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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpOBHE CpelHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM 0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHOl pabodeit mporpaMmbl BocnuTaHus W KoHnenun
npenojiaBanus yueObHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alUIX
Poccuiickoit ~ denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIBHOCTh U3YUYEHUS TEM U Pa3/esioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCs.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruu OOy4YeHUs, BOCHUTAaHUS M Pa3BUTUA OOYHAIOLIUXCS CpEeACTBAMU
yuebHoro npeameta «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEain30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEW KaXKIAbIM
OoOy4YaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHs 00pa3oBaHUs B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJbTaTh
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€HHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [t pa3padOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE CpeaHero oOmero oo0pa3oBaHUs Ha
yIrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00YUEeHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET OBbITh
WCITOJIb30BaHA YUUTEIAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX pabOYMX IPOTPaMM.

[Iporpamma mo ¢u3rke HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTaBISCT BO3MOKHOCTH JUJISI pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHus1 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
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBINi Kype GU3HKH — CHCTEMOOOPa3yOIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusndeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIy4YEHUs HOBBIX MAaTepUajoB C 33aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPETHETO 00I1Iero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOEHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEILIECTBE U
noJie.

Hoea cymanumapusayuu. EE peannsanys NPeaIosiaracT HMCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOLIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriyoiaEHHOTO ypOBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBa, W
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHMe cojiepKaHus MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITh MTOCTPOCHO Ha
NPUHILIMAIAX CUCTEMHO-JIEATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHCTBYyIOIIEro Qakropa yudeOHoro mpouecca. s yriayOGnéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIBHOTO YYEHMYECKOTO JKCIEpPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE OMBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOYKHBI
IBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
IPOBOJASATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom moa paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1o @usMke cHUCTeMa YYEHUYECKOTO JKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa NpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAs 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 yHIENsSETCS PEHICHUI0 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 maTepHalibHO-
TEXHUUYECKOMY OOECIIEUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMMme 1o
(bu3MKEe YYEHUUECKHX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAallMOHHOE 000pYI0BaHHE.

JlemMoHcTpaniMoHHOE  000pyZoBaHHe (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHHMMAJIbHOM JIOCTAaTOYHOCTH U  OO€cleuYrBaeT TMOCTaHOBKY
MEePEUYUCICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMK st
UCCJICNOBAHMUS  WM3y4YaeMbIX  SIBIIEHHW ©W  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlabopaTopHoe 00OpynOBaHHE MJIS YYEHUUYECKHX TPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIHEeuMBaEeTCsl B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHupoBaHHEe WHTEpPECa H CTPEMJICHHS OOYYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJbI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BAHUEM (DU3UUECKUX
3HAHUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npoecCUOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Lelield 00ecrneunBaeTCsl PeleHUEM CIEAYIOIUX 3aad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUs:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKUX SBJICHUM B TMPUPOAEC U ISl TMPUHATHUS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHue
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa;

NOHUMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKUX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHpeTauuu HUHPOpMAIUH,
ONpeIeNICHHS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOECKTHO-HCCIEN0BATEIBCKOM,
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 ¢pusuku (yriayOnEHHbBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHTENb JIeJaeT BbIOOD
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

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

DKCIEPUMEHT M TEOpUs B Ipollecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco6b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3Mepenuit  (usmyeckux  BenuuuH  (aOconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. DU3ndecKas
TEOPHUSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpa, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

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

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

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOI'O JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast mu oOpaTHast 3a7ja4u MEXaHUKHU.

Paguyc-BekTop MaTrepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeIaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOYKH, UX MPOEKIMM Ha OCH CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTEPUATbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE MajeHue. YCKOpEeHHE CBOOOAHOTO mMajaeHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKu.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME MAaTepUAIIBHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEWHas ckopocTh. [lepmom m vactora oOpamieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSIOB, LICTIHbIE, IIecTepéHYaTsle U peMEHHBIE TMepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUIN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKECHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OpOIIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cCKopoCTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHHME IyTeW, TPAEGKTOPUN, CKOPOCTEW ABMIKEHUS OJHOTO U TOrO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi Mpu MpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

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

N3yuenne nBUXKEHUS TeJla, OpPOIIEHHOrO0 Tropu30oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHAIBHONM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHUS Tella IO OKPYXKHOCTHM C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHUs: KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HbroroHa. MHepumansHbie cucteMsl oTcué€ra. [IpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETHI W OT reorpaguueckod MUpoThl. JIBHXKEeHUE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBast kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUs Tell B MHEPUUATbHBIX U HEMHEPLHMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS IOKOS, KAUEHHS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS Opycka Io
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodduimenta TpeHUs Mo BEIUYHHE YIIIOBOro KoddduiimeHnra
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHME MPOLECCHL: KPOHIITEMH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIUTENHOB U paCUYET CUJI YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. LleHTp macc
CUCTEMBbI MAaTEpUAIIbHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuiapl Ha MajJoM M Ha KOHEYHOM mepemelnleHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[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€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHrne bepHyu U1 WACANBHOM JKUIKOCTH KaK CIEIACTBHE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM W MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepeHne nMiyiibea Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpPEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHUS TPH JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTUL] BellecTBa. Monenn CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIABIX TeNl U OOBSICHEHHE CBOMCTB BEUIECTBA HAa OCHOBE ATHX



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

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

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOU SHEpruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEJIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaXeHUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpalus 4acTHUll, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

Tennonepegaya  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMHUYECKONM  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r KkoiuMuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM TIpoliecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsis »Heprus. KommdecTBo
TEIJIOTBI W paboTa Kak Mepbl HU3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI IMPOXOIUT
eIMHCTBEHHAs afanadbara. AGCONIOTHAs TeMIeparypa.

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

[TpuHuMIe! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckrue yCTpPOMCTBA M TEXHOJIOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3ALUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJIb30BaHMEM TEIUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuyecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcamus. lcmapeHue W KureHuWe. Y eibHAs
TEIJIOTa Mapoo0pa30BaHU.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0OaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TIEHKAMH.

CmaunBaHue.



Kanunnsipasie siBneHuUs.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

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

Pa3znen 4. JiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAJIEKTPUKA W IMOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moiyid.  [IpoOueiii  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH NMOTEHIMATIOB U
HanpsbkeHue. [loteHnumanpHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMan 3neKTpOCTaTUYECKOro NoJiA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsKEHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH O3TUX MOJEH U
HKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKM B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



Konpaencarop. DIeKTpoOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh TIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE MO0JIEC 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOpa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

OueHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B YHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTeKkaHusi TOKa B LEMHU, COACPHKAILIECH KOHICHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 231eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUSL IMOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COINPOTHUBJICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUN.

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,
IUIOLIAAH TIOTIEPEYHOr0 CEUECHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIIOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSOKEHUS MJIS  JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3sMepeHus amnepMerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

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

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

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

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

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHUYecKHe YCTPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAST MUKPOCKOIIHSL.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPAKMUKyM.

HaGmronenue anexTpoiusa.

N3mepeHne 3apsaa OTHOBAICHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYeCKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEHN
(bu3MYecCKuX BEIUYMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCSL C YUETOM COJIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumotesa, (u3MveckKass BEIUUYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, W3MEpPEHUE,
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 TOXKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKarolleil cpensbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA Ul  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOEHHE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIy4eHHEe HAaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KUJIKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhI, 6apOMETpP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTOJIh30BAaHNUE 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET M JAPYyTUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIMOHEP, TEXHOJIOTUH
MOJIyYEHUSI COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TajbBaHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUY MarHUTHON MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. J[BH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJie. Pabota cumsl Jlopenia.

MaruautHoe nosne B Beuectse. DeppoOMarHeTUKH, Napa- U TUAMarHeTUKH.



TexHru4eckue yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IMPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

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

B3anmoseiicTBruE 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUs MMyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO TMOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE U3MEPEHHUs CUIIBI AMIIEpA.

Tema 5. dnexkmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOWM uWHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHUKE, JABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1I€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOUHIYKIIHH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4Yb, COJIECHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM MOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITWU.

Uccnenosanne 3aBucumoctd OJC UHAYKUUM OT CKOPOCTU W3MEHEHUS
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 sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Kojedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCcKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN M3 UX DHEPreTUYECKOro U
KMHEMaTUY€CKOTO OMTUCAHMUS.

Amruutyna u ¢asza koinebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos; CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJI€OaHUS.

TexHruYecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJeOaHUIl rpy3a Ha HUTU OT
aMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Mepruoaa CBOOO HBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanne koyiebaHMM Tpy3a Ha MACCUBHOM TPYKUHE C IIEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHHM HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

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

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYXAOMNX KOJIEOaHUM.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATOpa ¢ aMIUIMTY/I0N CHIIbI TOKA B KOJIE0ATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpPsDKEHHsS TMpU PA3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiidi  TpancopmaTop. Ilpom3BoacTBo, mepepaadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHHYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOIIUX IEKTPOMArHUTHBIX KOJICOAHUIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY eTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOp, KATYLIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

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

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKims.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHHK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanne CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)keHue,
pesIoMJICHUE, TOJSIpU3aIs, TudpaKius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.



N3yueHnne napaMeTpoB 3ByKOBOW BOJIHBL.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHue n3oOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBETa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

ColOuparome U pacceuBaromiue JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (DPOKYCHOTO
pPaccTOsIHUSL TOHKOM cepruyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon sy4a, MPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HAOIIOCHUS
INIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuzauus ceera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKITUOHHAS PEMIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paXKEHU B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
IpUMeEPE KUIKHUX JIUH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TOJSIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTephepeHIINN JIa3ePHOTO U3JIYyYCHUS HA IBYX IIEISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3Iy4YEHUs CBETOJIMOAA MPHU MOMOLIM JU(PaKLIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTHM  KJIacCMYecKoM  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHLCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneTtoBa. 3akoHbl hoTodPdekra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUuu JABWXKYyIIelcsa dactulbl. KopmycKymnspHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @uzuxka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornonierre (pOTOHOB MPHU MEPEX0Jie aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ACUCTBUE CUETUMKA MOHUZUPYIOIIUX YaCTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxnonnass mozens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

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

3akOH pPaJANOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TONBI B IMPUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Maccl spa.

Anepurie peakuuu. [enenue u cuntes siaep. Anepusie peaktopsl. [Ipodiemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonpl perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoOHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHCcTBO PU3nyecKkoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas: ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. JieMeHTHI ACTPOHOMHUM U ACTPOQU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

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

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

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmMa «CeKTpaabHbIA K1acc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsnii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue ConHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macumrabnas ctpyktypa Beenennoil. MetaranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX TPUIOKECHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIlIapus U SIPKUEC
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHusi (GU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTENIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUHN (PU3MYCCKUX BEIINYHH.
OueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHWNA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazfeinax «YUYECHHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

O06o0maromiee NOBTOPEHUE.



O0o061enHre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonexynsipHasi pu3MKa U TEPMOAMHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CHEHHATBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku U acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOUW KapTUHE MHUpPA, 3HAYECHHUE ONMCATEIIbHOU,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (QyHKIUI
bu3nueckoil Teopuu, posib (U3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

N3yyenue kypca ¢usuku yrayonaéHHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKUMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku NOMOOHS TPEYrOJIHLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH IIpU NPOU3BOACTBE
JIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJHUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarnuTHble m0OJIOCA 3€MIIM, 3aJIe)KHM MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTPOJBUTATENH IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PAauOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



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



[INIAHUPYEMBIE PE3VYJIbTATBEI OCBOEHU A ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuu;

e YMEHHE B3aUMOJECUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYAg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3UUECKON 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 CamMoOOpa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie 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 pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IIpoLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M IPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
bu3NYEeCKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU M METOJaMHU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIbCKOM W MPOEKTHOU
NEATeTLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3amad  (pU3nIeCcKOoro
coAep>KaHusl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOIO 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U IPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M AKTyaJW3UPOBAThH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIHICHUS 3aJadd pPe3yJibTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATHh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH PUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBAThH MPHOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCHUTh 3HAaHHSA TI0 (U3NKE B MPAKTUYECKYIO OO0JaCTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nunopmanueii:

BJIAJETh HAaBbIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HWCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMI0 M MHTEPIPETalri0 MHPOPMALUMU PAa3TUYHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3alMOHHBIX 3a/ady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHusi, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PA3NIMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs WHGOpPMalUUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (HOPMY MPEICTABICHUS U BU3YyAIU3AIIH.

KoMMyHMKATHBHBIE YHMBEpPCAJbHbIE Yy4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOM
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/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OpPraHU30BBIBATH M
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
JEHCTBUM, pacpeeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIAOTO YYaCTHHKA KOMAaHJbI B
o0 pe3yabTaT no pa3padOTaAHHBIM KPUTEPUSIM;

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

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

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

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

JlaBaTh OLICHKY HOBBIM CUTYaIIHIM;

paclMpATh paMKHM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHTYal[MsIM, BHOCUTh KOPPEKTHUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pedeKkcuu il OICHKA CUTyalluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MIPUHMMATh MOTHBBI M ApPryMEHTBI JPYTUX NpPU AHAIN3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOUUOHAIIbHBIN MHTEIUIEKT, peanoaraonmi
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIEIO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHNUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HW3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOUAIOIIECH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOS U3
CBOHX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIMOHAILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATH €ro TPH OCYIICCTBICHUH OOIICHHSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAMBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI



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

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (HU3MYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3mdeckux Tel U
IpPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJIO, MAaTepHAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHWE,
cBOOO/IHOE mMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTAILIMYECKOTO) Tela, UICadbHbII ra3, TOUCUHBIA 3apsj,
OTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

pazinyath yCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes 1Jis CKOPOCTH M TEepeMeEIIeHUs,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOMN
SHEPIr'uH, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3zoBanuii ['anues, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJIbca U
MEXAHUYECKON SHEPrUuH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HDHEPrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpalWEed MOJIEKYJI W €ro TeMIEepaTypou, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpAHEHUs SHEPIMHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
UeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SBICHMS, UCIOIb3YS BEINYUHBI:
IIEpEMEIIEHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YIPYTrOCTH, CHJIAa TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa uAealbHOro Trasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLIMAI 3JIEKTPOCTATUYECKOTO I0JI,
Pa3HOCTh  MOTEHLMANOB, JJEKTPOABIKYLas CWja, CWIa  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C IMOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAIIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIIMATBLHOCTh TOBEPXHOCTH
3apsYKEHHOTO TPOBOTHUKA;

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



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

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTESBI;

coOJI01aTh MpaBuiIa 0€30MacHOro Tpy/a MpH MPOBEICHUU UCCIEI0OBaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIBCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JaHHOM M HESIBHO 3a/JaHHOU
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB
penieHus 3a1ad, MPOBOANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IOIYYEHHBIX PE3YJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAaKKe WHTErpalud 3HAaHUHM U3 IPYTruX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLICHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NEeSATEebHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIIOIB30BAHUH, @ TAKKE PasyMHOM HCIIOJIb30BAHUH JTOCTHXKECHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHSTHh pa3jlyHble crocoObl paboThl ¢ uHbopManuen (PU3NIECKOro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOW AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

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

NOHUMATh pPOJb (U3UKK B  HKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YENOBE€KAa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CHCTEMATU3UPYIOILEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uKky, poib (puznyeckol Teopurn B (GOPMHUPOBAHUU MPEACTABICHUN O
bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTaBICHUI O IPUPOJE;
pa3iauuaTh YCJIOBUS NIPUMEHHMOCTH Mojeiell (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOIeOaHus, MATEMAaTUYECKUI MasTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJieil aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH DJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, 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 MIPOLIECCHI U SABJICHUSI, HCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHHINTEHHA  UIs
dororddexra, mepBeld U BTOpoWM mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiAOBOTO M MACCOBOTO YHCEN W DHEPTUU B SJEPHBIX PEAKIMAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCMOJB3YySl BEIUYUHBI:
HaMpsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTATUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHATHOTO TMOJSl, MarHUTHBIM TMOTOK, cuja AmIiepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUIA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONPENEATh HAMPAaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€E IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATaOIIMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBsSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJIaKTHUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIIECIOBAHNE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH  3aBUCHMOCTU



¢uznueckux BeIMYMH B BHAE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, 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 TUIIOTE3BI: MJIAHUPOBATh
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 Tpy/ia Ipy MPOBEACHUH HCCIe0BAHUN
B paMKax ydueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(u3MUEeCKOl MOJEIbI0: HAa OCHOBAaHWM aHAJM3a YCJIOBUS BBIOMPATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpPUM
IpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUsS  3ajad,
IPOBOJUTH PACU€Thl HA OCHOBAHWU MMEIOIINUXCS JAHHBIX, 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
LIEMOYKY PaCCyKJICHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3WYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUU



HAyKM W TEXHOJIOTMH JJisi JajbHEHIIero pa3BUTUS YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyYHbIe CIOCOOBI paboThl ¢ MHQOpMAIHe (PU3UIECKOTO
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUH;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO03HaBaTeJIbHbBIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJIHEHUSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH ACATEILHOCTD
B HECTaHJIAPTHBIX CHUTYyalMsIX, aJ€KBATHO OIICHMBATH BKJIAJl KaXIOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATHE MOTUBALMIO K Oyayiield npodhecCUuOHATBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



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 IIPUPO/IBI
1.1 HayuHblii MeTOI TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A Prpoa https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMATIE 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
24 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 hitps:/m.cdsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
bubmuorexa [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps/m.cdsoo.ru/f16b68d7
3.3 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 MEKTPHIECKoe moze 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 hitps-//m.cdsoo.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 IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
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 U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAMIICCKAC KONICOAIS 0 https://m.eds00.ru/39859ef1
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KONEOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.edsoo.ru/39859¢f1
2.4 Onrruka 25 1 bubmorera [JOK
https://m.eds00.ru/39859¢f1
Hroro no pazgeny 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 KopryckyIsspHO-BOJTHOBOM Ayaan3M 15 bubmorexa HOK
' PHYCRYIp Y https://m.eds00.ru/39859f1
bu6mmoreka [IOK
4.2 () 5
1SHKa aroma https://m.eds00.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859f1
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
Pazgen 6. PU3HUECKHIN MIPAKTUKYM
. bubnuorexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
) NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3ydeHnu Kypca gusuku 10 — 11 kimaccon
Uroro no pazgeny 15
bubmuoreka [JOK
P 1
CICPBHOC Bpertt 0 https:/m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| dusmka — pyHAaMeHTaTbHAs HayKa O | Bu6mumoteka [JOK
pUpoLE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MpoOLIECcCe
P P P bubnuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (PU3UKe
4 CniocoObl u3mMepeHus HU3nIecKux | bubmmoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU | bubmuoreka [IOK
COBPEMEHHOM HAYYHOW KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B MIPAKTUUECKON JIEATEILHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHU4eCKOro aBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1auu MEXaHUKH
8 Paaguyc-BekTop MarepuaibHOM TOUKH, 1 bubnmnorexa [JOK




€T0 IMPOCKIMKU HAa OCHU KOOpJAMWHAT.

Tpaekropust. [lepemenienune. CKOpocTb.

Hx npoexknuu Ha OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

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

bub6nmoreka [IOK

? PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBI>KECHUS

10 CrioxxeHue nepeMeIeHnii 1 CKOpocTei. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

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

12 MPSAMOJIMHEMHOTO JBHXKEHUS C bubnnorexa [IOK

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

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

14 JIBukeHue Tena, OpOIIeHHOTO O] bubnuoreka [{OK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpusonnueliHoe nBuxkeHue. J[BrmxeHue
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocTs. [Iepuon u yacrora. bubnmorexa LOK

https://m.edsoo.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHUe
16 KonTtponbHas pabora o Teme bubnworera LHOK

https://m.edsoo.ru/1242{32¢




"Kunemaruka"

IIepsblit 3ak0H HproTOHA.
WuepuuanpHbple CUCTEMBI OTCUYETA.

bubnunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9%¢4a64
HewnHepuunanbHble cCCTEMBI OTCUETA
18 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKk0H bubnmnoreka HOK
Hrrotona https://m.edsoo.ru/57dbas505
[Ipunuun cynepro3unuu cuil. Pemenue Bu6morexa LIOK
20 3a/1a4 Ha IPUMEHEHNE 3aKOHOB
https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHON 1 buGnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
” Cuita TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kemnnepa
bu6nunorexa LIOK
24 Cuna ynpyrocru. 3axor I'yka. Bec Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BubI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPE/IbI https://m.edso00.ru/2cb29676
26 HaBnenue. I 'napocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [TocTynarensHOE U BpalaTeibHOe bubmuoreka [JOK
JIBHJKEHUE TBEPOTO TEa https://m.edsoo.ru/2b95d57e
)3 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1inedo cubl https://m.edso00.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
29 TBepAOMYy Teiny. LleHTp Tsokectu Tena. Bu6mumotexa [JOK
VYcnoBust paBHOBECHS TBEPIOTO Teda. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubnunoreka LIOK
30 Pemerre saxa< https://m.edsoo.ru/dc1caacO
31 KonTtponpHast pabora o Teme Bbu6moreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepuanbHOM TOUKH,
0 CHCTEMBbI MaTEpPUAIbHBIX TOUEK. LIeHTp bubnnorexa [JOK
Macc CUCTEMBbI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA MacC
NMiynbC crilbl 1 I3BMEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXPaHEHUsSI UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHKEHUE
MoMeHT uMItysbca MaTe€pUaIbHON
34 touku. [IpencraBnenue o coxpaHeHUn bubmuoreka [IOK
MOMEHTAa UMITyJIbCa B IIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemerue 3anau https://m.edsoo.ru/f7706d63
36 Pabota cuibl Ha MaJIOM M Ha KOHEUHOM bubnuoreka [{OK

nepemenienn. [ padpuueckoe

https://m.edso0o0.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06

37 W3MEHEHNN KMHETHYECKOH YHEPTUH bubmorexa LOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaITbHOU TOYKH
IToreHinanpHble U HEITOTEHIIUAILHBIE
38 cuisbl. IloTeHnmansuasg sueprusa. Bropas buGnuorexa [IOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocThb. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 A3MEHEHNEM MEXAHNYECKON DHEPTUU buGnuorexa [IOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON dHEPTrUun
Yupyrue u e € CTOJIKHOBEHUS.
40 vy E]ZI:CHH@ BcayH If }J,IFJII/I IUTSL NeaIbHON bubnnorexa [IOK
P PHY https://m.cdsoo.ru/f30f43b6
SKUIKOCTH
41 KonrtpomnsHas pabota no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI 0 IPUPOJIE
P PP bubmmoreka IIOK
42 TermnoThl. OcHoBHEIE nToI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABMKEHNE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TeJ. XapaKkTep IBWKCHUSA U bubmorexa HOK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBHUSA YaCTHUI] BELIECTBA
Macca u pa3Mepsl MOJIEKYT (aTOMOB).
P P ya ( ) bubmuorexa [JOK
44 KoymuecTBo BemecTBa. IlocTossHaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. bubnmnorexa [JOK




IlIkana Lenbcust

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

46 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK
47 WneanpHblii ra3. ['a30BbIe 3aKOHBI hitps-//m.cdsoo.ru/1deb2367
43 VYpaBuenue Menaeneena-Knaneiipona. bubmuoreka [JOK
Penrtenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcomoTHas Temreparypa. 3akoH bubmmoreka [JOK
JlanpTOHA https://m.edsoo.ru/14e02d 1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuaeckoe nmpencraBiaeHue Bu6morexa [IOK
51 M30IIPOIIECCOB: U30TEPMa, U30X0pa,
https://m.edsoo.ru/1344327b
n3zobapa
52 OcnoBHoe ypaBHeHue MKT bubmorexa LIOK
https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemenme sana- https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHel KHHEeTHYECKON SHepruen https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TEIMJIOBOTO JIBHKECHUS
€€ yacTull
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamudeckas cucTeMa. 3a/laHne but6mmorekxa [IOK




BHeIHUX ycnoBuit aiist TJ[ cuctemsl.
Bnemnue v BHyTpeHHUE TapaMETPHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJINYMH, OIIMCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

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

Hy.]'ICBOG Ha4yajl0 TCpMOJAUHAMUKU.

bub6nmoreka [IOK
58 Camonpoun3BoJibHas pesaKca T
MOTIPOHSBOTILHAA Pt st TA https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edsoo.ru/29355001
MIPUMEHUMOCTHU STOH MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPAKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OHOQTOMHOT'O HJICAJIBHOTO Ta3a. bubnuorexa [{OK
KBazucrarnueckne u HecTaTU4ECKUE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoanHaMuKe. Beraucienue padoTs bu6nunorexa LIOK
1o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnnonepeaaya Kak cnoco0 U3MEHEHUs
63 BHyTpeHHel sHepruun T/l cuctemsl 6e3 bubmmorexa [TOK
yip P https://m.edsoo.ru/3d734561
COBepIUIEHHS pabOThI
64 KoHnBek1ysi, TennonpoBoaHOCTb, bubmuoreka [JOK
HU3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTsl. TenmnoéMKOCTb but6mmoreka [IOK

Tena. Y 1eapHas U MOJISIpHAs

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




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTLJIMBA

66 Pacuér xonu4yecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TemioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTrUU bubamorexa LOK
https://m.edsoo.ru/b047alcd
T/l cuctemsl
BTopoii 3ak0OH TepMOIMHAMHKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIOBBIX bubnunoreka LIOK
marmuH. KITJ https://m.edsoo.ru/2e945513
71 Maxkcumansuoe 3Hauerue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne 3anay https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKUE aCTIEKThI
7 HCIIOJIL30BAaHUS TEIJIOBBIX JBUTaTEIICH. bu6nmorexa LIOK
TertoBoe 3arpsi3HEHUE OKPYKarOIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
4 Pemerve 3a1as https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 no teme "Tepmonunamuka. TernoBbie

MAaInuHb!"

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




KonTponbhas pabota no teme

bub6nmoreka [IOK

76
"Tepmonunamuka. TeniaoBbie MalTUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUSL.
77 I/Iclr)[a egne U KUIIeHue. Y IeabHas buGnuorexa [IOK
p ' https://m.edso0o.ru/6f8e6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTE ILJIOTHOCTH
U JABJIEHUS HACBIILIEHHOIO 1apa OT
p bubnunoreka LIOK
78 TEMIEPATYpPhl, UX HE3ABUCUMOCTH OT
. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
ABJICHUS B )KUIKOCTHA
79 Brnaxxnocts Bo3ayxa. AGCOIIOTHASA U Bbu6motreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubnunoreka LIOK
80 Pemenue 3amau
A hitps://m.edso0o.ru/18¢95ff3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ) P https://m.edso0o.ru/20a88a03
KpUCTAJJIOB
[InaBnenue u KpucTaUIM3aIUA.
bu6nunorexa LIOK
82 YV nenbHas TEMI0Ta IIJIaBICHHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
ehopMan TBEPIOTO TENIA.
Aedop P bubmuorexa [JOK
83 Pactsxenne u cxatue. Casur. Moayib
. https://m.edsoo.ru/dalaabl10
FOwnra. IIpenen ynpyrux nedopmanuit
TennoBoe paclIMpeHue KUIKOCTEN U
N bubmuorexa [JOK
84 TBEPBIX T€JA. AHTAPMOHU3M TEILJIOBBIX

KoJIeOaHMI qacTull BEIICCTBA

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




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

bu6nmoreka [IOK

86 0% €HUE Te 0

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

87 P

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

28 Kanunnspueie sBnenus. JlaBiaenue moj bubmuorexa [JOK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o011eHre U cucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o TemMe "ArperarHble COCTOSIHUS
" https://m.edso00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota no Teme
90 "ArperaTHble COCTOSTHUS BEIIECTBA bubmorexa [IOK
P | - ' https://m.edsoo.ru/7dc2a739
®dazoBbIE NEPEXOBI
DneKkTpu3anus Tei U €€ MpOosiBJICHUS.

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

92 3aK0H COXpaHEHUs AIEKTPUIECKOTO bubmorexa HOK

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

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

bubnunorexa LIOK

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

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




Onektpuueckoe noiie. Ero neiicteue Ha

bub6nmoreka [IOK

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

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

97 3JIEKTPOCTATHYECKOTO MoJjsi. Pa3HOCTH bubmmorexa LIOK

P ' https://m.edsoo.ru/80021447
MOTEHIMAJIOB U HAIIPS)KEHUE
[ToTenuunanpHas sHEpTUs 3apsiia B
98 AJIEKT OCTaTI/I‘IGCKOI\I/I) noiie Ii_IOTeHIII/IaJI bubmorexa LIOK
P ' https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HANPSHKEHHOCTH TIOJIST U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
P I a https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO T1OJIS

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

bu6mmoreka IIOK

101 Pemenue 3anau

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

102 ITone Toueunoro 3apsana. Ilone bubmmnoreka HOK
PABHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5¢3
ITose paBHOMEPHO 3apsIKEHHOTO IO

103 00Bvémy mapa. Ilone paBHOMEpHO brbmmorexa [TOK

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

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

105 JIMBIEKTPUKHY U ITOJIYIIPOBOJHUKY B bu6muoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konaencarop. 21eKTpoEMKOCTh

bu6nmoreka [IOK

1 ' ..
06 KomnencaTopa. JCKTPOEMKOCTS https://m.eds0o.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsKEHHOT0 KOHJIEHCATOpa bubmorexa [IOK
p p A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuoreka [IOK
OTHOPOJHOM 3JIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Perenue 3agau
113 O0001eHne U cUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0o.ru/5752603f
114 KonrponbHas pabora no reme bubmuoreka [IOK
"DnekTpuueckoe mosue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIIECTBOBAHHUS ITOCTOSIHHOTO bubmorexa HOK
v https://m.edsoo.ru/233311b5
AIEKTPUYECKOTO TOKA
bu6mmoreka IIOK
116 Hcro oka. Ha enue u JJ[C
roumiki Toka. Hanpsxeriie i 91 https:/m.edso0.ru/0839al 15
117 3akon OMa 11t yJacTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTb COITPOTUBIICHUS bubmuoteka [IOK

OIHOPOJHOIO IMTPOBOAHUKA OT €TI0

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




JJIMHBI ¥ TUI0IaAn IIOIMEPEYHOIO
CCUCHUA

yI[CJ'IBHOC COIMPOTUBJICHHUE BEHICCTBA.

bubnunorexa LIOK

19 Penrtenue 3anau https://m.edsoo.ru/437£8300
120 ITocnenoBarenbHOE, MapauIeIbHOE, bub6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuért pa3BeTBIEHHBIX ANEKTPUUECKUX bubnmnoreka HOK
neneii. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
122 | Pemerme sanax ﬁﬁgggj;;gz/l;%m&
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubnuorexa [IOK
124 | Pemere saxax https://m.edsoclfru/676lbef
MOIIHOCTD JEKTPUYECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BEIJIeIsIeMas Ha bubmorexa HOK
https://m.eds00.1ru/99750a6f
pesucrope
bu6mmoreka IIOK
126 Pemenme saxa- https://m.edsogru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubmuorexa [IOK
WCTOYHHUKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnorexa [JOK
AIEKTPUYECKOH LETH https://m.edsoo.ru/221{40fb
bubmuoreka [JOK
129 Pemenne sanad https://m.edsogru/3580b679
bubmuorexa [JOK
130 MonsocTs HCTOwHIKA TOKA https://m.edsogru/aanS 1d8
131 KopoTkoe 3ambikaHue bubmuoreka [JOK




https://m.edsoo.ru/546£5632

132 Konaencarop B 11ernu moCTOSHHOTO TOKA bubamorexa LOK
. P https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 Pemenue 3anau
g https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
ANEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau mo teme "llocTosSHHBIN bubmuorexa [JOK
ANEKTPUUYECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no reme "l[locTostHHBIN bubnuorexa [IOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMAaTH3allis 3HAHUI
137 1o TeMe "[10CTOSHHBIN ITeKTPUUISCKUI bubmorexa [IOK
" p https://m.edsoo.ru/bfd7a050
TOK
138 KoHTpoinbHas pabora 1o Teme bubanorexa [JOK
"TTocTOSIHHBIN ANEKTpUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpruYecKasi MpOBOJUMOCTD
139 aSJ'II/I‘ll:)HBIX BE efTB DIEKTPUUYECKUIH brbmmorexa [TOK
p m ) p https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax M
140 acIuiaBax dJIEKTPOJIUTOB. 3aKOHBI brbmmorexa [TOK
P P ‘ https:/m.edsoo.ru/4b423491
®dapanes s HIEKTPOIU3a
bu6mmoreka IIOK
141 One €CKHUH TO azax. [lmazma
FICKTPHACCIUH TOK B fasax. Luasm https:/m.eds00.1u/92d92f76
140 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuotexa [JOK
Bakyymabie nmpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuoteka [IOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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[omynpoBoAHUKOBBIE TPUOOPHI

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

145

146

147

148

149

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY [IOCTOSIHHOT'O TOKA ITPHU MIOMOILU
AHAJIOTOBBIX U IU(POBBIX
HU3MEPUTEIIbHBIX PUOOPOB" WK
"3HaAKOMCTBO C ITU(POBOM
nabopatopueii o ¢puzuke. [Ipumepsl
u3MepeHus: PU3NYECKUX BETUUHH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIeJIbI0 OMPEIEIeHNUSI MTHOBEHHOM
ckopocth"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM IJI0CcKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" win "M3ydenue ABUKeHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME

"N3y4yeHue ABUKEHUS Tela 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJTYJIIO

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

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

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

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

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

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTBI
IIPH IBHKEHUH OpYCKa M0 HAKIIOHHON
wiockocTy" wnn "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JABUKECHUS
Opycka o HaKJIOHHOH IJIOCKOCTH Ha
3a/laHHOE PACcCTOSIHUE OT €ro Macchl"”

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3NHOBOM 00pasIe, OT uX
nedopmanun uinn "HMzyuenue
JBUKEHUSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue koappuiienta TpeHus no
BEJIMYMHE YTJIOBOrO KO3 puimeHTa
3aBucumoctd Frp(N)" wnu
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpeHUs" HIn
"U3ydyeHue IBH>KEHUS rpy3a Ha Baly C
TpeHuem"

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

bu6nunorexa LIOK
https://m.edsoo.ru/b83b1607

153

Du3n4eCcKuil IPAKTUKYM 110 TEME

bubnunotexa LIOK




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

https://m.edsoo.ru/4a04f4f7
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Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune uMIrysibca Tena mno
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIHU
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHus
UMITYJIbCa IPU YIIPYTOM
B3aumoeiicTeun" win "M3mepenue
KMHETUYECKON YHEPIUM Tena 1o
TOPMO3HOMY ITyTH"

bubnuoreka [IOK
https://m.edsoo0.ru/8561b28e

155

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(pexoMeH/10BaHO MCIIOIb30BaHHE
1upoBoi 1abopaTopun)" uin
"N3yuenne n30X0pHOTO Tporecca" uin
"N3yuenne nzobapHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bu6mmoreka IIOK
https://m.edsoo.ru/eOfe7e07

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue yaenbHoil TernaoéMkoctu"
nn "UccnegoBanue npouecca

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




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

157
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIApEHUs KUIKOCTEH" Uin
"N3MepeHune yaeabHOM TEIIoThI
raBieHus abpaa" uwin "Usyuenue
CBOMCTB HACBIIIEHHBIX NTAPOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomernieHuun". 3mepenue

K03 pHIHeHTa MOBEPXHOCTHOTO
HaATSDKEHUS

Du3N4eCcKUu IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy4eHHS CBETOAMO A" WIN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
cojiepxkanieii KoHjaeHcaTop'" uiu
"Pacnipenenenue pasHocTH
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
NIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

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

bu6mmoreka IIOK
https://m.edsoo.ru/ec424377

159

®u3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBaHue CMEIIaHHOTO

but6mmorekxa [IOK
https://m.edsoo.ru/2b179d98




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

DuU3nYeCKUi MPAKTUKYM 10 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsiia 0OTHOBAJIEHTHOIO
noHa" win "MccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH COINPOTUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTUE BOJIBT-aMIIEPHON
XapaKTEePUCTUKHU auoaa"
PesepBueiil ypok. O0001mEHNE U
161 CI/ICTIe)MaTI/I?,ZII;I/I?I 3HAHUH 110 TEME Bubmuorexa IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurrii ypok. O000111€HIE U
162 CHCTgMaTmZEHs[ 3HAHUH 110 TEME Bubmuorexa LIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBHbIil ypok. O000IIEHNE
163 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME Bubmiorexa IIOK
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpIO0ro Tea
PesepBHbIil ypok. O000IIEHNE U
164 CI/ICTEM&TI/BZII_:[)I/IS{ 3HAHUH 110 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
165 CHCTEMAaTHU3alLMS 3HAHUH T10 TEME but6mmoreka [IOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 cUCTEMATHU3AIUA 3HAHUH 10 TEME 1 bubnmorexa LHOK
H https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeniaoBbie MalIUHbI"
PesepBHbIil ypok. O0001ICHNE U
167 CHCTEeMaTU3alMsl 3HaHUH 10 TeMe | bubnuorexa [JOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexon"
PesepsHElil ypok. O0001IIEHHE U
P P . bubnuorexa [IOK
168 CHUCTEMaTH3alLMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHNE U
169 CHCTEMaTmZp WS 3HAHUH 110 TEME 1 buGnuorexa [IOK
" If . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN TEKTPUUECKUNA TOK
PesepBubiil ypok. O0001mEHE U
170 CHCTEMaTmZp v 3HaHui 110 Teme "Toku 1 bubnnorexa [IOK
1 " https://m.edsoo.ru/cc7681d4
B Pa3UYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoububle IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcnl
BzaumopeiicTBre NOCTOSSHHBIX
1 MAarHuTOB U IPOBOJHUKOB C TOKOM 1 bubmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MaruautHoe nosie. I'unoresa Amnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CyIepIio3u I/IIZK MarHUTHBIX 1 bubmorexa HOK
P VH yrep " . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUuTHOM MHIYKIIUH
3 MarunurtHoe 1oJ€e MpOBOJHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuwiia Amniepa, e€ HanpaBJIeHUE U | bubmmoreka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnmnoreka [HOK
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MolyJib. JIBH>KEHUE 3apsKEeHHON | bubmuoreka [IOK
YaCTHUIEI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bubnunorexa LIOK
8 Pemenne 3ana 1
teH Aat https://m.edsoo.ru/504e98c7
bubmuoreka [IOK
9 Pa6ota cusl Jlopenna 1 nosmorexa [

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 P
crieHie saat https:/m.eds00.ru/93617bd9
MarsuTHoOe I10JI€ B BEILIECTBE.
11 deppoMarseTuky, napa- u bubmorexa OK
PP > 11ap https://m.edsoo.ru/30ff9608
JaMarHeTUKHU
OCHOBHBIEC CBOMCTBA
12 dbeppomarnetukoB. [I[pumeHnenne bubmmorexa [TOK
PP i https://m.eds0o.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
rojie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 HH nu. IIoTok BekTOpa MarHMTHOM bubmmorexa [TOK
ALYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
1
6 IAC mEnyKumH https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHI bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/abdec188
18 Buxpesoe anekrpuueckoe noie. Toku bubnmnoreka [HOK
dyko https://m.edsoo.ru/15abe 140
19 OJ1C uHAYKIMHY B ABUKYITUXCS bubnnorexa [JOK
MIPOBOJIHUKAX https://m.edsoo.ru/0235¢cc02
bubnunorexa LIOK
20 P
CLICHHC 33124 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IIpaBumno Jlenna
paBi i https://m.edsoo.ru/bbc22726
22 WnayktuBHocTh. KaTymika bu6muoreka [JOK




WHIAYKTUBHOCTHU B LECIIHU ITOCTOSAHHOI'O

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

TOKa
3 SBnenue camonnaykiuu. 3/1C bubmmoreka [JOK
CAaMOUWHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 Petteitte safa https://m.edsoo.ru/88£69d2b
26 O06o001IeHe U CUCTEeMaTH3als bubnuoreka [{OK
3HaHUU 110 TeMe "DieKTpoIuHaMuKa" https://m.edsoo0.ru/76484025
7 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarenpnast cuctema. CBOOOHBIE
28 Kosiebanus. ['apMoHMUYeCcKue bubmmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHUYECKOE bubnuorexa [{OK
oIHrcaHue KoJebaTenbHbIX ABHKEHUI https://m.edsoo.ru/87c¢e9498
DHepreTudeckoe onucanue. Beion
JTUHAMHYECKOTO OMHUCAHUS
30 rapMOHMYECKHUX KoeOaHUM U3 uX bubmmorexa LIOK
https://m.edsoo.ru/e3¢99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
OTIFICAHHUS
. bubnuorexa [{OK
3 AMIIATY 1 1 pasa KoneOanmii https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KoJIeOAHHIA.
1 [Tepron ManbIx CBOOOTHBIX bubnunorexa LIOK

KoJIeOaHUIT MATEMATHUYECKOTO
MasiTHUKA. [leprnoa cBOOOTHBIX

https://m.edsoo.ru/e0399319




KoJie0aHul NPY>KUHHOTO MasiTHUKA

3aryxaromue KoieoaHusl.

bubnunorexa LIOK

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

bubnunoreka LIOK

34 ABTOKOIE0A

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

35 Pentenue 3anau https://m.edsoo.ru/addeec?1

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

18 DNEeKTPOMarHUTHbBIE KOJIeOaHMUs. bubmmoreka [JOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYABI

39 3apsaga KOHAEHcaTopa ¢ aMIUINTYIOH bubmorexa HOK

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

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTEIFHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxarolme 31eKTPOMarHuTHLIE

41 I(OJ'I}:éaHI/IH Brin >1<p CHHBIC bubnmorexa OK

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




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 JIEKTPUYECKON LIenu

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

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUIUTYIHOE U OEUCTBYIOIIEE bubnmorexa HOK
YA A yrom https://m.edsoo.ru/1cac6cdc
3HAYCHHUE CUJIBI TOKA U HATIPSKEHUS
46 Pe3onanc B 3JIeKTPUUECKOH 1IENTN Bubmaorexa ITOK
P H hitps://m.eds00.ru/087506df
bubnunoreka LIOK
47 Pemenue 3anga
teHH Aat https://m.edsoo.ru/al6836a4
W neanpueiif TpanchopMaTop.
48 IIpousso CTBE He(be paqa I/Ip Bubmiorexa OK
p a » TTEpeAL " https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIIEKTPUUECKOW SHEPTUH
DKOJOTUYECKHUE PUCKH TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JILTYPA I/ICHOJ'II:?;O]faHI/ISIp Bubmiorexa OK
YIARTYP § hitps://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
SKU3HU
bu6nunorexa LIOK
50 Pemenue 3ama
tHeHHn Aat https://m.edsoo.ru/ee6677ed
bu6mmoreka IIOK
51 Pemenue 3anga
tHeHHn At https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
52 3HaHUH 10 TeMe "DJIEKTPOMariuTHLIC bubmmorexa LIOK
! P https://m.eds00.ru/401024a9
Koae0aHus
53 MexaHudecKkue BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubmuoreka [{OK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKkTEpUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u ynsrpassyk. LllymoBoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bu6nmoreka [IOK
57 P
cHcHHE sajad https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMArHUTHBIE BOJIHBI. bubnmnoreka HOK
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHnue 31eKTpOMarHUTHBIX
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJeBUIeHNA. Pagnonokamusi. bu6nmorexa LIOK
DONEeKTpOMarHUTHOE 3arps3HeHNE https://m.edsoo.ru/9f96f18
OKPYKaIOIIE Cpebl
2 KonrtponbHas pabora no reme bubmuoreka [IOK
"KoneGanus u BOTHBI" https://m.edsoo.ru/4£7985a0
63 Cget. 3aKOH NPSMOIUHENHOTO bubmuoreka [IOK
pacIpoCcTpaHeHUs CBETa https://m.edso00.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHEHHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnoreka [JOK
Cdepudaeckoe 3eprano https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnmnorexa [JOK




OTHOCUTEJIbHBIN ITOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHEee
oTtpaxkeHue. [IpenenbHslil yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bu6nmoreka [IOK

67 e e e
SAKOHOB OTPWKCHIA 1 HPEHOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcust
. bubnuorexa [IOK
68 cBera. CloXKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8e1c3be
LBet
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OITUYCCKAs CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuorexa [IOK
HUX CUCTEMaX. YBEIMUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHUE
71 U300paKEHU, MOJIYYAEMBIX C buGnuorexa [IOK
p ’ i https://m.edsoo.ru/5a868f09
OMOIIBIO JIUH3
72 I'na3 xak onTtnyeckas cucreMa bubnmorera OK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 OPUMEHUMOCTH re(l;)MeT H4YeCcKou bubnmorera OK
p p https://m.edsoo.ru/cd174al10
ONTHKU
74 CKOpOCTb CBETA U METOJIBI €€ bubmuorexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 HCIIEPCHUS CBETA
a p https://m.edsoo.ru/lel6cchbe
b K
76 WNutepdepentus ceera nommorexa O

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




KorepeHntHble HICTOUHUKHU. Y CIIOBUS

77 HAOJIO/ICHUSI MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [JOK
78 Pemerine sana https://m.edsof)l.ru/3061de2b
bubnuorexa [JOK
7 Hpumerienne uirepepenuin https://m.edsocL).Iru/66Sedb08
bubmuorexa [JOK
80 Jludpaicuis ceera https://m.edsocL).Iru/I2ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuoreka [IOK
82 Pemenne 3anau https://m.edsof)_.lru/d58041 la
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubanorexa [JOK
ITonmapuszanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerue 3anau https://m.edsogru/c56c8 158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 Konrponbnas pabora no reme bubnmnoreka [HOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
28 KJIACCMICCKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
DJIEKTPOIMHAMUKU U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubnuotexa [JOK




OTHOCHUTCIIBHOCTH

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

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMeIJIeHUe BPEMEHH U COKpaIeHUE
JUIMHBI
01 OHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEpruen u
92 AMITYIBCOM PENATUBUCTCKOM YaCTHIIBI bubmorexa HOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBecHOE TEIJIOBOE U3JIyUEHUE bubmorexa HOK
v https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
94 3 B
AICOH CMCTIEHI BHHa https:/m.edsoo.ru/1c5£f752
95 TI'unote3a M. [linanka o kBaHTax. bu6mmoreka IIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
96 9
HEPIH M MMITYTLC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHs! hoTorpdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151
98 doroapdekra. "Kpacnas rpanuna” buommorexa [IOK
- NP patuh https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
JleGenena https://m.edso0.ru/64b4f966
100 BoaHoBbIE CBOMCTBA YaCTHI] but6mmorekxa [IOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. [inuHa BoaHbI e

101 Bpotinst u pasmeps! odnactu bubmmorexa LOK
p pasMep : https://m.edsoo.ru/5df8baf1
JIOKAJIN3ALUH JIBUXKYIICHCS YaCTULIBI
102 KopnyckynsapHO-BOJIIHOBOU AyaIu3M bubmmorexa LOK
pHyCKy AP y https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTpOHOB Ha bubnmnoreka HOK
KpucTajuiax https://m.edsoo.ru/30dbal8c
Cnenuduka H3MepEeHUI B MUKPOMHUDE.
104 COO?HS)I_HGHI/IH He];)n e eHéHH(};)CTepr bubmorexa HOK
. pe https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P
CUICHHE rPAGHICCKIX 3aAa1 https://m.edsoo.ru/e70195bd
b K
106 Pemenue pacu€THbix 3a1au nbmmorexa 10
https://m.edsoo.ru/ee9b3182
KouTponsHasa pabora o TemMam:
107 "OCH(l:))BLI CTOI:')' "KopnyckyisspHO- bubnmorexa OK
. ’ " PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOSHUS
108 aroMma. [Imanerapuas Moaens aToMa bubnmorexa OK
' P a hitps://m.edsoo.ru/312b750a
Pesepdopna
bubmmoteka IIOK
109 I1 b
OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunpt ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
JHEPruu aToMa BOJOpoa https://m.edsoo.ru/cf74bl1a
11 CHoHTaHHOE U BBIHYKJEHHOE bubnmnoreka [JOK
HU3JIyYEHHE CBETA https://m.edso0o.ru/f945d85¢c
112 Jlazep bubmuoreka [JOK




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

113

114

115

Hyxnonnas monens siapa

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

PanmoakTuBHOCTH

3aKoH pPaaArOaKTUBHOI'O paciiaaa.

CBolicTBa HOHU3ZUPYIOIIETO
u3ny4yeHus. Bousaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lozumerpus

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

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTUYECKHE aCIIEKThI pPa3sBUTHA

AJIEPHOMN DHEPrEeTUKH

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

bu6nmoreka [IOK
https://m.edsoo.ru/aab98bef

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

116

MerTobl perucTpanuu u

WICCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
@DyH/IaMEHTAIbHBIEC B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[Tpencrasnenue o CtannapTHON
Mozenu. KBapk-rirooHHas Mozenb

aZIpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lacO8asSb

117

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

KapTUHBI MUpa

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

118

DTanel PasBUTHUA aCTPOHOMUU.

but6mmorekxa [IOK




3HaueHHe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS PUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEIECKOIIBI, PAIHOTEIIECKOIEI bubmorexa LIOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(hepHass acCTpOHOMHMS
Bupg 3sésnnoro neda. Co3se3nus,
121 SIpKHE 3BE3bI, INTAHETHI, X BUINMOE bubnnorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Coinneunas cuctema. CoJHIIE.
122 CosHeyHas aKTUBHOCTE. MICTOUYHUK bubnnorexa [IOK
o https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
bubnunoreka LIOK
123 XapakTepUCTUKHU. [lnarpamMmma
" . " https://m.edsoo.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa OK
https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABICHUS O bubnmnoreka [HOK
MIPOUCXOKIEHUH U 3BoTounK ConHIa https://m.edsoo.ru/d09da494
U 3BE31. OTallbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama ['anakTuxa.
126 Tune! ramakTuk. YEpHbIE OLIPHI B bubmmorexa TIOK
- ep /IBIP https://m.edsoo.ru/7cd10a0a
s/ipax rajJjakTUK
127 Bcenennas. Pacuupenne BeenenHol. bu6muoreka [JOK

3akoH Xab6mna. Teopus bonbiioro

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




128

B3pbIBA. PenuxroBoe HU3JTyUYCHHUC

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

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

129

Hepeménnbie mpoOieMbl acCTPOHOMUU 1

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

130

131

132

133

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO I10JIS
IMOCTOSIHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOMCTB
dbeppoMarHeTuKoB" UiIn
"UccneqoBanue aeiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

dusnueckuil NpaKTUKYM 10 TEMe
"U3mepenue cuibsl Ammiepa" wimn
"N3yueHne 3aBUCUMOCTH CHUJIbI
AmMriepa OT CHJIBl TOKA" MU
"OnpezeneHre MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

AJIEKTPOMArHUTHOW MHAYKIMU" UK 1
"OnpeneneHre HHIYKIIMY BUXPEBOTO
MarHuTHOTO noss"

Du3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS

camouHaykiuu" mwin "COopka Moienn
3JIEKTPOMAarHMUTHOTrO reHeparopa’

Du3n4ecKuil IPAKTUKYM 110 TEME 1

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

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

https://m.edsoo.ru/c36658da

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

bubnunorexa LIOK




135

136

137

138

139

140

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

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

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOIro ToKa
4yepes MocaeI0BaTeNIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3ucrop”
nn "UccnenoBanue paboTh
HCTOYHUKOB CBETA B I[CIHU
IIEPEMEHHOT0 TOKa"

dusnueckuil NpaKTUKYM 10 TEMe
"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs
crexna" win "[lonydenue
n300pakeHHs B CUCTEME U3 TIIOCKOT0
3epKajia v JIMH3bI"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe XUAKUX JIUH3)" WK
"N3mepenune pOKyCHOTO pacCTOSTHUS
paccenBaroMX JUH3"

Du3n4eCKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

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

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

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

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

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

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

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEP(EPEHIIUHU U MOJISIPU3ALIHH
ceera"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpenesnieHue UMITYJILCA U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
dboTorpadusaM TPEKOB 3apSHKCHHBIX
YaCTHUIl B MArHUTHOM T10J1e)"

DuU3nYeCKUi MPAKTUKYM 110 TEME
"U3mepenne noctosinHoM [lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA YEPE3 CBETOAUO]T OT
HanpspkeHus"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue crieKkTpa
pa3peKEHHOT0 aTOMApHOTO BOJ0OPOAa
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMETpa”
win "M3yuenue nornomieHus 6eta-
qacTHUI] aJITIOMUHUEM"

Du3nUeCKU IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 ONTPEACIICHUS
MOJIOKEHHUSI HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

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

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

bubnuoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabebe

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




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

O000111eHrE U cCUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acTpOHOMHUH B

. . bub6nmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOM U 3TUYECKO# chepax
JIeITCIIHHOCTH YeI0OBEKa
O0600I11IeHNE U CUCTEMATU3AIUS
147 3HaHUH. Posib 1 MecTo GU3UKHY U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHON Hay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHu#. Posb pusnueckoit Teopun B
(hopMHUpPOBaHHUH MPEACTABICHUH O
148 (du3nyecKoil KapTUHE MHpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABIICHUN O TIPUPOJIC
149 O06o01IeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHNEe U cUCTeMaTH3aIHs bu6mmoteka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTr3aIus
N " bubnunorexa LIOK
152 3HaHUU 1o Teme "CTaThuKa TBEp0TO

Tena"

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




O000111eHrE U CUCTEMATU3 AL

bu6nmoreka [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHNE U CUCTEMATU3ALMS
154 3HaHUH 110 TeMe "OCHOBEI bubmaorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNE U CHCTEMATH3AINS
155 3HaHui 1o Teme "TepMoIMHaMUKa. Bubmorexa HOK
" https://m.edsoo.ru/c63f7¢10
TemnaoBble MaIIUHbI
O0001IeHNE U CHCTEMATH3AINS
156 3HaHU# 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexomnl"
O0001IeHNE U CHCTEMATH3AINS
157 3HaHUN 110 TeMe "DIIEKTPUUECKOoe bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
moJie
O0001IeHNE U CHCTEMATH3AIINS
158 3gaHui 110 Teme "I1oCTOsTHHBII Bubmuorexa LIOK
. " https://m.edsoo.ru/71453ee6
IIEKTPUICCKHUI TOK
O0001IeHNE U CUCTEMATH3AIINS B LOK
N HOIHOoTEKA
159 3HaHUU 110 TeMe "TOKHU B Pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3ALIS bu6mmoreka IIOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001eHNE 1
161 CHUCTEMAaTH3alUs 3HAaHUH 110 TEME Bubmuorexa IOK
" " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS] WHTYKIIHS
162 PesepBublit ypok. O0o0mIeHNE U bubmuoteka [IOK




CHCTEMATU3AaLMS 3HAHUU 110 TEME
"Mexanudeckue konedbanus"

PesepBHbIil ypok. O0001ICHNE 1

https://m.edsoo.ru/d6310bfd

163 CHUCTEMAaTH3alMs 3HAHUH 110 TEME Bubmorexa LIOK
" " https://m.edsoo.ru/5e2bb83d
DIIeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeiit ypok. O600ICHHE U
164 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe bubnunoreka LIOK
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHrlil ypok. O0001IEHIE U
165 CI/ICTEM&TI/I?;ZII;I/I?[ 3HAHUH 110 TEME Bubmorexa [IOK
" " https://m.edsoo.ru/52ad1603
Onruka
PesepBHrlil ypok. O0001IEHIE U
P P . bubnuoreka [{OK
166 CUCTEMATHU3AINA 3HAHUH 10 TEME
" " https://m.edsoo.ru/Sbeclc65
OcHoBrl CTO
PesepBurblii ypok. O0001IEHIE U
167 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME Bubmiorexa IIOK
" N " https://m.edsoo.ru/f7¢59d38
KopryckynsipHO-BOJTHOBOM JTyain3m
PesepBurblii ypok. O0001IEHIE U
168 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/1£511654
du3uka aroma
Peseprubiil ypok. O600111eHIE U
CHUCTEeMaTH3alMs 3HAaHUH 110 TeMe bu6mmoreka IIOK
169 "
®du3uKa aTOMHOTO s/1pa U https://m.edsoo.ru/905c¢5ce(
3JIEeMEHTapHbIX YyacTull"
PesepBurrii ypok. O000111€HIE U
P P . bubnuotexa [JOK
170 CHUCTEMAaTH3alys 3HaHUH 110 TEME

"OnemeHThl acTpOPU3UKH"

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




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HayYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TPAHUIBI TPUMEHEHHUS HM3YUYEHHBIX (PH3UYECKUX MOJICIICH:
MaTepHaibHasi TOUKa, HHEPIHaJIbHas CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE
TEJIO0, UJICAIBHBIN ra3; MOJAEIU CTPOCHUS ra30B, JKUIAKOCTEN U TBEPABIX TEll,
TOYCYUHBIN DJICKTPUYCCKUI 3apsij] — IPU PEIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBSACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHWE, CBOOOIHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; Auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHUE KUJIKOCTEH M TBEPABIX TN, U3MEHEHUEe 00bEMa Tel
OpY HarpeBaHUM (OXJIAXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
NOBBILICHHUE J1aBJICHUS T'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY[IE, CBA3b
MEXy IapaMeTpaMH COCTOSIHHSI ra3za B U30IPOLECCax; JIEKTpU3aLus Tell,
B3aUMOJICVICTBUE 3aps10B

OnuceiBaTh MEXaHUUYECKOE IBM)KEHUE, UCIONb3Ysl (PU3NYECKUE BEIHMUUHBI:
KOOPJIMHATA, IIyTh, IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTb; TIpU  OINHUCAHUU
IPAaBWIBHO TPAKTOBAaTh (M3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, MX
0003HAa4YeHHs] W €IWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(GU3MUECKyIO BETUUMHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIOJB3YS (PU3MUECKHUE BEITUYMHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0TUYECKOI0 JIBUKECHUS MOJIEKYIL,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIs JHeprusi, pabora raza, KO3(QQHUIHUEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJBb3YEMBIX BEIMYMH, UX OOO3HAYEHMS W €AMHHUIbI, HAXOIUTh
(dopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh N3YUCHHBIC QJICKTPHUYCCKUC CBOICTBa BCIICCTBA )51
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YH (I)I/ISI/I‘-ICCKI/IC BCJIMYHUHBI:



10.7

ANEKTPUYECKUN 3apsill, SJIEKTPUUYECKOE TIoJie, HaNpsLKEHHOCTb OIS,
MOTEHLIMAN, Pa3HOCTh NMOTEHIIMAJIOB; MIPH ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nYeCKuil CMBICI UCTIOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JMAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

aHATU3UPOBATh (PU3UYECKHE MPOLECCHl U SBICHUS, HCIIONB3Ys (PU3UYECKHE
3aKOHbl M TMPUHIUIIBLI: 3aKOH BceMupHOro tsrorenusi, I, II u III 3axoHbI
HpioTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEPrHH, 3aKOH COXpPaHEHHS
UMIyJIbCa, MPUHUUI  CYNEPHO3UIMH CHUJI, TPUHIUI PaBHONPABUS
WHEPLUATBHBIX CUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHMSI BEILIECTBA, IA30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUYECKOMN
SHEPTUU TEIUIOBOTO JIBHKCHHS MOJIEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEpBBIH 3aKOH TEPMOJMHAMMKHU; 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO
3apsiia, 3akoH KynoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (POpMYIHpOBKY
3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUII, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuuyaTh  yCJIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpU 5TOM
dbopmynupoBarh npodieMy (3a1ady) U TUIIOTE3y YY4EOHOrO SKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PYyIOBaHUS, TPOBOJIUTH OIIBIT
U GOPMYJIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMblE M KOCBEHHbIE M3MepeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO M3MEpPEHUS U HCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3WYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUW; MpPU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpOBATh  pPe3ylbTaThl  MOMYyYEHHOM  3aBUCUMOCTHU
bu3NYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3yabpTaTaM UCCIeI0BaHUS

CobmroiaTh mpaBmia 0€30MacHOro Tpy/a MpU MPOBEICHUN UCCIETIOBaHH B
pamMkKax  y4eOHOTrO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTH C HCIOIb30BAaHUEM U3MEPHUTENbHBIX YCTPOUCTB U
1a60paTOPHOTO 00OPYIOBAHHMS

Pemate pacu€THble 3aaud C SBHO 3aJaHHON (DU3MUYECKON MOJEINbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJIEINb, BBIACIATh (PU3UUECKUE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATh PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

Pemate Ka4C€CTBCHHBIC 3aga4u: BBICTPAanBATb JJOTHYCCKH
HCIIPOTUBOPCUUBYIO IICIIOYKY paCCY)KI[GHI/Iﬁ C OHOpOfI Ha H3Y4YCHHBIC



3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUECKHUE SIBICHUS

10.15

Hcnonb3oBath  Hpu  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOHMCKA,  CTPYKTYPHUPOBaHUS,
UHTEpPIPETAllUM U TIPEACTABICHUS Y4YyeOHOM U HAy4yHO-NIONYJSpPHOU
uHPOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJTM3UPOBAThH MOJTy4aeMyro HH(pOpMAIUio

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€301ACHOCTH TIPH  OOpallleHHH C MpUuOOpaMH |
TEXHUYECKHUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 370POBbS M COOIOIACHUS
HOPM 5KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIbI, PAMOHATIBHO PACIPEACTATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMSX, aJCKBaTHO
OLICHUBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpruBaeMoi mpoOIeMbI

11 KITIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

YuuThiBaTh TpaHULIBI MPUMEHEHHUS H3YYEHHBIX (PU3MUYECKUX MOJeINeH:
TOYEYHBIN JJIEKTPUYECKUHN 3apsj, sJepHas MOJENIb aroMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa MPU pelIeHNH (PU3NIECKUX 3a]a4

11.3

PacnioznaBate (usznueckue sBieHus (IpoIecchl) U OOBICHITh UX HA OCHOBE
3aKOHOB 9JICKTPOJMHAMUKMA M KBAaHTOBOW (DU3HMKH: 3JIEKTpHUYECKas
POBOUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE EHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHXKYIIUICS 3apsn,
AIIEKTPOMarHUTHBIE KOJIeOaHMsI u BOJIHBI, IpSIMOJIMHEIHOE
pacnpoCTpaHEHHE CBETa, OTPaKEHHE, NpEeIOMIICHHE, WHTepdepeHIHs,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUYECCKUN
addekt (PporodddexT), cBeTOBOE AaBICHHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtomMa  BOJOPOJAa,  ©CTECTBEHHas WM HMCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb Ppa3IMYHBIX Cpel) U
AIIEKTPOMAarHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: AJIEKTPUICCKUI 3apsij], CHIIa TOKa, SJICKTPHUECKOE HaIPSHKCHUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noTeHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO Tois, cuia Awmmepa, cwia JlopeHia,
WUHIYKTHBHOCTh KATYIIKH, SHEPTHs SJICKTPUUYECKOTO ¥ MAarHUTHOTO ITOJICH,
NEpUOJl U YacTOTa KOJICOAHWH B KOJIeOATeIbHOM KOHTYpE, 3apsl U CHIIA
TOKA B TIPOIECCE TapMOHMUYECKHX OJICKTPOMArHUTHBIX KOJICOaHUH,
(OKyCHOE pacCTOsSsHHE U ONTHYECKas Cujia JUH3bI;, [P ONUCAHHUH
IMMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI HCIOJIb3YCMbBIX BCIIMYHUH, HUX
0003HAuCHHsI W EIUHHIIbI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GU3HYECKYIO BEIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIC SIBJICHHS M MPOIECCHI, HCIOIb3YS
bu3nYecKrue BETUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrusl M HMITYJIbC (POTOHA, MEpHOA IOoJIypacrajia,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHWUU MPABWILHO TPaKTOBATh
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOPMYJIBI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU, BBIUYUCIISITH 3HAU€HUE (PU3NYECKOM BETUYMHBI

11.6

11.7

11.8

AHanu3upoBaTh PU3NUECKHUE MPOLECCHI U ABJIECHUS, UCHIOJB3Ys (PU3HUECKUE
3aKOHBl W MpPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIENO0BAaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
IIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH INPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OiHmreitHa a0 QoTorddexra, 3aKOH COXpAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MAacCOBOIO 4Kcla, MOCTynaTel bopa, 3aKOH pajnOaKTHUBHOIO
pacnaja; IpuU 3TOM pa3inyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpaXXEHHWE M ycjaoBHs  (TpaHMIbI,  o01acTh)
NPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MArHUTHOTO  TOJIsS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHia

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

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMpoNHeCcCOB C UCIIOJB30BAHUEM ITPAMBIX H KOCBEHHBIX HSMGPGHHﬁ; IIpHu 5TOM
dbopmynupoBath IpobieMy (3a1ady) U THIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAJI0KEHHOTO 000pYyI0BaHUS, MPOBOJUTH OMBIT
1 GOPMYyIUPOBATH BBHIBOJIBI

11.10

OcyiecTBIsITh MpsiMble M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIB30BAaHUEM
OPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3ybTaThl TOJIYYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIHI U TPaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a IPH MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB )41
71ab0paToOpHOTO 00OPYIOBAHUS

Pemarte pacuérHple 3ajaud ¢ SBHO 3aJaHHON (HU3UYECKON MOJIEIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHITMIIBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1auu BHIOMPATh (PU3UYECKYI0 MOJCIb, BBIICIATh (PU3NUECKHE BEITUYHHBI
U QopMynbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHHOCTD MOTYYEHHOTO 3HAUCHUS (PU3HMUECKOM BEIIMUYMUHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C Ol'IOpOfI Ha H3Y4YCHHBIC
3daKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALlMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYpPHUPOBaHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISPHOU
uH(pOpMallMK, TONYYEHHOH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
AHATM3UPOBATH MOJTYyIaeMYI0 HH()OPMAIIHIO

OOBSCHATh TPUHIMUIBI JIEWCTBHS MAIIUH, NPHOOPOB U TEXHHYECKUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBonnTh MpUMeEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUA MO (PU3HUKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGoraTte B rpymme C BBIMOJHEHHEM PA3UYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAlMOHAIBHO PACIIPEACIATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCTb B HCECTAHJAAPTHBIX CHUTYyallMAX, aJACKBATHO
OLCHMBATh BKJIaJ KaXJ0ro W3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TTPOOIIEMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenTta
U TEOpUUM B IIpOLlECC€ TMO3HAHUS IPHUPOIBL.
DKCHepuMEHT B (pU3HKE

1.2

MonenupoBanue ¢u3uueckux  SABICHUH |
nporieccoB. Haywnple rumote3sl. Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porb m wmecro ¢umsukun B hopMHpOBaHHU
COBPEMEHHOW  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH IEeSITeNbHOCTH JIIOeH

MEXAHUKA

2.1.1

#HHParHH#KNUHEMATHUKA

Mexanuyeckoe  aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHu4yeckoro aBmwxeHus. Cucrema oOTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckOpocTb (CpeAHsis  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HAa OCH CHCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeIeHuN U CI0KEHHE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBuxkeHue. ['paduxku  3aBUCHMOCTH  KOOpPAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH U IepeMElICHUs
MaTepHaJIbHOU TOYKU OT BPEMEHHU

2.14

2.1.5

2.1.6

CBobomHoe majienne. Y CKopeHue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JIBHOKCHHE. PaBHoMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMHUTENbHOE YCKOPEHUE

TexHuueckue YCTPOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HECTIHBIC U pCMCHHBIC IICpCaAaIn

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOLIEHHS MEXAY



2.2

2.3

MyTSMH, IIPOUICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PaBHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
apuKa B BS3KOW XHUIKOCTU. M3yueHne ABMIKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMTHAMUKA

2.2.1

222

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

Macca tena. Cuna. [IpuHuun cyneprno3uiuuy Cuil

223

Bropoii 3axkoH HproTOHA [U11 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucreme orcuéra (MCO). Tperuit
3akoH HploTOHa /U1 MaTepUaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuia TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Ttpenue. Cuiia TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJOTO Telia

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpAaIllCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nCoO

TexHuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAKJIOHHOM IJIOCKOCTH TMOJ ACHCTBHEM
HECKOJBKUX CHil. MccnenoBanue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JIehopMupyeMoit
NpYXUHE W PE3UHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. MccrnenoBanue yclnoBUN paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par####3AKOHBI COXPAHEHU A B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMMysIbC Cuilbl U U3MEHEHUE
UMITyJIbCa Tea

3akoH coxpaHeHust nMmiyiasca B ICO. PeaktuBHOE
JBUKECHHE

Pa6Gora cunel



234

MOoOIIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHONM TOYKH.
TeopeMao KMHETUYECKOW JHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3eman

HOTCHHI/I&HBHHC N HCIIOTCHUMWAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIMOTCHLIHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUIA MEXaHHYeCKOM SHEpIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

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

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel mpu Heymnpyrom ynape. MccnemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHMYECKOM
SHEPrUM Temna

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
###Par#HH#OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHHUS U B3aUMOICHCTBUS
4acTHUL BellecTBa
Monenu cTpoeHHsl ra3o0B, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE
ITUX MOJEIeH

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens upeanpHOoro rasza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU HECAIBHOIO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOTO  JIBHIKEHUS
yactul rasa. [llxkana remneparyp KenpBrna

317 VpaBuenue Kianeiipona — MeHaeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLieccsl B HAEAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,



u30Xx0pa, u3odapa

3.1.9

3.1.10

TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapOMETP

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJIacCHOM KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cHUcTeEMA. Buaytpennss
SHEPTUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorel U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UJCAIbHOTO Tra3a

323

Bunsr TEIUIONEePEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Telna.
VnaenpHasd  TEIUIOEMKOCTb  BeliecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLIECCaM.
['paduueckast uHTEpIIpETaIys paboTHI ra3a

3.2.5

Tenmosnie MAaIlIUHBI. [TpunIUIIBI JNIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nerctBus (nanee — KI1J1) termmoBoit Mamuubl. [ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpupoAe. TeloBble JBUTATEINH.
DKOJIOTHYECKUE TTPOOTIEMBbI TEIIJIOIHEPTETHKH

TexHHuecKue yCTpoiCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3Mepenue ynenbHON
TEIJIOEMKOCTH

33

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

3.3.1

332

[NHEPEXO/IbI

Hap006pasoBaHI/Ie N KOHACHCAlM:. I/IcnapeHHe 151
KUIICHUC. YILCJ'IBHB.SI TCIIJIOTAa Hap006pa30BaHH5{.
3aBUCHUMOCTH TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOCONIOTHAS ¥ OTHOCUTENIbHAS BIXKHOCTh BO3/1yXa.
Haceliensslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucCTaJioB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIbl



[InaBieHne M KpucCTauIM3aUMsa. Y JeiabHAsl TEIJIOTA

334
riasnenus. Cyomumanus
3.35 YpaBHeHHE TEIIOBOTO OamaHca
TexHnuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTyUCHHS
o COBpPEMEHHBIX  MaTepuajlioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTuueckue paboTel. M3mepeHue BIAXKHOCTH
o BO3JyXa
4 OJIEKTPOIMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OneKkTpu3zanusl Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
DJeKTpUUYECKOE Toue. Hanpsoxk€HHOCTb
4.1.5 aNeKTpuueckoro mnois. [lpuHnun cynepno3suuuu.
JluHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO TOJIS.
o IMorennuai. PasHOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM oJIe. Jwuanexrpudeckas
MPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATopa. OHEPrusl 3apsyKEHHOTO
KOHJIEHCATOpa
Texauueckue yCTpOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTATUUYECKAs 3aIluTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHJEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 IIpakTrnueckue paboTHL. N3mepenue
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
###Par###IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEJAX
VYcnosus CYLIECTBOBaHMS MIOCTOSIHHOTO
4.2.1 ANIeKTpUYecKoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
4272 Hanpsoxenue. 3akon Oma 1i1s ydacTka [enu
423 DneKTpruuecKoe COIPOTHUBIICHUE. VY nenvHoe

COIIPOTUBJICHHUEC BEIICCTBA




424

[locnenoBarenpHOEe, MapajjIeIbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

4.2.6

PabGora snextpuueckoro Ttoka. 3akoH Jxoyns —
Jlenna

MontHoCTb QJICKTPHYECCKOI'O TOKa

4.2.7

anekTpoiaBkymas cwia (manee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3aKoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKTpruecKoi nernu. KopoTkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COIIPOTUBJIEHUS ~ METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBolicTBa
AIIEKTPOHHBIX ITYYKOB

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

MPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBOWCTBa p-n
nepexoja. [lomynpoBogHKOBBIE TPHOOPHI

4.2.11

DNEeKTpUUECKUM TOK B DIIEKTPOIUTAX.
DIIEKTPOTUTHYECKAS JUCCOLMAIIHS. DJIECKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasnuusble THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHuueCcKue yCTpONCTBa: amMIEpMETpP, BOJIBTMETP,
peocTar, UICTOYHUKH TOKA, JJIEKTPOHArpEeBaTECIIbHBIC
npudopBI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJICHUSA, BAKYYMHBIM JHOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYIIPOBOJTHUKOBBINA TMOJI, TAJIbBAHUKA

4.2.14

11 KUIACC

Kon
pa3nena
4
4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTuyeckue paboThl. HM3ydeHue cMeIaHHOro
COEIMHEHUS PE3UCTOPOB.

U3smepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTHBIICHUS. HaOnronenue
AIIEKTPOJIN3A

IIpoBepsiemble 3JIeMEHTbI COIEePsKAHUSA

OJIEKTPOAMMHAMUKA

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



ITocrossHHEIE MAarHuThbL. B3aumoneiictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOoe 1osie. BeKTOp MarHUTHONM MHAYKIIUH.
439 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTuHa JTMHMi MarHUTHOM MHIYKIMH
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUW TOJsl IJIMHHOTO TMPSMOrOo IPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BsaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE
Cuna Jlopenua, e€ Monaylb U HampaBIcHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHUIbI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cunbl JlopeHia
4.3.6 SIBneHre ANeKTPOMArHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIIUU
4338 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOU
e uryknuu Papajest
Buxpesoe snexrpuueckoe nojue. 9JC uHayKIIMU B
4.3.9 IPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [IpaBuio Jlenna
4311 NunykTtuBHOCTE. fIBNeHne camowHAykiuu. 2J[C
o CaMOUWHIYKITUU
4.3.12 DHeprusi MarHuTHOTO TOJIsl KaTyIIKH C TOKOM
4.3.13 DNEeKTpPOMarHUTHOE T0JIe
TexHUYecKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTBHI, IEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYh
[TpakTueckre paboThl. M3ydeHHe MarHUTHOTO
MOJIsl KaTylIKK ¢ TOKOM. MccrenoBanue nenlcTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.

Hccnenosaune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUW

5 KOJIEBAHUA 11 BOJIHBI
###Part#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU
KonebarenbHas cucrema. CBOOOIHBIE KOJIeOaHUSI.
5.1 5.1.1 INapmonnueckne xonebanus. Ilepuon, dacroTa,

aMIIuTya v (hasza KoneOaHuit

IIpy>xvHHBINA MasgsTHUK. MaTeMaTU4eCKUN MassTHUK



5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHuUH.
Kunematndyeckoen  OUHAMHYECKOE  OIUCAHHE
K0J1e0aTeIbHOI O IBUKEHUS

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CBf3b  aMIUIUTYABl  KoJeOaHHA
MCXOJIHOW BEJIWYHMHBI C aMIUIMTYJIaMH KOJIeOaHH
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJNE0aHHS B  HJICAUIHHOM
KoJIe0aTeIbHOM  KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMU U AJIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna ToMmcoHa

5.1.7

5.1.8

3aKkoH COXPAaHCHUA OHECPIrun B nacalbHOM
K0JIe0aTeIbHOM KOHTYpE

BoiHyX/1€eHHBIE MEXaHUYECKHE KOJIeOaHusL.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennsblit Tok. CUHYCOMIANIBHBIN TEPEMEHHBIN
TOK.

5.1.10

Mo1HOCTh EPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepaya U
notpebieHue NIEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHE  PUCKH  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynsrypa
HCITOJIB30BAaHUs DJIEKTPOIHEPTHH B IMOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

Texnunueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

IIpakTrueckue paloThI. Hccnenosanne
3aBHCUMOCTH NE€pPHO/1a MaJlbIX KoJeOaHUil rpy3a Ha
HATA OT JUIMHBI HHTH M Maccel TIpysa.
HccenenoBanue IEpEMEHHOrO TOKa B LENH U3
IIOCIIEAOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

#HH#HParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrpoCTpaHEHHUSL. [lepuon. CkopocTb
pacnpocTpaHeHus U AnuHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
590 ###Par####  Uurepdpepenuns u  audpaxius

MEXaHHUYECKUX BOJH




523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSL HM3JIY4EHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHasg opueHTanus
BeKTOpOB E, B ¥ v B 21€KTpOMaruuTHONW BOJIHE B
BaKyyMe

525

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAayKEHUE,
IIPEJIOMIICHUE, HOJISIpA3ALUs, Tudpakuus,
unTepdpepeniys. CKOPOCTh  ANEKTPOMArHUTHBIX
BOJIH

[llxana »aeKTpoOMarHUTHBIX BOJH. [IpumeHenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHIMIBI ~ paguoCBsi3W U TElEBUICHUS.

Pannonokamnus. DJIEKTPOMarHUTHOE 3arps3HEHUE
OKPYXKAaroIIel cpeibl

5.2.8

Texnuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3BYKOBas JAMArHOCTUKAa B
TEXHUKE W MEIULUHE, pajap, paguolpUEMHUK,
TEJIEBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par#H##OIITUKA

[IpsimonuHeitHOE  paclpocTpaHeHHE CBeTa B
onHopoaHo# cpene. Jlyu cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pa>keHHi B IUIOCKOM 3epKaiie

533

5.34

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

ITonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YrOJI ITOJIHOTO BHYTPEHHETO OTPAXKECHUS

535

Hucnepcus cBera. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Colwuparoue 1 paccewBarolye JUH3bL. TOHKas
nuH3a. DoKycHOE paccTOsSHUE M ONTHYECKasl cujia
TOHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBarolux jauH3ax. Gopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMOe JTHH30H1

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTH F€OMETPUUYECKON
ONTHUKH

Wntepdepenius cBera. KorepeHTHbIE HCTOUHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHMYMOB B HMHTEP(QEpPEHIIMOHHON KapTHUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB




Hudpakuus csera. JudpakiuuonHass peméTka.
VYcnoBue HaONMIONCHNS TIaBHBIX MAaKCHMYMOB IIPH

539 NaJeHu  MOHOXPOMAaTHYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OITHKa,
TUu(dpaKIUOHHAS PEIETKA, TIOTSPOUT
[IpakTueckue pabotel. M3Mepenue mnokazarens
53.12 MIPEIOMIICHUS. Hccnenosanue CBOIICTB

n3o00pakeHui B nuH3ax. HaOmronenue nucniepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHWHIITEITHA

6.2

6.3

OTHOCHUTEILHOCTh OIHOBPCMCHHOCTH.
33.MGI[J'ICHI/IC BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI

6.4

CBs3p  Macchl C  DHEpruel W UMIYJIbCOM
CBOOOJTHOW YaCTHIIBI. DHEPTUsl MOKOS CBOOOIHOM
YaCTHIIbI

7.1

KBAHTOBAS ®U3MKA

##H#Part###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

7.1.3

®otonsl. Dopmyna I[lmanka CBSI3M SHEpPruum
¢oToHAa € €ro 4acToToW. DHEpPrusi U HMIIYJIbC
dboTona

OtkpeiTHE U UccnenoBanue Gorodrpdexta. OnbIThI
A.T'. CroneroBa. 3akoHs! poTorddexTa

VpaBHenue OiHITeiiHa a1 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.1.5

Hasnenue ceera. OnbitTel [1.H. JIeGeneBa

XUMHYECKOE NEeHCTBUE CBETA

TexHuueckne yCTpO¥CTBA: (hoTOdIeMEHT,
(dboTomaTYMK, COTHEUHAsE OaTapesi, CBETOIUO]]

7.2

7.2.1

CTPOEHUME ATOMA

Mopnens aroma Tomcona. OnbiTer Pezepdopaa mo
MCCIIEI0BAHUIO CTpOeHUs aTtoMa. [Tnanerapnas
MOJEeJIb aToMa



7.2.2

IToctynarel bopa. HM3nyuenue u moryonieHue
(GbOTOHOB MpHU MEepexojie aToMa C OAHOTO YPOBHS
SHepruuM Ha apyrou. Buaer cnektpoB. Crektp
YPOBHEM 3HEPrUu aTOMa BOJIOPOJa

7.2.3

BosiHoBBIE CcBoOMcTBa yactul. Bonubl ne bpois.
KopmyckynspHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpHUCTAJIIaX

7.2.4

7.2.5

CrnoHTaHHOE ¥ BBIHYXKICHHOE  H3JIy4YCHUE.
YCTpoiCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHUuecKkrne yCTpPOMCTBA: CHEKTPAJIbHBIN aHAIU3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS 5 pETUCTpALNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJAMOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3NydeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe npoTOHA U HeWTpoHa. HykinoHnHas
Monenb sjapa leiizenOepra — MBaHeHko. 3apsin
anpa. Maccosoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oera-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBs3M HYKJIOHOB B sifjpe. SlaepHble CUIIbL.
Jedext maccsl siapa

SInepusle peakuuu. [lenenue u CUHTE3 SAEp

7.3.7

7.3.8

7.3.9

Snepuslii  peaktop. TepMOsAIEepHBIM  CHUHTE3.
[TpoGiieMbl U MEPCHEKTUBBI SAEPHON IHEPreTUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4YacTHLbl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTaIIbHBIE B3AUMOICHCTBH
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas bom0Oa

7.3.10

[IpakTnueckue pabotel. MccnemoBaHue TpeKoB
yacTull (110 roOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHor0o Heba. Co3Besnusi, sipkue 3BE3JHI,




IIJIaHCTHI, X BUAUMOC IBHXCHUC

8.2

8.3

Conneunas cuctema. [lmaHeTsl 3eMHON TpyIIIbI.
[InaHeThI-rTUraHThl U UX CHYTHUKH, KapIMKOBBHIC
riaHeTel. Masbie Tena ConHeYHON CUCTEMBI

Comnne, ¢orochepa um armochepa. ConHeunas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIepaTypa, 1504
B3aMMOCBs3b. [[narpaMMa «CHeKTpaJIbHbIN KI1acC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
MOCJIEIOBATEIbHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3] [JIaBHOM
MOCJIEI0BATEIbHOCTH

8.6

#HH#Par###BHyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOKICHUHI
u 3Boiroruu CoJHIIa ¥ 3BE3/1. DTalbl )KU3HU 3BE3 T

8.7

Mneunsiii Ilyre — nama ['anaktuka. CnupanbHas
cTpykTypa ['anakTuku, pacnpeneneHue 3BE3 1, ra3a
u e, llonoxxenune u apwxenune ConHuLa B
INanaktuke. [1nockas u chepuyueckas MoacUCTEMBI
["aymakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoranakTuku M KBasaphbl.
YEpHble ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pazberanue ranaktuk. Bo3pact u paanyc
Bcenennon, teopuss bosbiioro B3peiBa. Moaenb
«ropsuei Beenennoii». PenukroBoe usiydyeHue

MacuirabHas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie poOIeMbl
aCTPOHOMHUH



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

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
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,
ANEKTPOJAMHAMUKH, KBAaHTOBOH (DM3HWKHU I aHAIHM3a M OOBSCHEHHS
SIBJICHU MUKPOMHpPA, MaKpOMHpa W MEraMupa, pa3inyaTh YCIOBHS
3 (rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHHYEHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUs pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (U3UYECKON MOJENbI0: Ha OCHOBAHHH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pE3yJbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TPEeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakkKe WHTETpaIuu
6 3HAHUM W3 JPYrUX MPEeIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUA



Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3MKE: MPOBOIUTH IMpPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIMYUH, BBIOMpas ONTUMAalbHBIA CHOCOO
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEpEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HUCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHbIE Pe3yJbTaThl, UCIONb3Ys (PU3MUYECKHE TECOPUHU, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIBHOCTH  C  UCIOJb30BAHUEM
UM@POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJCTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o paloOHAIIbBHOM
MPUPOJIONOIb30BaHUM, a  TakkKe€  pPa3yMHOM  HCIIOJb30BaHUHU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnagenne pa3MTUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIue
(U3NYECKOTO  COJACpXAaHUA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHMH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN3a U OLCHKU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BSACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpeae; ABWKECHUS

HEeOECHBIX TEJI, DBOIOLUH 3BE€311 M Beenennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Kon
pasaeaa/t
eMbI

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
JIEMEHTA

1 MEXAHUKA
1.1 KNMHEMATUKA

MexaHu4deckoe JABHIKCHUC. OTHOCHUTEIIFHOCTD

1.1.1

MEXaHHUYCCKOI'O IBMKCHNA. Cucrema orcuéra

MarepuanbHas TOUKa.

E€ pamryc-BeKTop:
7t )=(xlr) vr ) z(z)),

TpaeKTopIIA,

IepeMETTCHIIE!

Ar=7(t))—1(t)) =1, —17 =
= (Ax,Av,Az),

1.1.2

MYTb.

CrnoxeHile HE[}EMEII['EHIIFIZ

Ay =0+,

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:

O=__

ﬂ.f =j_‘;r={U1"L}_1"U:]‘

Ar—{

Ax ,
1.1.3 v,=— =1X,. AHAJIOTIYHO v, =YV, U.=Z/
At s :

CIoxeHHe CKOpocTell: 0, =0, + 0, -

Beruncnenne nepeMenenys 1 myTu MaTepUaIbHOW TOUKU

IpU IPSIMOJIMHEHHOM JBMKEHUH BJIOJIb OCH X TI0 TpauKy



3aBHCHUMOCTH Vx(t)

v _ Av _,
YCKD[}EHIIE MAaTEPHAMBHOI TOYIKIL: d = — =L, =
AL i
1.1.4
Au, .
a, = =(uv,),’, aHATOII4HO a, = (v, |', a. =(v.
m T J L = =
Ar—{
PaBHOMepHOE NPAMOJIMHENHOE ABUKEHHE:!
xX(t) = xg + Vpyt
x(1)
0
+
1.1.5

ox

Uy (t) — vg, = const

®




1.1.6

1.1.7

Ox

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXKXCHHUC:

at

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

v(t)=u, +at

a, = const

] ]
UJ.T - Lﬁ.‘r = 2”1 ['\"2 _'\"1)

HPII JBILKESHIII B OTHOM HAlPABICHII IIVIE S =

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHS.

Vi

Vo o

(9] Xo ‘(.—

JIBukeHue Tena, OpOIIEHHOTO O] YITIOM 0L K TOPU30HTY:

L




1.1.8

[.r{t} =x, U, f=x +U,cosa-f

-

P , 2
- =}',ﬂ,+{.?,:,511:1I:Jt-r——gT

V(£) =1y +Ugt +

v.(f)=v,, +g 1 =y,sino— g

g.=0
g, =—g=const

{ux (t)=u, =v,cosa

KpuBonunerinoe npuxenue. [[BikeHue MaTepuaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas v JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

[Ipy paBHOMEPHOM JABUKEHHH TOYKH IO OKPYKHOCTH
21

=—=2
w T v

2w




1.2

2o
. LleHTpOCTpEMUTETHPHOE YCKOPCHHUE TOUKH:

uc

R
. [lomHOE yCKOpEHHE MaTeprUaTbHOM TOYKH

1.1.9

1.2.1

1.2.2

TBépnoe teno. IlocrynarensHoe 1 BpalarenbHOe

JIBMKEHUE TBEPJIOTO TENA
JANHAMUKA

WNuepuumaneuble  cuctemsl  orcy€ra. Ilepsslii

Herotona. [IpuHnun otHocutensHOCTH ["anunes

Macca tena. IITOTHOCTE BeliecTBa:

3aKOH




©
I
<I3

Cuna. [IpuHiun cyneprno3uuuu CUiL:

-

FpaBHOAeﬁCTB =F +F+.

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: 115 marepuanbHoit Touku B UCO

- -

Fl =maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
———
£, Fy,
125 Tperuii 3akoH HproTOHA 1111 MaTepUaibHbIX TOYEK:
Fi; = —Fy




12

21

1.2.6

3akoH BCEMHUPHOI'0 TATOTCHUA: CUJIbBI NPUTANKCHUSA MCKAY

TOYEYHBIMUA MacCaMy paBHBI
mim;

F=6—p




Cuna tsxectu. LlenTp TskecTH Tena. 3aBUCUMOCTD CHIIBI
TSOKECTH OT BBICOTBI h HaJg TOBEPXHOCTHIO TUIAHETHI
pannycoMm RO:

GMm

M9 = R + h)?

mg

(R

h)

GMm




Cwuia ynpyroctu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Ep = uN
F
P
UN
1.2.8
Cuita TpeHus TOKOS:
Ep < pN

P

IA




Koaddumment tperus

JlaBnenwue:
P=7%
p
S
1.2.9
F
1
1.3 CTATHUKA
»
F
MOMEHT CuJIbl OTHOCUTEIBLHO OCH BPALCHMUS:
M| =Fl, rae | — nnedo cuiibt
F
1.3.1
F
OTHOCUTENIbHO  OCH, mpoxozsmed uepe3 Touky O
NEePIEeHIUKYISIPHO PUCYHKY
1.3.2 [lenTp Macc tena. LleHTp Macc cucTemMbl MaTeEpUaIbHBIX




TOYCK:

.M.




B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)




const)
IIEHTpP MacC TeJla COBIAJACT C €ro IIEHTPOM TIKECTH

VYcnosus paBHoBecus TBEpaoro tena B UCO:

[M;+M, +...=0

1.3.3 - _
|F+Fy+...=0
#HHPar#H#
3akoH [Tackansa
1.34

JlaBaeHnue B )xuakocTH, rmokosmeiicsa B UCO:

p =po +pgh
p
#H#H#HPartttt | D
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#HParttt#
1.3.6

Apx




1.4

HHHPar##H#
1.4.1

BBITECH

€CJIM TeNO U KUAKOCTh ITokosaTcs B MCO, To

FApx = ngBbITeCH

Apx

pgv

BBITCCH

VYcioBue 1iaBadHus TEN

3AKOHBI COXPAHEHNW A B MEXAHUKE

HNMiynsc MaTepralbHON TOYKMU:

p=mv




NMmynbc cuctemsl Te:

P =D +p2+

p

p

HHHPariHH !
142

+




HH#Par##H#
1.4.3

3aKOH U3MCHEHUS M COXPaHCHHS UMITYJIbCa:
B UICO

Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHeLLIHAt+' -

A(




1 BHEIITH

At

2BHEIIH

At

B UCO , ectu

Ap =A(p1 +p2+...) =0




, €CITN

- >

FlBHeLLIH + FZBHemH+- e




1BHEIIH

2BHENH

0
PeaKTI/IBHOC ABUXKXCHHUC
F
P At A7 I
1.4.4 PaboTa cHiIbl Ha MaJIOM IEpPEMENIEHUH:
A=|ﬁ|-|ﬂf‘|-c&5 a=F, Ax
@
1.4.5 P

MOIIHOCTh CHIIBI:

€CITH 32 BpeMsl




At

At
paboTa CUIIbI U3MEHSETCS Ha , TO MOLIHOCTD CHJIBI
Ad
P=— =F-p-cosa
'&t Ar—l

1.4.6

Kunernueckas 3Heprusi MaTepuaabHON TOUKH:

mv p
E}cm—l =0 =5

2 2m

KWH

my

2m




3aK0OH U3MCHCHHS KHHETHYSCKOM OHCPIUU CUCTEMbL

MarepuasibHbIX Touek: B UCO AEkun = A1 + A2 + ...

1.4.7

[ToreHManbHas 3Heprus:
JUISl TOTEHLIIMAJIBHBIX CHJT

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

12

lmoreHIg

210TeHI

AE

MOTEHI]




[ToreHmanbHas 3HEPrusi MaTepUaIbHON TOYKU B
OJIHOPOJHOM I10JI€ TSKECTH:

EHOTeHu = mgh

IIOTEHIL

mgh

[TorennuanbHas sHEPrUs ynpyro 1eopMUpOBAHHOTO
Tea:

kx?
EHOTeHu = T

TTOTEHI]




1.5

1.4.8

1.5.1

3aKOH U3MEHEHUS U COXPAHECHUSI MEXaHUYECKON YHEPTHU:
Euex = Exan * Enoreem.

B IICO AE,;:x = Ascex HENOTeHIL. CHIs
B IICO AE,;x = 0. eCII Agcex senoresm. cax = 0

MEXAHNWYECKUE KOJIEFAHIMA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHMsT ~ MaTepPUANBHONW  TOYKH.
Ammumatyna u Qaza  konebanmii. Kunemartmueckoe
OIMCAHUeE:

x(f) = Asin( @t +o,).

v, (8) =x.

a(=(v.),=—e'x)=a +ax=0,
IJI€ X - CMEIEHUE U3 PaBHOBECHUS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
_kx’
rae

k = mw?

k

ma

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIACaHUE (3axoH COXpPaHEHUs

MEXaHUYECKOM SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELICHHUs MaTephuallbHOU
TOYKM C aMIUIUTyJaMu KoJjieOaHuih €€ CKOpOCTH U

YCKOPCHUH:

Upee =0, a_ =04

ITepuon 1 yacToTa KoJieOaHUH:

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOIrO

MasiTHHKaA.
1.5.2 ]
I'=2xm |—
g
[Tepuon cBOOOIHBIX KOIEOAHUN PY>KUHHOTO MasTHUKA!
m
T=2n T
153 Bomyxaennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
KpHUBast
Ilonepeunsle u  mpoponbHble  BOJHBL.  CKOpoOCTh
pacrnpoCTpaHCHUA U JJIMHA BOJIHBI:
1.5.4

v
A=vT =—
v




HNutepdepentius u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISAPHAS ®U3NKA. TEPMOAMHAMUKA
2.1 MOJIEKVYIJIAAPHASA ®U3UKA
Mopnenu cTpoeHusi Ta3oB, JKUIKOCTEM U TBEPABIX TeEIl.
[Tycts TepMoaMHaMuYeckas cucreMa (Teno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYI. Torja KOJIM4ecTBO BEIIECTBA
N m
TN
%
2.1.1 )




rac

— 4rciio ABOTaJIpo, M — Macca CUCTEMBI (Tena),

u
U
— MOJISIpHAs Macca BeIlecTBa
2.1.2 TermoBoe NBMKEHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 Bs3anMoaeiicTBHEe YacTHII BENIECTBA
2.14 Huddysus. bpoyHoBCcKkoe qBUKEHHE
2.1.5 Mozxens uneanpHoro raza 8 MKT

CBsi3p  MEXAYy JaBJICHUEM H CpeIHEeH KUHETUYECKON

BHGPTHGﬁ MOCTYNATCIIbHOT'O TCILJIOBOI'O JABUKCHUS




MOJIEKYJT UJIeaTbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):

1 s 2 [(mp'| 2 —
p=-maw'="n-|——|=n-¢__
3 3 1 2 3

- KOHIIEHTpAIUS MOJIEKYJT

2.1.7 AbcomotHas Temneparypa: T =t +273K
CBa3p TeMmeparypbl ra3a CcO CpeOHEM KHHETHYEeCKOU
SHEpPrueil MOCTYNaTeNbHOIO TEIUIOBOTO JIBHJKEHUS €ro
MOJIEKYJIL:
2.1.8 m.p? 3
£ =|——|==kT
2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




VpaeHeHHe MeHeneeBa — KnaneHpoHa
BripavkeHHe 114 BHYTpeHHEH JHePTHH

VpaBHeHHe MeHzeneeBa — KiameiipoHa (mprmer

3aIIIcI):

oV ="RT =vRT =NkT, p=PXL

K K

BripaikeHne 1114 BHYTPeHHell SHePIHI OIHOATOMHC
raza ([IpIMeHIIMEIe (DOPMEI 3alllIcH):

U=3vRT =3 Nk =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3aKkoH I[aJ'IBTOHa AJI1 1aBJICHHUA CMCECHU Pa3pCKCHHBIX I'a30B:

p=p+pt..

B!




2.1.12

N3omporieccsl B pa3peskeHHOM ra3e ¢ IOCTOSIHHBIM YHCIIOM
MoJieKyn N (C IOCTOSHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepMma (T = const): pV = const ,

uzoxopa (V = const):

p
- = t
T cons

T

p

const

u3obapa (p = const):
v = t
T = cons

const




I'padmdaeckoe npencraBaeHne n30mporeccoB Ha pV-, pT- u
VT- quarpammax.

OObeIrHEHHBII ra30BbIA 3aK0H:

pV ;
T = cons

pV

const

JJIA IOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI)IHIeHHBIG N HCHACBIMICHHBIC IIapbI. KauecrBennas

3aBUCUMOCTDb IINIOTHOCTH W HABJICHUA HACBIONICHHOTO IIapa

2113 OT TemmepaTypbl, WX HE3aBHUCUMOCTH OT 0O0BEMaA
HACBILEHHOI0 1apa
Brnaxxnocts Bo3ayxa.
OTHOCUTEIbHAS BIAXKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCblmnapa(T) B pHaCblmnapa(T)
¢
2.1.14 =

P

HachIIIapa




(1)

(M

)

)

napa

HACBIIapa

napa

HN3meHeHue arperaTHbIX COCTOSIHUM

BCIICCTBA: UCIIAPCHUC

2115 U KOHJICHCAIUsl, KUTIEHUE KUJKOCTH

5116 W3meHenne arperatHblx COCTOSIHMM BEIECTBA: IJIABJICHUE
o U KPUCTAJUIM3ALHS

2.1.17 [TpeoOpa3oBanue sHEPrUH B (ha30BBIX MEpEXoaax




22

TEPMOJNHAMMHKA

2.2.1

TemioBoe paBHOBECHE U TeMIIepaTypa

222

BHyTpenHsis sHeprus

223

Termonepenaya Kak Ccrmoco0 M3MEHEHHS BHYTPEHHEH
sHepruu  Oe3  coBepuieHWs  paboTel.  KoHBekuus,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

224

KonnuecTBO TEIUIOTHI.
VY nenpHas TEINIOEMKOCTE BENIECTBA C:
Q = cmAT

cmAT

225

VY aenpHas TerioTa napooodpaszoBanus L: Q = Lm.
VY aenwpHas TErIoTa TUIABICHUS A: Q = Am.

Y aenpHas TEMJIOTa CropaHus Torumaa q: Q = gm

2.2.6

2.2.7

DnemeHTapHas paboTa B TEpMOJAMHAMUKE:
A = pAV

pPAV

Bbruucnenne pabotel mo rpaduky mporecca Ha pV-
auarpamme

IIepBbIil 3aKOH TEPMOIMHAMUKH:

Q12 = AUsp + Agp = (Up — Up) + Ag,




AU

w

12

12

12

Anmnabara:
Q12 =0= A4, = (U; — Uy) = AUy,




12

12

w

AU

12

228

Bropoii 3akoH TepMoarnHaMuku. HeoOpaTumblie mporiecchl




[Tpuniune! aeiictBus TemnoBbix MamuH. KIT;

— Aﬂm — QH-‘-T‘P _|Q"~M| =1_|QXEHI|

MakcumanbHoe 3nauenue KII. [{ukn Kapno:
T T, T
2.2.10 Max N = Nyge = — =] 2
T, HATD T, BT
YpaBHeHuUE TEIJIOBOTO OajaHca:
Q1 +Q;+0Q3+...=0

1

+

2
2.2.11

+




OJIEKTPOJMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

ONeKTpu3anus Teldl U €€ MPOSIBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIEMEHTAPHBIA 3JIEKTPUUECKUN

3apsi. 3akoH COXpPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsanoB. ToueyHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPOJ/JIHOM BEILIECTBE C JTUIICKTPUICCKOM

MMPOHUITACMOCTBIO

9

Foplallel 1 el
Y 4mes, i

3.1.3

3.14

Onektpuyeckoe nojie. Ero nelictBue Ha 3IIEKTpUUECKHE
3apsaabl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpoGHin/i

pOOHbIH




[Tone Toyeunoro 3apsna:

q
E. =k -z
;
k
r
2
q
OTHOPOJHOE TI0JIE:
E = const.




const.

KapTunb! 1uHUN HanpssKEHHOCTH ATUX TOJICH

3.1.5

HOTCHHI/I&HBHOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHocTh NOTEHIMATIOB U HANPSKEHUE:
A1z = q(¢p1 — P2) = —qAp = qU.

12

q(¢

qU.

IloTenunanbHast OHEPIrus 3apsga B S3JICKTPOCTATHYCCKOM

IIOJIC:




-AW

ITorenmuan QJICKTPOCTATHYCCKOI'O ITOJIA:

¢_ﬂ

q
¢
q
W

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3sHOCTH IMMOTCHIUATIOB JJIA

OJTHOPOAHOTO AekTpoctarudeckoro moyst: U = Ed

[TpyHIMI CyNIepHO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+







3.1.7

3.1.8

3.1.9

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBecHS 3apsA0B: BHYTPU IPOBOJAHHUKA

Et=0

0

, BHYTPH U Ha IMOBEPXHOCTH POBOJHHKA ( = const
Jusnexktpuku B IEKTPOCTATUUECKOM
Jusnexkrpudeckasi IPOHUIIAEMOCTDb BEILLIECTBA €

Konnencarop. DneKTpoéMKOCTh KOHICHCATOPA!

q
C=—
U

IIOJIC.




3.1.10

eC

DIEKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA:

_ €8S C
= P = &(y

&€

Hapannenbﬁoe COCIMHCHNEC KOHACHCATOPOB!:

q :q1+q2+...,U1 = UZ :""Cr[apaJlJI_C1+C2+"'




mapaun




IlocnenoBaTenpHOE COSAMHEHNE KOHACHCATOPOB:

U=Us+ Uy Gy = Gy =y = o+ e




T1oCiI




3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CcU? ¢*

W=7 =72 "

qU




cU

2C

32

3AKOHBLI ITOCTOAHHOI'O TOKA

Cua Toka:
1=-2q
3.2.1 Aty 0
IlocrosaHEII TOK: I = const
Jnst mocrossHHOTO TOKA = It
329 VYcnoBus CymecTBOBaHUS AIEKTPHUIECKOTO TOKA.
o Hampsokenne U u OJIC E
3akoH OMa aJig y4acTKa Lemnu:
U
I=—
3.2.3 R




324

3.2.5

BJICKTpI/I‘IeCKOG COIIPOTUBJICHHC.

3aBUCUMOCTE

COIIPOTUBJICHUA OJHOPOAHOI'O IIPOBOJAHHKA OT €TI0 JJIMHBI U

CeUYeHHUS. Y JIeIbHOE COIIPOTUBJICHHC BCIUICCTBA.

l
R=p§

Ucrounnku Toka. J]C ucTtouHmKa ToKa:

E =

ACTOpOHHI/IXCI/IJI

q




A

CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHHUC NCTOYHUKA TOKA

3.2.6

3axon OMa AJ1s OJIHOM (3aMKHYTOM ) SJIEKTPUYECKOM LIeTu:

E =IR +Ir, oTkyna

Rr




Hapannem,Hoe COCIMHCHHNEC ITPOBOJHUKOB!
I=11+12+..,U1=02=...,
1 _ 1.1
Rnapa}m Rl RZ
R
napaut
1
3.2.7 =
R
1
1
+
R




HOCJ‘IeJlOBaTeJ'IBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=U1+02+..,11=12=..,
Rl'[OCJI = Rl + R2+...

T10CJI




3.2.8

Rt

Pab6ora anexrpuueckoro Toka: A = [Ut.
3akoH Jlxxoynsa — JleHna:
Q =I*Rt

Ha pe3ucrope

2

U
R:Q=A=12Rt=IUt=7t
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3.29

MOUIHOCTB 3JEKTPUYECKOIO TOKA!

A4
P=— =IU

At Ar—l
TerutoBast MOILIHOCTb, BBIAEISEMAs HA PE3UCTOPE:

P=PR=2 =11
R

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

3.3.1

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHUUCCKUX 3apsAa10B B
IMPOBOJHUKAX. MexaHnu3Mbl IpOBOAMMOCTHU TBépl[I:IX
MCTAJIJIOB, paCTBOPOB U PaCIlJIaBOB 3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [1oynmpoBOAHUKOBBIN U0
MAT'HUTHOE I1IOJIE

MexaHudeckoe B3auUMOJICUCTBUE MAarHuToB. MarHuTHOE
nose. Bekrop  marHuTHOM — MHaykumu.  IIpuHuun

CyNEPIIO3UIMN MarHUTHBIX TOJICH:

B = B1 +B2+



JIuaun WHAYKOUU MAarduTHOTO IIOJIA. KapTI/IHa JIMHHI
HHAYKIOHUN MAar"duTHOI'O I10JIA ITIOJIOCOBOTO u

HO,I[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OnbiT Opcrena. MarHuTHOE TOJi€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHU MAr"tuTHOr'O IOJd JJIMHHOTO

332
OpSMOTO  TPOBOJHMKA W 3aMKHYTOTO  KOJBIIEBOTO
MIPOBOJIHUKA, KATYILIKH C TOKOM
Cuita Amnepa, e€ HanpaBJIeHUE U BEJIMYNHA:
F, = IBlsina
F
A
333
IBlsino

, [JI€ O — YIoJI MCXKY HallpaBJICHUCM IIPOBOAHNKA U BCKTOPOM




334

1

Cuna JlopeHua, e€ HallpaBJIeHHE U BEJIUYUHA!

Fnop =l q | vBsina

Jlop

| gl vBsina
/1€ 0. — YTOJI MEX1y BEKTOpaMu

-

v

+

. HBI/I)KCHI/IG Sapﬂ)KeHHOI\/'I YaCTUILbI B OJHOPOAHOM MAarHuTHOM

IoJIC

34

OJIEKTPOMATHUTHAA MHYKIMA




3.4.1

[ToTok BeKTOpa MAarHUTHON MHIYKLIMU:

® =B, S = BScosa

BScosa

B

7
4
G2

34.2

SIBnenue sanexkTpomariuTHOM uHAYKIMU. D/1C nnaykuuu

343

344

3aKOH AJIEeKTpOMarHuTHOM nHaykuuu dapajes:

AD

E == =@

A

.f
\% v, N
g I

O/1C uHAYKIMK B IPSMOM IPOBOJHHUKE JUTMHOM |,

JBIOKYIIEMCS CO CKOPOCTHIO

v




(;ﬁ)

)

B OJTHOPOJHOM MAarHMTHOM IoJe B:
| E; |= Blvcosa

Blvcosa

, TJIe 0. — yTroJI MeX1y BEeKTopoM B 1 Hopmalibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

>
>

lnv




; €CIIH




TO

| E; |= Blv
| E
Blv
345 [IpaBumno Jlenna
NHIyKTUBHOCTD:
L= d
I
L
1
3.4.6
@
,umu © = LI
Camounnykuus. IC caMOMHAYKINU:
AT
v B
Ar—0
DHeprusi MarHUTHOTO TIOJISI KATYIITKHA C TOKOM:
3.4.7 _ LI 2

W, =
L=




3.5

3.5.1

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbBI

Koneb6arenbHblii koHTYp. CBOOO/IHBIE 3JEKTPOMAarHUTHBIE

KoJieOaHus B UJIeATbHOM K0JIe0aTeIbHOM KOHTYpE:
[0(7) =Guassin( o1 +,)

L’ff] =, = 0 C08( 0 + @y ) = cos( 0t + @y )
®opmyna Tomcona:

T =2nVLC




LC

, OTKyZa

2

LC
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353

354

355

CBs3p aMIUTUTY/IBI 3apsifila KOHJECHCATOpa C aMILUIUTYION
CWJIIBI TOKAa TIPH  CBOOOJIHBIX  AJIEKTPOMATHUTHBIX

KoJIeOaHUX B nacajibHOM KoJieOaTeIbHOM KOHTYpC€:
gm.m =
LY

3aKOH COXpaHEHUs YHEPTrUU B HJICATHBHOM KOJeOaTEIbHOM

KOHTYpE:

BbIHYXI€HHBIE 3JIEKTPOMarHUTHBIE Kosiebanus. Pesonanc
Ilepemennbii  TOk.  IlpomsBomcrtBo, mepemada u
noTpeliIeHue 3IEKTPUIECKON SHeprun
cu® Lr* cu’_ LI’
+ = mE = =X — const.
2 2 2 2

CaoiicTBa 3IIEKTPOMATrHUTHBIX BOJIH. Bzaumuas

OpUCHTAallUsd BCKTOPOB B SHeKTpOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc




3.6

3.5.6

3.6.1

3.6.2

3.6.3

3.6.4

[IIxana

OJICKTPOMAarouTHBIX BOJIH.

SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

OIITHUKA

[Ipumenenue

[IpsamonnHeiHOE pacpoCTpaHEHHE CBETa B OJHOPOJIHOU

cpene. TodyeuHbli UCTOYHUK. JIyd cBeTa

3aKOHBI OTPa)KEHUs CBETA.

a=p

alp

S

[TocTpoerne n300pa’keHMiA B TUIOCKOM 3epKajie

3aKOHBI IPEJIOMIICHUS CBETA.

IIpenomnenue ceera:

sino

sinf.

nysina = n,sinf.




AOCONIOTHBIN MOKAa3aTeb MPEIOMIICHUS
c

Nasc = ;

abc

OTHOCUTENBHBIN MOKA3aTENb NPETOMICHHUS:
n, M

nOTH
1 VU2

OTH




Xox J1ydeit B Ipu3Me.
Vi=Va, Ay =Mk,
CoOoTHOIIEHHE 4YacTOT UM COOTHOUIEHWE [UIMH BOJIH IIpU

nepexose MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

paszena IByX ONTHYECKUX CPEI:




n,<n, n,

ITonHOE BHYTpEHHEE OTpasKEHHE.

HpCZ[CJIBHBIif'I YroJ1 IIOJIHOI'O BHYTPCHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
nOTH nq

Sina

3.6.5 "




3.6.6

3.6.7

CoOuparomue W paccewBaroOIUe JUH3BL. TOHKas JHH3A.

CDOKYCHOG pacCTosAHUEC U ONITHYCCKAs CHUJIa TOHKOM JIMH3BI:

1
D=—
F
D
F
1
dopmyiia TOHKOH JTUH3BI:
1 4 1 1
d f F




VYBennuenue, JaBaeMoe JIMH30M:

h |fl
P="="a




d T+

A

F\ h
f

e

B ciydae pacceuBarolen JIMH3bI:

3.6.8

1
DO=F =—0,
DO







Xox iy4a, IpOUIEALIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIIOM
K e€ rimaBHOU onTuueckoi ocu. [Toctpoenue nuzobpaxeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak onTudeckuit mpubop. I[maz  kak

OIITHUYCCKaA CUCTEMA

WUnrtepdepeniuss  cBera.  KorepeHTHble  HMCTOYHUKHU.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB M MHHMMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOI'SpCHTHBIX HCTOYHUKOB!

A
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3 .

-

v
MIHIMYMEI — .-1'=.={2m+l_]:, m=0,£1,+2.+3 .

e

3.6.11

Judpakuus cpera. JuppakuuoHHas pemerka. YcloBHe
HAOJIIO/IEHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHul MOHOXPOMATHUYECKOTO CBETa C JUIMHOM BOJIHBI A

Ha petéTKy ¢ nepuojaom d:

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

dsing



3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
4.1.1 ['nnore3za M. ITnanka o kBantax. ®opmyna [Inanka: E = hv
®otoHbl. DHeprus (HoToHa:
E=hv= E = pc
A
E
4.1.2




hc

pc

Nmnynse ¢poToHa:

=

hv




4.1.3

4.14

®oroadpdexr. Ompbitet  AI.  Cronerosa.

dororddekra

VYpaBuenue DitHmreliHa i GoToddexTa:

E¢0T0Ha = ABbixoja + Eyumax

¢doToHa

ABBIX0Ja
+

KHHmax

rae,

3aKOHEI




hv

(doToHa
hv
A
hc
hc
ABbIXOAa = hvxp = 2
Kp
BbBIXOda

Kp




Kp

hc

Exuumax =

KUHmax

my

max

2
MV max _ U
2 =e 3an




4.2

4.3

eU

3an

4.1.5

4.2.1

JlaBiaeHue cBeTa.
JlaBneHue  cBeTa  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
MOBEPXHOCTh M HA  MOJHOCTHIO  ITOTJIOIIAOIIYIO

MTOBEPXHOCTh
OU3NKA ATOMA

HnaHeTapHa;I MOACIb aTOMa

422

[Toctrynatel bopa. 3nyuenue u noriouieHne GoTOHOB MpU
Iepexo0/ie aTOMa C OJJHOTO YPOBHS YHEPIUU HA JAPYTroil:

hv, = he =|E" —.Em|

mn - .
S

423

43.1

JInHenyaTpie CIEKTPBI.

CriexTp ypoBHEH SHEPIrUU aToMa BOAOPOJA:

—13,63B
E =222 5123, .

" 2

e

OU3NKA ATOMHOI'O AIPA

Hyxnonnast monens siapa ['eiizen6epra — MBanenko. 3apsin

Aapa. MaccoBoe 41cio AApa. H3oTombI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A A4 4
7 X—75Y+ ;He

bera-pacnan.

OneKTpOoHHbIH B-pacnan;

A A 0~
XY+ je+v,




[To3uTtponHBIN B-pacnan:
A A 0
sX—=0Y + jé+ v,

I'amma-uznyuenue

433

3aKkoH PAaAOAKTUBHOIO pacliiaga:

-t
N(t) = Ny % 2T

N()

HYCTL m — Macca paaAruOaKTUBHOTO BCIICCTBA. Tornma

-t
m(t) =mgy*2T

m(1)




-t

434

SnepHbie peakuuu. /lenenue u cuHTe3 suep




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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