru/e7d400f4

149

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 110

bubnunoreka LIOK




TteMe "Kunematuka"

https://m.edsoo.ru/b032fc4b

150 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 110 bubnuorexa [{OK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMaTH3aIlisl 3HAHUH 110 bubmuorexa [JOK
teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 bubnuorexa [JOK
teme "Cratuka TBepaoro tena" https://m.edsoo.ru/3cca482¢
153 O060011IeHre U CUCTEMAaTU3aIMs 3HAHUH 110 bubnuorexa [IOK
TeMe "3aKOHbI COXpaHEHHs B MeXaHHuKe" https://m.edsoo.ru/32a4d1a0
O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
" . bubnnorexa [JOK
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
" https://m.edsoo.ru/ed440ca8
TEOPHUH
155 O00011IeHNE U CUCTEMATHU3AaIMs 3HAHUN 110 bu6nmorexa LIOK
teme "Tepmoaunamuka. TemnoBbie MamvHb" https://m.edsoo.ru/c63f7¢c10
O06o001IeHre 1 cucTeMaTU3aIys 3HaHUH 110
156 Teme "ArperatHbie COCTOSIHUS BEIIeCTBa bubmmorera [OK
P R ' https://m.edsoo.ru/1d36b5b1
@da30BbIE EPEXOABI
157 O06001IeHre U cUcTEMaTU3aIHs 3HAaHUN 110 bubmuoreka [JOK
Teme "DnekTpuueckoe mose"” https://m.edsoo.ru/3bf0def9
158 O06o001IeHre 1 cucTeMaTr3aIis 3HaHUH 110 bubmuorexa [{OK
teMe "I10CTOSIHHBIN 2EKTPUIECKNNA TOK" https://m.edsoo.ru/71453ee6
159 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110 bubnuotexa [JOK
teMe "Toku B pa3inyHbIX cpepax” https://m.edsoo.ru/3d40077a
160 O06001IeHre U cucTeMaTU3aIks 3HaHUH 110 bubnuotexa [JOK
teme "MarautHoe moje" https://m.edsoo.ru/3b4c06ae
PesepBHelit ypok. O6001ICHHE 1
P P . bubmuorexa [{OK
161 cUcTeMaTH3allis 3HaHUI 10 TEME

"DnekTpoMarHuTHasA UHAYKIUs"

https://m.edsoo.ru/053e2248




PeszepBHbIil ypok. O60011IcHIE 1

162 cucTeMaTu3alus 3HaHu 10 TeMe 1 Bubmaorexa ITOK
: https://m.edsoo.ru/d6310bfd
"Mexaunyeckue konedanus"
PesepsHEIil ypok. O0001IIEHNE U
P P . bu6nmoreka [IOK

163 cUcTEMaTH3allMs 3HAaHUI IO TEME 1

" " https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeIil ypok. O000IICHHE 1

164 CHCTEMATH3alHs 3HAHUH I10 TEME | bubnunoreka LIOK
"MexaHu4YecKHe U AIEKTPOMarHuTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PezepHblit ypok. O600mIeHNE 1 | Bbu6mmoteka [JOK
cucreMaru3anus 3HaHui 1mo teme "Onrrka" https://m.edsoo.ru/52ad1603
PesepBubiil ypok. O0001IEHIE U

P P . " bu6nmorexa LIOK
166 crcTeMaTHu3alus 3Hanui mo teme "OCHOBEI 1
https://m.edsoo.ru/5beclc65
CTO"
PesepBHeIi ypok. O000IIEHHE U
P P N bubnuorexa [{OK
167 cucTeMaTHu3allis 3HaHUui 1o TeMe 1
" . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM JTyasiu3m
PesepBHeIi ypok. O000IIEHHE U
P P . " bu6mmoteka IIOK
168 cUcTeMAaTH3alnus 3HaHUH 1Mo TeMme "du3uka 1
" https://m.edsoo.ru/1f511654
aToMa
PesepBublii ypok. O0001IEHNE 1
PBHBI YP ! . BuGmmorexa IJOK
169 cucTeMaTHu3anus 3HaHuH 1Mo Teme "dn3nka 1
" https://m.edsoo.ru/905¢5ce0
ATOMHOTO SIpa U AJIEMEHTapHbBIX YaCTHUII
PesepBurblii ypok. O0001IEHNE 1
P P . " bubnunorexa LIOK
170 cucTeMaTu3alys 3HaHuH 1o TeMe ""DJIEMEHTEI 1
" https://m.edsoo.ru/2bffb94c
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

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

10.2

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

10.3

10.4

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

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

10.5

10.6

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

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




10.7

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

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

10.8

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

10.9

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

10.10

10.11

10.12

10.13

10.14

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

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

CobmroiaTh mpaBmiia 0€30MacHOro Tpy/a IpU MPOBEICHUN UCCIIEIOBaHH B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOM AESITENFHOCTU C HCIOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 0OOPYTOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3WYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3aau BBIOMPATh (PU3UYECKYI0 MOJAEINb, BBIICTATh (PU3HMUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAacuéThl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UIECKON BEIIMUNHBI

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




3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUECKUE SIBICHUS

10.15

Hcnonb3oBaTe  HpU  pelIeHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOHWCKA, CTPYKTYPHUPOBaHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJTM3UPOBAThH MOJTy4yaeMyro HH(pOpMaIUio

10.16

10.17

10.18

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

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKHUMHU YCTPOMCTBaMU, IUISI COXPAHEHUS 370POBbS U COOIIOIACHUS
HOPM 5KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cperie

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

11 KITIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus

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

11.2

Y4uuThiBaTh TpaHULIBI MPUMEHEHHUS HM3YYEHHBIX (PU3MUECKUX MOJeINeH:
TOYEYHBIN JIJIEKTPUYECKUHN 3apsf, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO siJIpa MPHU pelIeHNH (PU3NIECKUX 3a]a4

11.3

Pacnio3naBath (u3nueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMUKH W KBAaHTOBOM (M3UKHU: 3JIEKTpUYECKas
POBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, IpSIMOJIMHEIHOE
pacnpoCTpaHeHUE CBETa, OTPaKEHHE, NpEeIOMIICHHe, WHTepdepeHIms,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHS CBETa, (POTOIIEKTPHUESCKUN
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJAA,  ©CTECTBEHHas M HMCKYCCTBEHHAas




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3y4EHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOLECCHI), HCIONB3YS  (pu3MUecKue
BEJIMYUHBI: IEKTPUUECKUH 3apsijl, CUJIA TOKA, DJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, OJ[C, pabora
TOKa, MHIAYKIMS MarHUTHOro 1mois, cuina Awmmepa, cwia JlopeHna,
MHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUH B KosieOaTelabHOM KOHTYpE, 3aps] U cuiia
TOKa B IpoOllecCEe TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KosieOaHuH,
(doKycHOE pacCcTOSIHHE M ONTHYECKas CHJa JIMH3BL, TPH OMHCAHUH
NPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJNB3YEMBIX BEJIWYHMH, UX
0003HAUCHHsI W EIUHMIIbI, YKa3blBaTh (OPMYJIbI, CBA3BIBAIOIINE TAHHYIO
($U3HYECKYIO BEIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYeCKre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPTUsi CBS3M ATOMHBIX SJIep; MPU ONMUCAHWUU TMPABUIBHO TPaKTOBAThH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (DU3MYECKYI0 BEIUYHUHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PH3NIECKUE
3aKOHBl M NPUHLUIBL: 3aKkoH OMa, 3aKOHbI [OCJIEIO0BAaTEIbHOTO U
HapajIeJIbHOrO COEAMHEHUS NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHUE
OnHmTeiiHa 111 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHCla, MOCTyNaTel bopa, 3aKkOH pagrOaKTHUBHOIO
pacnaza; Mpu 3TOM pa3iIuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKoe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbl,  oO1acTh)
MPUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOH JTUH30U

11.9

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

11.10

OcymiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/BI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBATH
pe3ysbTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBIBOABI 110 Pe3yJIbTaTaM UCCIICIOBAHMS

Cobmoath mpaBuiia 0€30MacCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO0  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW W
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u
1abopaTopHOTro 000PYIOBaAHUS

Pemates pacuérHble 3agauM C SIBHO 3aJaHHON (DU3UYECKON MOJEIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UUSCKHE BEITUYHHBI
U QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHs, MPOBOAUTH PacuéThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3NICCKON BEITMUUHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3aJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOIMYJISIPHOM
uHpOpMaLlUY, MOJYYEHHOM U3 pa3IM4YHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIU3UPOBATh M0JIy4aeMyl0 HH()OpMaIUIo

OOBSICHATh MPUHLUIBI JEHCTBUS MAIMH, OPUOOPOB M TEXHUYECKHUX

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

11.17

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
uist  obecrieyeHust Oe3omacHOCTH TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B rpymnme C BBINOJHEHUEM pA3IUYHBIX COIMATIBHBIX POIIEH,
MJIAaHUPOBATh PadOTy TPYMIIBI, PAMOHAIBHO PACHpeNeaTh 00s3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHble meTonaml
MO3HAHUs OKpYKarouero mupa. Poib akcriepumenTa
U TEOpUM B IIpPOlLlECC€ TMO3HAHUA IPUPOABL.
DKCrepuMEHT B (pu3uke

1.2

MonenupoBanue ¢usmueckux  SABICHUH |
nporieccoB. Hayunple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl PUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpMHIMII COOTBETCTBHSI.
Porb m wMecro ¢usuku B QopMUpOBaHUH
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOH NEeSITeNbHOCTH JIIOIeH

MEXAHUKA

2.1.1

#HH#ParHH#KHUHEMATHUKA

Mexanuyeckoe — aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBmxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepemermienne, CcKOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOMN
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBI KOOPJIMHAT.
CrnosxeHue nepeMeIeHnii u CI0)KEHNEe CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUHEITHOE
IBIKEeHHE. ['paduKku 3aBUCUMOCTH KOOPAHMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TEepeMENICHUS
MaTepUAIbHON TOUYKU OT BPEMEHU

2.14

2.1.5

2.1.6

CBoOoaHoe majieHre. Y cKopeHue cBoOOOIHOTO
maaCHUuA

KpuBonuneiinoe JBHKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, TUHEWHAs CKOpOCTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTENbHOE YCKOPEHNE

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

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOLIEHHSI MEXIY




2.2

2.3

MyTSMH, IIPOVICHHBIMHU TEJIOM 3a
HOCJIeIOBATENIbHBIC PaBHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
apuKa B BS3KOW XHIKOCTU. V3yueHne ABMIKEHHS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMHAMUKA

2.2.1

222

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

Macca tena. Cuna. [IpuHImMn cyneprno3uiyuy Cuil

223

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

224

2.2.5

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

Cuna ynpyroctu. 3akoH ['yka

2.2.6

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

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0CoOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaIllCHHUS.
[I;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCo

TexHuueckue YCTpOﬁCTBaZ MNOJIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

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

###Par###3AKOHbBI COXPAHEHU A B MEXAHUKE

2.3.1

232

233

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

3akoH coxpaHeHust umiyiabca B ICO. PeaktuBHoe
JIBUKECHHE

PabGora cunel




234

MOoIIHOCTh CUIBI

235

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHaJbHONM TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

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

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

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

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

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBS3U
paboThl CcHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
##HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

OcHoBHBIE II0JIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YacTHUL BENIeCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BELIECTBA HAa OCHOBE
ITUX MOJEEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Mognens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU HECAIBHOIO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOIO  JIBHIKECHUS
yactul rasa. [llkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

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

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




n30Xxo0pa, u3odapa

3.1.9

3.1.10

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapOMETP

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

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cUCTEMA. Bnaytpennss
SHEPIUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU S

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOTO UJEAILHOTO Ta3a

323

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

324

IlepBbiii 3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHM K HM30IPOLIECCaM.
['paduueckas muHTEpIIpEeTAIys pabOTHI ra3a

3.2.5

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

3.2.6

3.2.7

3.2.8

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

TexHHueCcKue yCTpOICTBa: IBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOHM XOJOJMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. V3mMepeHue yAenbHOI
TEIJIOEMKOCTH

33

###Par#### AT PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

3.3.1

332

[NHEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KHUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTH TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOGCONIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh BO3IyXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbIe
Tena. AHU30TPOINHS CBOWCTB KpUCTaLIOB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEIIOTa

334
riasnenus. CyOaumanus
3.35 YpaBHeHUE TEIIOBOTO OanaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYyUCHUS
o COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJOTUHU
337 [IpakTuueckue paboTel. M3mepeHue BIaXKHOCTH
o BO3JyXa
4 OJIEKTPOIMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
4.1.2 [IpoBOIHUKY, AUAIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3aumogeiictBue 3apsanoB. 3akoH Kynona
DJIEKTpUUYECKOE ToJe. Hanpsoxénnoctsb
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
Jluany HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO OIS
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKKM ¥ JOUAJNEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwuanexrpudeckas
MPOHUIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOH/JIEHCAaTopa
TexHuueckue yCTpoOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTaTUUECKAast 3alluTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAECHCATOD,
KCEPOKC, CTPYUHBIN IIPUHTED
41.10 IIpakTrueckue paboTHL. N3mepenune
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
##Par###IIOCTOSHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX
CPEJAX
VYcnosus CYLIIECTBOBaHMS MOCTOSIHHOTO
4.2.1 ANeKTpruYecKoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 [TocTosiHHBIN TOK
4272 Hamnpsixenune. 3akon Oma 1i1s ydacTka 1enu
423 DnexTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe

COIIPOTUBJICHUEC BEIICCTBA




424

[locnenoBarenbHOEe, NapajjIeNbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

4.2.6

Pabora snexrpuueckoro Ttoka. 3akoH Jlxoymns —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0O TOKaA

4.2.7

anekTponBkymas cwia (manee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3akoH OmMma JUTSt MTOJTHOU (3aMKHYTOM)
anekTprueckoi 1enu. KopoTkoe 3aMbIkaHue

4.2.8

ONEeKTpOHHAas MNPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb ~ COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITY4YKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H MpuMecHasd

MPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBoiCTBa p-n
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4.2.11

DNeKTpUUECKU TOK B 3JIEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOSITENbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [Inazma

TexHuuecKkue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTar, MICTOYHUKH TOKa, JJIEKTPOHArPEBATEIIbHBIC
IpuOOpBI, 3JIEKTPOOCBETUTEIILHBIE npuOopBHl,
TEPMOMETDP COINPOTUBJIEHUS, BAKYyMHBIH JHOJ,
TEPMUCTOPHI u ($hOoTOpE3UCTOPHI,
ITOJIYIIPOBOJTHUKOBBINA TNOJI, TAJIbBAHUKA

4.2.14

11 KUIACC

Kon
pa3nena
4
4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHUS. Habmronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMeHTHI COEPKAHUS

SJIEKTPOAMHAMUKA

##H#PartHHH#MAT'HUTHOE I10JIE. ODJIEKTPOMAT'HUTHAA MHYKINA




IlocTossHHEIE MAarHuThbL. B3aumonelictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHUTHONW WUHAYKIIUH.
439 IIpunnun cynepno3unmu. JIMHMM  MarHUTHOR
e uHAyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
TOJIsI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUWA TOJs IJIMHHOTO MPSMOro IPOBOJHUKA U
433 3aMKHYTOT'O0 KOJIBIIEBOTO IIPOBOJHMKA, KAaTYLIKH C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE
Cuna Jlopenna, e€ Moaynb U HampaBlcHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIBI B OJHOPOJHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBneHre 3MeKTPOMarHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
4338 OJAC wuHayknuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uHayknud Papajest
Buxpesoe snexkrpuueckoe nojue. 9J]C uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM TI0JIe
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTh. fIBrieHne camowHAykiuu. DJ[C
o CaMOUHIYKITUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHUYeCcKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTHI, IEKTPOJABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYb
[TpakTiueckue paboThl. M3ydeHHe MarHUTHOTO
MOJIsI KaTyIIKK ¢ TOKOM. VccrnenoBanue IencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
###Par#t#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU
KonebarenbpHas cucrema. CBOOOIHBIE KOJICOaHUSI.
5.1 5.1.1 [Mapmonnueckne xonebanus. Ilepwon, dacrora,

amMIuInTya U dasza KoyeOaHui

IIpy>xuHHBINA MagsTHUK. MaTeMaTU4eCKUN MasTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  OUHAMHYECKOE  OIUCAHME
K0J1e0aTeIbHOI O IBUKEHHUS

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
UCXOJHON BEIMUYUHBI C aMIUIUTYJaMHU KoJeOaHU
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
KoJIe0aTeNbHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
kojebanusimMu. @opmyna Tomcona

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHECPIrrun B nacajlbHOM
K0J1€0aTeIbHOM KOHTYpE

Boinyx1eHHbIe MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[Iepemennblil Tok. CUHYCOMAAIBHBIN TEPEMEHHBII
TOK.

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepaya U
notpebieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHUE  PUCKM  TpPU  IPOU3BOJCTBE
AIEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

TexHunueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesayd

IIpakTueckue paloThI. Hccnenosanne
3aBHCUMOCTH NE€pHO/Ia MaJlbIX KoJieOaHuil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IMEpEMEHHOrO TOKa B LENH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U pe3ucTopa

#H#HPartHH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEeHHUSL. [Tepuon. CkopocTb
pacnpocTpaHeHus U JiauHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
590 ###Par####  Uurepdpepenuns u  audpaxmus

MEXaHHUYECKUX BOJH




523

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTta
ToHa. TemOp 3ByKa

524

ONEKTPOMarHUTHBIE BOJIHBI. YCJIOBUS W3JIYy4YEHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanys
BeKTOpOB E, B 1 v B 211€KTpOMaruuTHOW BOJIHE B
BAKyyMe

525

5.2.6

5.2.7

CBoJicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHIMIBI ~ paguoCBsi3W U TElEBUICHUS.

Pannonokamnus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAMArHOCTUKAa B
TEXHUKE W MEIULUHE, Pagap, paguolNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par#H##OIITUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pa’keHHii B INIOCKOM 3epKalie

533

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. ClnoxHbIN cocTaB 0e10ro cBeTa.

[Bet

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. DoKycHOe paccTOsHUE M ONTHYECKasl cuiia
TOHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBaromux jauH3ax. opmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOe JTNH301

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUUYECKON
ONTHUKH

Wntepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHUMYMOB B HUHTEpP(QEpPEHIIMOHHON KapTHUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Hudpakuus cBera. udpakuuonHas peméTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

539 NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspu3zanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKa,
TudpaKIMOHHAS PEIIETKA, IO PO
[IpakTuueckue pabotbl. M3mepeHue mnoxazaTess
53.12 MIPEIOMIICHUS. Hccnenosanue CBOWCTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Macchl C DJHEPrMed M HUMIIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIusi MOKosi CBOOOIHOMN
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

##H#Part##JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

7.1.3

®otonsl. @Dopmyna I[lmanka CcBS3M SHEpPruu
¢oToHAa € €ro 4acToToW. ODHEPrusi U HMILYJIbC
¢dboTtona

OTtkpbITHE U UccnenoBaHue GoTorpdexTta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHeHnue OiHITeiHa a8 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.1.5

Hasnenue cera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NeHICTBUE CBETA

Texauueckue YCTpOMCTBA: ($hOTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]T

7.2

7.2.1

CTPOEHUME ATOMA

Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
MCCIIE0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJEeJIb aToMa




7.2.2

IToctynarel bopa. HM3nyuenue u moOIIOLICHUE
(GOTOHOB TpU MEpexoje aToMa C OAHOTO YPOBHS
SHepruuM Ha apyro. Bunbl cnektpoB. CroekTp
YPOBHEW 3HEPruu aToMa BOJOPOJa

7.2.3

BosiHoBBIE CcBOMcTBa wactul. BonHbl ne bpois.
KopmyckynspHo-BonHOBON nyanmu3m. Judpaxius
3JIEKTPOHOB HA KpHUCTAJIIaX

7.2.4

7.2.5

CrioHTaHHOE€ U BBIHY)KJIEHHOE  U3JIy4YCHHE.
Y CTpoiicTBO U IPUHIIKI Pa0OTHI JT1a3epa
TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIN aHAIU3
(cTieKTpOoCKoIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS u pETUCTpALAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3Ny4deHus. BausHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykioHnHas
Monenb sapa lelizenOepra — MBaHeHko. 3apsin
anpa. MaccoBoe yucino siapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OIEKTPOHHBI W TO3UTPOHHBIN
Oeta-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBsI3U HYKIOHOB B siipe. SlepHbIe CHUIIBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIEp

7.3.7

7.3.8

7.3.9

AnepHblii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKHU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4YacTHLBl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTAIIbHBIE B3AUMOIEHCTBUS
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotel. MccnenoBaHue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBHUXCHUC

8.2

8.3

Conneunas cucrema. [lmaHeTsl 3€eMHOWM TpPYIIIBI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApPIUKOBHIC
riaHeTel. Mansie Tena CoTHEeUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeunas
aAKTHBHOCTb

8.4

NcTtounuk sHeprun CosHIA U 3BE3]T

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aUMOCBs3b. [[lnarpaMMa «CHeKTpajbHbIN K1acc —
CBETUMOCTBY. 3BE311bI TJ1aBHOU
MOCJIC/IOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3 ] TJIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

#H#Part###BHyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS O MPOUCXOKIACHUI
u 3Bosroruu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunsiii Iyt — Hama ['anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pacupeneneHue 3BE3 1, raza
u neutd. llonoxxenne u apwxenune ConHuLa B
INanakTuke. [Tnockas u cheprudeckas moaCHCTEMBI
lNamakTukn

8.8

8.9

8.10

Tunel ramaktuk. PanuorajakTuku M KBas3apbl.
YEpHble ABIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmmpenne BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bceenennoit, teopus bosbmioro B3psiBa. Mozneinb
«ropsuei Beenennoii». PenukroBoe usiydeHue

MacuirabHast CTPYKTypa Bcenennoi.
MeraraakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHEro 001ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

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

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMPpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMUKH,
ANEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH Ui aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpPA, MaKpOMHpa W MEraMupa, pa3inyaTh YCIOBHS
3 (rpanuIbl, 00JACTH) TPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHHYEHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTh YMEHHS pa3iMyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUs pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJEJbI0: HAa OCHOBAaHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh peE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TPEeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakkKe WHTETpaIuu
6 3HAHUN M3 JIPYTUX MOPEIMETOB €CTECTBEHHOHAYYHOIO  I[UKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IG SIBJICHUA




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3MKE: MPOBOIUTH IMpPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
W3MEpEHUH, MPOBOAUTH HCCIECJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (HU3HUUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
IIpU MPOBEACHUH HCCIECIOBAHUN B paMKax y4eOHOTO SKCIEPUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIBHOCTH  C  UCIOJb30BAHUEM
UM@POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o paloOHAIIbBHOM
[PUPOJIONOIb30BaHUM, A  TakKe  pPa3yMHOM  HCIOJb30BAaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ HH(pOpMAIUe
(U3NYECKOTO  COJACpXAaHUA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHMH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN3a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
aCTPOHOMMUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl JUIS aHaau3a u
00BSACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HEeOECHBIX TEJI, DBOIOLUH 3BE€311 M Beenennon




IHHEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'D 110 ®PU3UKE

Kon .
Kox siemenTa IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
pasaesia/TeMbl
1 MEXAHUKA
1.1 KMHEMATHUKA

1.1.1

MexaHHuuecKkoe JBHIKCHHUE. OTHOCUTEIHLHOCTh MEXaHUYECKOTO JABHMOKCHUA.

Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

E& pamryc-BeKTop:
P2 )= (xle) vl ) =(2)),
TpaeKTOpILA,

IepeMEeIleHIIe:

AF =7(ty) =T (1) =7, =7} =

1
= (Ax, Ay, Az),

Iy Tb.

CIoxeHIe HE[JEMEU]EHIIfIZ

Ay =4, +4

TpacKTOpHA




CKOpOCTh MaTepUAIbHON TOUYKHU:
AT
At

=r = [Ul_.L%_.U__].

L= p

Ar—{

Ax ,
v = —L =X,. aHAIOTHIYHO v, =Y, .= Z,.
=0

1.1.3 At
CnoeHie ckopocTell: 0, =0, + 0, -
Brruncnenue nepemMeIeHrs u MyTu MaTeprualbHON TOUKU IIPH
IPSMOJIMHEHHOM ABMKEHUH BJIOJb OCH X 110 rpadHKy 3aBHCUMOCTH Vx(t)
- . AD -,
VeKopeHHe MaTepHalbHOIl TOUKIL: d = — =0'= [ar .a_.a_ ] .
Af |0
1.1.4
'&L{ r ] hor
a = =(v,),"s aHamOTI4HO a, =(v, )", a.=(v.)"
Ar ! : A o
a0
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:
x(t) = xg + oyt
1.1.5

x(1)




ox

Uy (t) — vg, = const

®

Ox




const

1.1.6

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXKXCHHUC:

~

at

x(t)=x,+u, t+

v(t)=uvu, +at

a. = const

3 3
UJI - Lﬁx = 2'Hx [Il _'¥1]

HPII JBILKEHINI B O[THOM HAIIPABIEHHI IVIE S= <.

CBoOoHOE MajieHue. Y CKOpeHrne CBOOOTHOTO MaICHHUSL.

Vi

Mo o

(9] Xo ‘(.—

JIBukeHwne Tena, OpPOIIEHHOTO O] YIJIOM 0. K TOPU30HTY:




[.r{t} =x; +U,t=x,+U,cosa-f
7 , 1
(£} =y, + Ut +g“T=J.'C,+ uﬁsmu-r—%

v.(t)=v,, +g1=v,sino— g

g.=0
g =—8 =const

{ux )=y, =v,cosu

1.1.8

KpuBonnHueiiHoe nBnxkeHue. IBHKEHHE MaTEpUAIbHON TOUKH IO OKPYKHOCTH.
VYrioBas U IMHENHHas! CKOPOCTh TOUKH:

v = wR

wR

HpI/I PaBHOMCPHOM ABUKCHUU TOYKH 11O OKPYKHOCTH

_2n_2
w= = Al




2w

2o

. ]_IeHTpOCTpeMI/ITeJ'IBHOC YCKOPECHUC TOUKHU:

uc




1.2

1.2.1

R
. [lonHoe yckopenne MaTepualbHON TOUKH

TBépnoe Teno. [locTynmarenbHOE 1 BpanaTeIbHOE IBMKEHNE TBEPOTO Tela
JNHAMUKA

WNuepumaneHble cucteMbl orcuéra. IlepBeii 3axkoH Herotona. IlpnHnmn

OTHOCUTEIbHOCTH [ anues

1.2.2

Macca tena. IIlnmoTHOCTE BeliecTBa:

p:

<| 3




1.2.3

Cuna. [IpuHIun cyneprno3uiym CuiI:

-

FpaBHOAeﬁCTB = Fl + F2+- -

- -

paBHOJCHCTB







Bropoii 3akon Hetorona: 1151 marepuasibHoit Touku B UICO

- -

Fl = maq

1.2.4




Ap = FAt

At
npu

-

F = const




const

1.2.5

-—

—

F Fy
Tperuit 3akoH HproTOHA 17151 MaTEpUAJIBHBIX TOYEK:

-

Fi; = —Fp

12
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1.2.6

3akoH BCCMUPHOT'O TATOTCHUA:

MacCaMH paBHBI

F

CUJIbl TIPUTAKCHUA MCKAY TOYCUHBIMU

mim;
RZ




Cuiia TSDKECTH. HCHTp TSDKECTH Tea. 3aBUCUMOCTD CUJIBI TSKECTH OT BHICOTEI

h Hag moBepxHOCTHIO MIaHETHI paanycoM RO:
GMm

9= Ry + )2

mg

(R




h)

GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7




1.2.8

Cwuiia tpenusi. Cyxoe TpeHue.

Cuita TpeHUsl CKOJIbKEHUS:

P

UN

Cuna TpeHus NoKos:

P

IA

Fr

p:

uN




1.3

Koaddunuent tpenus

JlaBnenue:
i
P=7
p
S
1.2.9
F

CTATHUKA




1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaICHU:

[M| = Fl, rae | — muiedo cuist

OTHOCHUTEINILHO OCH, Npoxoadieil uepe3 Touky O nepneHIuKyIsIpHO PUCYHKY

1.3.2

HeHTp Macc TCia. HeHTp MacCcC CUCTEMbI MATCPUAJIBHBIX TOYCK:

- -

myry + myry+...

T,
e my +my+...










B OJIHOPOJHOM II0JIC TAXKCCTH

(g = const)

const)
IIEHTP MacC TeJia COBIAIAET C €r0 IIEHTPOM THKECTH

1.3.3

VYcnosus paBHoBecust TBEpaoro tena B MCO:
[M,+M,+...=0
1}:"1 +F,+...=0

###Par##1.3.4

3akoH [lackana




JlaBiaeHnue B )xuaKocTH, rokosmeiicsa B UCO:
p =po +pgh
p
p
#H#HPar#H1 3.5
0
+
pgh
3akoH Apxumena:
FApX = _PBbITeCH
#H#H#Par###1.3.6 F
Apx




BBITECH

€CJIM TeNO U KUAKOCTh IokosaTcs B MCO, To

FApx = ngBbITeCH

Apx

pgv




BBITCCH

YcnoBue naBaHus TeJ

1.4

###Par####1.4.1

3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynbsc MmaTepralbHON TOYKU:




NMmynbc cuctemsl Te:

P =01 +p2+

H##HPar##1.4.2




H##H#Par#H#1.4.3

3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCa:

B CO

Ap = A(pl + pat.. ) = FlBHeLL[HAt + FZBHemHAt+- -




A(




1BHEIITH

At

2BHENH

At

B ICO , ecniu

Ap = A(py +p+...) =0







0
, €CCIIN
FlBHeLuH + FZBHeLUH+- =0
F
1 BHEIIH




H#H#Par##1.4.4

2BHENH

PeakTuBHOE ABHKEHHE

F
\CA;’(X‘

PabGora cuibl Ha MalloM NMEpCMCIICHUN

:I=|ﬁ'|-|ﬂ-.f'|-c05 a=F -Ax




1.4.5

1.4.6

Yy

a

D
MouHOCTE CHIIBL:

CCJIM 3a BPEM:

At
At
paboTa CUIIbI U3MEHSIETCS Ha , TO MOLIHOCTH CHJIBI
AAd
P=—0 =F-p-cosa
ﬂf Ar—

Kunerndeckas sHEprus MaTepruaibHOM TOUKH:

2 2

mv p
EKI/IH =5 Py

2 2m

KHH




my

2m




1.4.7

3aKOH U3MEHEHNSI KHUHESTHUCCKOM OHEPIrun CUCTEMBI MaTCpHUAJIbHBIX TOYCK: B

NCO AEkun = Al + A2 + ...

[ToreHManbHas 3Heprus:
JUISl TOTEHLMAJIBHBIX CHJT

A12 = ElrIOTeHu - EZHOTGHH_Z AEHOTEHL[

12

lmorenIy

210TeHI]




AE

TTOTEHI]

IToreHnuanbpHas OHCPIruAa MaTepI/IaJIBHOﬁ TOYKHU B OJHOPOAHOM II0JIC TAKCCTHU:

EHOTeHu = mgh

MOTEHI]

mgh

[ToTenmmanpHas YHEPTUS YyOPYTo A1eHOPMUPOBAHHOTO TEJa!

kx?
E NOTeHn, — T




TTOTEHI]

1.4.8

3aKOH M3MEHEHHS M COXPAaHEHNS MEXAHNUECKOM SHEPTUH:
Euex = By T EIIGT\BHII:-

B IICO AE,;x = Ascex HEMOTEHIL. CHIs
B IICO AE,ex = 0, eCII Ascex senoresm car = 0




1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

['apmoHnueckue KojebaHusi MaTepuaJbHOW TOYKM. Awmruryna u  ¢asa
kosiebanuil. KunemaTtuueckoe onucanue:
x(f) = Asin( @t +o,).
v, (8) =x.
a(=(v.),=—e'x)=a +ax=0,
IJIe X - CMEIIEHUE U3 PABHOBECHS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k

maw




. 9TO 3HAYHT, YTO

—kx.

9HepreTqucxoe OIIMCaHHC (BaKOH COXpPaHCHUSA MEXaHHUYECKOM 3Hepl"I/II/I)Z

-

JJH+£_H&§M_M B

2 2 2 2

CBs3b AMIUIUTYAbI KoJIeOaHUI CMCIICHUA MaTepHaHBHOﬁ TOYKHU

aMIUIUTY/IaMU KoJieOaHui €€ CKOPOCTH U YCKOPEHHUS:

Upee =04, a__ =@ 4

C

1.5.2

[Tepuon u yactoTa KoneOaHU:




HCpI/IO,I[ MaJIbIX CBO60,I[HBIX KoJIEOAHMH MaTEMaTHUYECKOIO0 MasATHUKA:

I'=2n i

g
[Tepuosa cBOGOIHBIX KOeOaHUI MPY>KUHHOTO MAasiTHUKA:

m
IT'=2m |—
k

1.5.3 Bremnyxaennsie konebanus. Pesonanc. PezonancHas kpuas

[Tonepeunsie U TponObHBIE BOJHBI. CKOPOCTH PACIPOCTPAHECHHS U JIMHA

BOJIHBI:

1.5.4 vT




2.1

HNutepdepentius u qudpakius BOJIH

1.5.5

2.1.1

3ByK. CKOpOCTh 3ByKa
MOJIEKVJISIPHAS ®U3UKA. TEPMOJAMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA

Mogenu  CTpOoe€HHMST Tra3oB, JKHJAKOCTEW W TBEPABIX  TeEI.

[Iycts

TCPMOAUHAMHUYCCKASA CHUCTCMaA (TCJ'IO) cocToUT U3 N OJMHAKOBBIX MOJICKYII.

Tornma KoJIM4eCcTBO BEIIECTBA

==
=3




rac




— 4ncia0 ABOrajgpo, m — Macca CUCTEMBI (Tena),

u

U

— MOJIsIpHasd MaccCa BCUICCTBA

2.1.2 TennoBoe JBUKEHHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 Bs3auMoaeiicTBUEe YacTUI] BEIIECTBA
2.1.4 Juddysus. bpoyHoBckoe ABMKEHHE
2.1.5 Moznens nneanpHoro raza B MKT
CBs3b  MeXAy JaBICHUEM M  CpeJHEed  KUHETUYECKONM  »Heprueu
MOCTYIATENFHOTO TEIUIOBOTO JBMKEHUS MOJIEKYJ UACAIBHOTO ra3a (OCHOBHOE
ypaBaenue MKT):
p=impoi=2n if'm“””: .
3 301 2 3
2.1.6

rae m0 — Macca OJTHOM MOJIEKYJIbI,

3
I
<l=




- KOHIIEHTpPAIUS MOJIEKYJT

2.1.7 AbcomoTtHas Temmeparypa: T =t +273K
CBsa3p  TeMmeparypbl Tra3a CO CpeAHEM  KHHETHYECKOHW  DHEpruei
HOCTYNATEIbHOIO TEIIOBOTO JIBUKEHHUS €TI0 MOJIEKYII:
2.1.8 QJM 3t
L2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




2.1.11

Vpaprenue MeHreleeBa — KiareHpoHa
BeIpakeHHe 114 BHYTPeHHEH YHEPTHH

VpapHeHHe MeHneneesa — KirameiipoHa (OpHMeHHMEIE (DOPMEI

3AIIICI):

pV="RT =vRT =NkT, p=PXL
L K

BripakeHie 111 BHYTPeHHell 3Hepril 0JHOaTOMHOIO IIeaTbHOI0
raza (IpIMeHIIMEIe (DOPMEI 3aIIICH);

U=3vRT =3 NkT =3 Rr = ve T = 3ov
2 2 21 2

3aKkoH I[aJ'IBTOHa AJIg JaBJICHHUA CMCCHU Pa3pCKCHHBIX T'a30B:

p=p+pt..

S




2.1.12

W3omporiecchl B pa3peKCHHOM Ta3e € MOCTOSHHBIM 4HCIOM Mojekyd N (c
IIOCTOSIHHBIM KOJIMYECTBOM BCUICCTBA V):
uzotepma (T = const): pV = const ,

nzoxopa (V = const):

P
== t
T cons




const

2

u3obapa (p = const):

V— t
T—COTlS

const




2.1.13

2.1.14

I'paduueckoe npencrasiaeHne u3onpoieccoB Ha pV-, pT- u VT- nuarpammax.

OObeMHEHHBIN ra30BbIA 3aK0H:

—— = const
T

pV

const

JJIA IIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI)III_[eHHBIe N  HCHACBIIICHHBLIC  IIapBbl. KauectBeHHasT 3aBUCHMOCTH

IJIOTHOCTA M JABJIEHHMS HACBIIIEHHOTO Tlapa OT TeMIepaTyphl,
HE3aBHUCHUMOCTH OT 00BhEMA HACHIIIIEHHOTO Tapa
Brnaxnocts Bo3ayxa.

OTHOCHUTEIbHAS BIIAXKHOCTD:

nux




(1)

(T)

p

HachlILapa

mapa

¢_

- pHaCbIH.ll'lapa (T) - pHaCbIH.[Hapa (T)

Pruapa (T)

Prapa (T)




HachIIapa

(M)

mapa

(T)

HN3meHeHue arperaTHbIX COCTOSIHUM BeIlIeCTBa: HUCIIApCHHUC U KOHACHCAIUA,

2.1.15

KUTIEHHUE KHUJIKOCTU
2.1.16 M3MeHeHHe arperaTHbIX COCTOSIHUI BelllecTBa: TUIABJICHNUE U KPUCTAIUIN3ALUS
2.1.17 [TpeoOpa3oBanue sHEprUH B (Ha30BBIX MEpPEX0aax

22

TEPMOJNHAMUNKA




22.1

TemioBoe paBHOBECHE U TeMIIepaTypa

222

223

BuyTtpenussa sHeprus

Tennonepenaya Kkak cnocod M3MEHEHHsI BHYTPEHHEH dHeprun 03 COBEPLICHHS

pa6OTLI. KOHBCKHI/IH, TEIUIOMPOBOAHOCTD, U3JIYUCHUEC

224

2.2.5

2.2.6

KonuuectBo T€MIOTHI.
VY nenpHas TEMIIOEMKOCTh BEILIECTBA C:
Q = cmAT

cmAT

VnenwpHas Tersora napoodpazoBanus L: Q = Lm.
VY enpHas TemoTa miasiaeHus A: Q = Am.

VY nenpHas TEII0Ta CrOpaHus TOIUIMBA (: Q = gm

OnemeHTapHas paboTa B TepMOIUHAMUKE:

A =pAV

pAV




Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpamMMe

IlepBbIil 3aKOH TEPMOJIMHAMUKH:
Q12 =AU + A = (U —Up) + Ay,

0
12
AU
2.2.77 12
+
A

12

w




Anma0ara;

12

Q12 = 0= Ay, = (U, — Uy) =AUy,




12

w




AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpatumele mporiecchbl
[Ipunuune! aeiictBus Ternossix MamuH. KIT/:
MakcumanbHoe 3Hauenue KII. [{ukn Kapno:
T -T T
2.2.10 max 1 = — _mmp  TEm g _ Zmem
YpaBHEHHE TEIUIOBOTO OallaHca:
2.2.11

QI+QZ +Q3+= 0







OJIEKTPOJMMHAMUKA

3.1

3.1.1

3.14

OJIEKTPUYECKOE IIOJIE

DneKTpu3anus Tea U e€ MposBICHUs. DIeKTpUUYecKuid 3apsia. [[Ba Buaa 3apsijaa.

DJIEeMEHTapHbIA SJIEKTPUUYECKUN 3apsll. 3aKOH COXPAHEHHUS BJIECKTPHUYECKOIO

3apsaaa
BzaumogeiictBue 3apsanoB. Toueunsie 3apsapl. 3akoH Kynona:

B OAHOPOIAHOM BCIICCTBEC C ,I[PISJ'IGKTpPI‘-ICCKOﬁ MMpOHUIIaCMOCTBLIO

&

F:k|‘f1|'|:?1 1 _|"_;"1|'1‘1"J

&1 4mes, 17

Onektpuueckoe nojue. Ero aeiicTBue Ha 3JIeKTpUUECKHE 3apsi/Ibl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

N F

qnpoGHmﬁ




TIPOOHBIH

[Tone Touyeunoro 3apsna:




OIHOPOJHOC ITOJIC:

E = const.




const.

KapTtune! 1uHUN HanpssKEHHOCTH ATUX TOJICH

3.1.5

IToTeHuanbHOCTh QJICKTPOCTATHYCCKOI'O IIOJIA.

Pa3zHOoCTh NOTEHIMAJIOB U HAIPSIKEHUE:
A1z = q(p1 — ¢2) = —qAd = qU.

q(¢




HOTCHHI/IaJIBHa}I 3HepFI/I$I 3ap;ma B BHCKTPOCTaTI/I‘IeCKOM I10JIC:
W =q¢




HOTCHHI/IaII SJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs3b HaHpH)I(éHHOCTI/I IoJIA U Pa3sHOCTU IMOTCHLIUAJIOB IJIdI OAHOPOAHOIO

anekTpocraruueckoro mois: U = Ed

[TpuHIUIT Cynepro3uIuK JIEKTPUYECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+







[IpoBOIHUKY B AIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

Et=0




0
, BHYTPHY U Ha MOBEPXHOCTH MIPOBOJHHUKA ( = cOnst

318 JusnexTpuku B AIEKTPOCTATUUECKOM ToJie. JysnexTpuueckas
MIPOHUIIAEMOCTh BEIIECTBA €
Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA:
q
C=—=
U
C
3.1.9 U
q

DIEKTPOEMKOCTb IIIOCKOTO KOH/ICHCATOpA:




&&

eC




3.1.10

Hapannenbﬁoe COCIMHCHNEC KOHACHCATOPOB:

q :q1+q2+...,U1 = UZ :""Cr[apajljl_Cl-l-CZ-l-'"

_Q




apamn




IlocaemoBaTreabHOE COCAUHCHHE KOHACHCATOPOB:




T10CJI







3.1.11

DHeprus 3apsHKEeHHOTO KOHJ/IGHCATopa:

_qU_CUZ_q2

c 2

2

2C




qU

cU




2C

32

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cua Toka:

Ag

Ar Ar—{)
ITocrositaHEbI TOK: I = const

Jns mocrosiHHOrO ToKa q = It

322

YcaoBus CYIICCTBOBAHUA DJICKTPUYICCKOTO TOKA.

Hampsokenne U u OJIC E

3.23

3akon OMa 1J1s yyacTKa Lenu:




324

3J'I€KTpI/I‘-IeCKOC COIMPOTHUBJICHHUEC. 3aBUCHMOCTD COIMPOTUBJICHHUA OOAHOPOIHOTO

MMPOBOAHUKA OT €TI0 AJIMHBI U CCUYCHU . YaenpHOE COIIPOTUBJICHHUEC BCIICCTBA.

l




3.25

Ucrounnku Toka. 3]C ucTouHmKa ToKa:

ACTOpOHHl/lXCl/I]I

E =
q

A

CTOPOHHUXCHUIT




BHYTpeHHee COIMPOTUBJICHUEC UCTOYHHKA TOKaA

3.2.6

3akon OMa ans nojHOM (3aMkHyTOM) anekrtpuueckod nenu: E = IR + Ir,

OTKYyZa
= E
" Rr
1
Rr




3.2.7

HapaJIJIGJII)HOG COCIMHCHUEC ITPOBOJHUKOB!

I=11+12+...,01=02=...,
1 1 1

Rnapa}m Rl RZ

mapaut

=—+—+..







HOCJ‘IGJ:[OBaTeJ'IBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=U1+02+..,11=12=..,
RHOCJI = R1 + R2+. "

nocin




Pabora snexrpuueckoro toka: A = [Ut.
3axoH /xoyns — Jlenna:
Q =I*Rt

3.2.8

Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t







3.2.9

MOUIHOCTB 3JIEKTPUYECKOTO TOKA!

TenuioBast MOILIHOCTD, BbJIEIsIEMAasi HA PE3UCTOPE:

p=rr= -
R

MoIIHOCTh UICTOYHHKA TOKA:

3.2.10

CB00OOIHbIE HOCUTENH AJIEKTPUUYECKHUX 3apsA70B B MPOBOJHHKAX. MeXaHU3MbI
MIPOBOAMMOCTH TBEPABIX METAJJIOB, PACTBOPOB U PACILJIABOB 3JIEKTPOJIMTOB,

ra3os. HOJ'IyrIpOBOI[HI/IKI/I. HOJ'IyrIpOBOL[HI/IKOBLII\/II AUoa

33

MAT'HUTHOE IT1OJIE

3.3.1

MexaHuueckoe B3aUMOJCHCTBHE MarHuTOB. MarHutHoe mosie. Bektop

MarHuTHOM MHAYKIMH. [[prHINN cynepno3uiuyn MarHUTHBIX TOJICH:

- - -

B = B1 +Bz+




JInaun HHAYKOUW MAarouTHOTO ITOJIA. KapTI/IHa JIMHUH HHAYKOUHU MAarHuTHOTO

I10JIA ITOJIOCOBOI'O 1 HO,I[KOBOO6p33HOFO IIOCTOSAHHBIX MarHuTOB




332

OnbiT Opcrena. MarHuTHoe T1oJI€ MPOBOJHMKA € TOKOM. KapTuHa nuHui
WHIYKIIUA MarHUTHOTO MOJS AJIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O

KOJIBIIEBOI'O IIPOBOAHHMKA, KATYHIKH C TOKOM

333

Cuna Amnepa, e€ HallpaBJIEHHUE U BEJIMYUHA!

F, = IBlsina

IBlsinao.
, TJIE 0. — YTOJI MEX/1y HalpaBJeHHEM ITPOBOJHUKA  BEKTOPOM

>

B

334

Cuna JlopeHua, €€ HallpaBJIeHNE U BEJIMYUHA!

Frop =1 q | vBsina




Jlop

| gl vBsina
I€ 0. — YroJl MEXKIy BEKTOpaMH

4

. I[BI/I)KCHI/IC 3ap;1>1<eHH0171 JaCTHULbI B OTHOPOJAHOM MAaroHuTHOM II0JIC




34

OJIEKTPOMATHUTHA A MH/YKIMA

34.1

342

343

IToTOK BEKTOpa MarHUTHOW MHIYKLIMHU:
® = B,S = BScosa

BScosa

B

7
R
G

SABnenue anmekTpoMarauTHON MHAYKIHH. DJIC HHIYKITUN

3aKoH JIeKTpOMarHuTHON uHayKimu dapanes:

AD

E == =@

Af—0




344

O/1C nHAYKIMK B IPSAMOM ITPOBOJHMKE JJIMHOM |, ABMKYIIEMCS CO CKOPOCTBIO

v

(;J_Z)




)

B OJTHOPOJIHOM MAarHMTHOM IoJje B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — YToJI MeX1y BEeKTOpoM B 1 HOpMmalibio

K IIJIOCKOCTH, B KOTOPOH JIEXKAT BEKTOPBI




lnv

l
u
v
; €CIIH
l
l




TO

4

| E; 1= Blv




Bly

345 [IpaBuno Jlenua
WNHIyKTUBHOCTB:
L ()
Y
L
1
3.4.6
D
, imn O = LL

Camounnaykuus. 9/1C caMonHayKIuu:

A
Eg=—L—L —-Lr,
Atp




3.5

3.4.7

BHCpFI/Iﬂ MAardirMTHOT'O ITOJIA KaTyHIKH C TOKOM:

LI?
W=

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1




KonebarenpHbli KOHTYP. CBO6OI[HBIG QJICKTPOMAarduTHBIC KoJIeOaHHs B

nacaJIbHOM KOH€6aT€JII)HOM KOHTypeI
(7) =y S0 OF +@p )

g
L’M =q, = O €08 [ 2 + Q) =1, cos(cf +y )
®opmyna TomcoHa:

T =2nVvLC

2

LC

, OTKyZa




2

LC




CBs13b AMIUIMTYbl 3apsJia KOHACHCATOopa C aMHHHTYI[Oﬁ CWJIbl TOKa IIpH
CBO60,ZIHI)IX QJICKTPOMArHMTHBIX KOJICOAaHHAX B naCaJIbHOM KoJ1e0aTeIbHOM
KOHTYpC:
gﬂu:r. =

LY

3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM KOJieOaTeIbHOM KOHTYpE:

3.5.2
353 BBIHY)KILCHHLIC QJICKTPOMArHUTHBIC konebanus. Pe3oHanc
HepeMeHHBIfI TOK. HpOPBBOI[CTBO, nepejadya u HOTpe6HCHI/IC 3HeKTpI/I‘IeCKOI>'I
SHEPTUU
24 cuUt Lr* cut_ LI
+ = e = T — const.
2 2 2 2
CBolicTBa SJICKTPOMArHuTHBIX BOJIH. Bzanmnuas OpHUCHTallMd BCKTOPOB B
AJIEKTPOMATHUTHOM BOJIHE B BaKyyMe:
355 .

E1lBlc




IIxama SJICKTPOMArduTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArouTHLBIX BOJIH B

3.5.6

TEXHUKE U OBITY

OIITUKA

[IpsiMonuHeitHOE paclpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. ToueuHslit
ol ncToyHuK. JIyu cBera
3.6.2 3aKOHBI OTpPaKEHUSI CBETA.




3.6.3

3.6.4

ol B

S S

[TocTpoerne n300pa’keHMIA B TUIOCKOM 3epKajie

3aKOHBI IPEJTOMIICHHS CBETA.

IIpenomnenue ceera:
nysina = n,sinf.




sinp.

AOCOFOTHBIN MOKa3aTes b MPETOMIICHHS:

C
Nagec = ;

abc

OTHOCHTENLHBINA OKA3aTeNhb IpCIOMIICHUA




OTH




Xox 1y4ei B Ipu3Me.




1’1 = 1’2 . H].}"]. = .ﬁ':?.-l

CoOTHOIIIGCHUE YaCTOT M  COOTHOIICHHE JJINH

BOJH TIpH IIEpexoje

MOHOXPOMATH4YECCKOI'0 CBETA YEPE3 I'paHUIy pasacia IBYX OIITHUYCCKUX CPEO:

3.6.5

ny,<n, n,

n,

anp

IlosmHOE BHYTpEHHEE OTpaKEHUE.

Hpe,[[eHLHBIﬁ YIroJI IOJIHOTO BHYTPEHHETO OTPAKCHUA:

. 1 n;
Sina,, = =—
Noru nq

Sino.

p







3.6.6

C06Hpafoume H paCCCUBAIOIUC JIMH3bI. Tonkas nuH3a. CDOKYCHOC PaCCTOAHUC

M ONTHYCCKAs CHJIa TOHKOM JIMH3BI:

D_1
" F




3.6.7

®opmyna TOHKOU JIUH3BIL:

Q|
A=
T -




VYBennuenue, JaBaeMoe JIMH30M:

=

h
H

1f1
d




d T~

AN

F\ h

f

k4
B ciyuae paccenBaronieit JIMH3BIL:

3.6.8




1
D0O=F =—0,
D







Xon nyda, MPOMICAIIEro JIMH3Y TOJ MPOW3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoil ocu. IloctpoeHue wu3z00pakeHW! TOYKM U OTpe3Ka MNpSIMOil B

coOuparoIMX ¥ pacCeUBAIOIINX JIMH3aX U UX CUCTEMAX

3.6.9 doroarnmapaT Kak ONTAYECKUM npudop. ['71a3 kak onTU4ecKas cucreMa
Nurtepdepentius cera. KorepeHTHbIE HCTOYHUKH. YCIOBUS HAOIIOIECHUS
MaKCUMyMOB M MHHHMMYMOB B HWHTEpP(EpEHIIMOHHONH KapTHHE OT MABYX
cUH(pA3HBIX KOTEePEHTHBIX HCTOYHUKOB:
3.6 2 A 2
-0 MAKCIIMYMEI — A=2m =, M= 0,x1. 2.3 .,
e
A
MITHIIMYMBI — .-J.:{2m+1_];, m=0,£1,+2 +3 __
-
Hudpaxmus ceeta. Judpakunonnas pemérka. YcnoBue HaOMIOISHHS TIaBHBIX
MaKCHMyMOB TIPH HOPMAaJbHOM TQJICHHH MOHOXPOMATHYECKOTO CBETa C
36.11 JUTMHOM BOJIHBI A Ha PEemIETKY ¢ neproom d:

dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
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4.1

3.6.12

4.1.1

[ucnepcus ceera

KBAHTOBAS ©®U3UKA

KOPITYCKYJISIPHO-BOJIHOBOU 1Y AJIN3M

['unoresza M. [Tnanka o kBantax. ®@opmyna [Inanka: E = hv

®otonbl. JHeprus HoToHa:

he

E=h _he_
=hv=—=pc




pc

HUmnynsc ¢poToHa:
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413 ®otoadppext. Onbitel A.I'. Ctonerosa. 3akoHsl GoTorddexTta
VYpaBHenue DitHmTeitHa 17151 poTtodddekra:
4.14 E¢0T0Ha = ABbIX0JA + Eyyymax,
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4.1.5

4.2.1
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[laBiieHue ceera.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXAIOLIYI0 TOBEPXHOCTh U HA MOJIHOCTHIO

ITOTJIOIIAOIIYIO [IOBEPXHOCTh
OU3NKA ATOMA
[Imanerapnast Moaenb aToMa

[Toctynatsl bopa. W3nyyenue u nornoueHue GOTOHOB IMPHU MEpexojie aToMa ¢
OJIHOTO YPOBHSI SHEPIUU Ha IPYTou:
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4.3.1

JInHenyaTpie CIEKTPBI.

CriexTp ypoBHEH SHEPTrUU aToMa BOAOPOJIA:

—13,63B
E =222 5123, .
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OU3NKA ATOMHOI'O AIPA

Hyxnonnast monens simpa ['elizenOepra — MBanenko. 3apsia sipa. MaccoBoe

qucCIo saapa. H30T0mBI

4.3.2

PannoakTUBHOCTD.

Aunbda-pacnan;
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A A4 4
X—>5Y+5He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;
A A 0 ~
XY+ je+v,

[To3uTpoHHBI B-pacna:
A A 0
sX—=0Y + jé+ v,

I'amma-uznydenue

3aKOH paJIM0aKTUBHOTO pacnajia:
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ITycth m — Macca paAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(1)
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Snepusle peakuuu. [lenenue u CUHTE3 SAEp




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxoBues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»

» Guzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Hapyrun B.M.; non
penaknueti [TapdentreBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo

«ITpocsenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YHUTEJIA

» ®usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdpentreBoit H.A. AxkuinonepHoe o6iiectBo «M31aTenscTBoO
«ITpocsenieHue»

» ®usuka. 11 knacc. Mskumes I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueii [TapdentreBoit H.A. AknimonepHoe obmectBo «M31aTeascTBo
«IIpocaemienue»

IMNUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. bubmmoteka IIOK
2. Poccuiickaa DnektponHas [Ilkomna

3. OOpazoBarenbHBIN MOPTaT HAa 0a3e MHTEPAKTUBHOM IaTdopmbl Yun.Py
4. Caur PELIY EI'D, CIAM I'MA, ®UTTA
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