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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpelHero obmero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueObHoro npeamera «dusnka» B 00pa30BaTEIbHBIX OpraHU3AMIX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JarommmMcsi, KOTOpblE HEOOXOIMMBI i1 MPOAOLKEHHs oOpa3oBaHUsA B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus: JUYHOCTHbIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CcpeaHero oOmiero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

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

coziepkanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

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

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOXKHOCTH JJISI peaM3aldd  Pa3IUYHBIX METOJUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
dbusmgeckoir reorpadueir u acTpoHommen. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTukH, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, IIOJIy4EHMs] HOBBIX MaTEpUaJOB C 3aJaHHBIMU CBoOWcTBamu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHUE ECTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO PACCMAaTPUBATh KaK IMPHUHIIMIIBI €r0 TOCTPOCHUS.

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

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEW Marepual Kypca (U3UKU
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMaNa (U3MUECKON HAayKHU, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

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

OcBoeHHE coJiepKaHUs MTPOTPaMMbI 10 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpouecca. s yriayOnaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QHU3MYECKOro TpakTukymMa. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pazzgena (temsl). IIpu sTom moa pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paToOpHBIX paboOT W MpakTUKyMa MpeIcTaBlIeHa €IUHBIM TepeuHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3nenioB. /(s kayecTBEHHBIX 3a1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEYUCIICHHBIX B TMporpaMme 1o (U3UKE KIIOUYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIeUYMBAETCS B pacuére



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

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

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOPMHpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

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

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOJIB30BaHUEM (U3UUYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
mpoecCHOHANbHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HUKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

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

OCBOCHHME CIIOCOOOB pEIICHUs] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3UYECKUX OCHOB M TPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs] TOCTOBEPHOCTH MOJYUYCHHOTO PE3yJIbTaTa;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Duszuka» Ha YpOBHE CpPEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BenuuuMH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPUSL.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUMNOTE3bl O NPSIMOM MPOMOPLMOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumansHbpie cucteMsl orcuéra. [IpuHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATNOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

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

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBUKCHUSL.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

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

HccnenoBanue IBHKEHHsI OpycKa IO HAKIOHHOM IJIOCKOCTU € NEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpameHus. [limedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMiynbe cUiibl 1 ©3MEHEHUE UMITyJIbCca Tella.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

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

MOoIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAIMOHHOM mone. [loTeHuumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOM, (UTypHOE KaTaHHUE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozeneid. Macca u pa3Mepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

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

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

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



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaX€HUE IJIsi BHYTPEHHEW SHEPIUM.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMUKe. Beruncienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

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

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HDHEpPruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCIOJb30BAHUS TEIUIOBBIX JBUTraTenen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

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

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



Crioco0Obl M3MEHEHHS BHYTPEHHEH YHEPTHUU.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOro npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

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

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

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIIIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsil. 3aKOH COXPAHEHUS AICKTPUUECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTh MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK u
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOPA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AJIEKTPOMETpP, DJEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUSA MEXAY HUMHU U JUAICKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COSUHEHUH KOHIECHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa i1 ydacTka 1eIu.

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

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX 3ekTpudeckux 1eneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM  (3aMKHYTOM) D2JIGKTPUYECKOW Ienmu. MOIIHOCTh HMCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA OT HANpsDKEHHs JJIA PEe3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejeina u3MepeHusi ammnepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

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

HccnenoBanre 3aBUCUMOCTH TMOJIE3HONM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextposn3. 3akoHbl Dapanes 1 dIEKTPoIn3a.

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

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

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHBbI eKTposnsza Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  COIPOTHUBIIEHUSA — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTETBHBIX NPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  paslenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTpaPUH U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBas 1adopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 X MPOEKIKUU HAa OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIIWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U T'a30B, KUAKUE KPUCTAIIIbI, SIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUN
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnumnmnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHuueckue YCTPOI\/'ICTBEI N TCXHOJIOTMYCCKHUC IIPOHCCChI: IMPHUMCHCHUC

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

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

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XKEHMS MyYKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SBnenue dNEeKTpOMarHUTHOW MWHAYKUMHU. [lOTOK BEKkTOpa MAarHUTHOMU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABUKEHUH B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHAYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

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

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Trpy3a Ha MacCHBHOM TPYXXKHUHE C IEIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXHUHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOINX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS MpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOIIUX JIEKTPOMATHUTHBIX KOJIEOaHU.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO M IPUHIMT ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumnast oprieHTaIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

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

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

[TpuHIMIIBI paIUOCBSA3MU U TENIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue untepdepenunu u qudppakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOspU3anus, Tudpakius, “HTepdepeH .

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bI OT €€ IF€OMETPUH U OTHOCHUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHOro BHyTpEHHET0 oTpaxeHus. Mojienb CBeTOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3JIYyUEHHUS HA ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  IIPUMEHUMOCTM  KJIaccMuyeckon  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTUIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHusa Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPeeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOMW TJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoM [l1anka Ha ocHOBE HcclieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomieare GoTOHOB MPU MEPEXOE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTh. Aubda-pacnaja. ONEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3inydueHus. Jlozumerpus.

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

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

Mertone! perucTpaluy U UCCIIENOBAHUS YJIEMEHTAPHBIX YACTHL.

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

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

EanHcTBO u3nyueckoil KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

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

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

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

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

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

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

O06o0mariiee NOBTOPEHUE.



OO0o0uIeHNe U cUcTeMaTU3alus COJEp KaHUs pa3liesoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, posib GU3MIECKON TEOprur B POPMUPOBAHUU MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKass BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, tenepoH, CBY-meub, yabTpa3ByKoBass JMAarHOCTUKa B TEXHHKE,



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



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

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

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOCHNE YCTOMYMBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

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

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTH TMPOEKTHYIO M HCCIEAOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

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

pa3BUBaTh KPEATUBHOE MBIIICHUE MTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATEeTLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

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

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3adayd pPe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

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

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE ATbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

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

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

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

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

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

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

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedekcuu il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBl JIPYTUX NPU AHAINA3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOUUOHAIIbHBIN MHTEIUIEKT, peAnoaraonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHE JIeHCTBOBATh, UCXO/S U3
CBOHX BO3MOXKHOCTEH;

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

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

[TPEAMETHBIE PE3VJIbTATHBI



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

NOHMMAaTh POJb (U3UKK B  IKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE ITOJIE;

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

aHANM3UPOBaTh M OOBACHATH MEXAHMYECKHUE IPOLECCHl W SIBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCUTENBHOCTH ['amuiies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCJIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
HenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM I1ienu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEprus ynpyrod nedpopmanuu NOpPYKHUHBI, KOJMYECTBO TEILJIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO T10JIH,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKeHHUE, MU(y3us, HUCIIapeHHeE,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOM BETMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHbIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

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

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3ULIUKA SKOJIOTUYECKON O€30aCHOCTH, MPEACTABICHUN O PALIMOHATEHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJAEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCCMaTPUBAEMO MPOOIEMBI;

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

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCST YMEHUI:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIbHOM, CUCTEMATU3HPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00ILIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOIeOaHus, MATeMaTUYECKU MasITHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CICUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCHUTEJILHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiI0OBOTO M MACCOBOTO YHCEN W IHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsl AlIpa, SHEPTHUSI CBA3U SAPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oerta-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX TeJl, IBOIONNH 3BE3] 1 BeeneHHol;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEUIHOCTE  M3MEPEHMi, JenaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEITI0KEHHON TMIOTE3bL: IAHUPOBATh
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0I01aTh TpaBuiia 6€30MacHOTO TPyAa MPH MPOBEICHUU HCCIEAOBAHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW W HESABHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IIPOBOJUTH PAcU€Thl HA OCHOBAHWU MMEIOIINUXCS JAaHHBIX, aHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TPEOYIoLIMe NPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE€ Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynme C HCHOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiied nmpodeccnoHalbHON JesITENbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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BOJIHBI
2.4 OnTHka 25 1 https://m.edsoo.ru/0BLJ6N69R
Hroro no paszneny 60

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcnoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Wroro no pazmeny 5
Paznen 4. KBAHTOBASI ®U3UKA
4.1 KopmyckysipHO-BOJTHOBOM JTyaliu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 dusnka aToma 5 https://m.edso00.ru/ZLJ435GQC
)
4.3 VISHIC STOMHOIO Apd 1 STCMCHTAPIHbX 5 https://m.eds00.ru/QAWLMHSIT

YaCTHI]



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

Wroro no pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPO®PU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 https://m.edsoo.ru/RPXW8WN4N

Hroro no pazgeny 12

Pazzea 6. PU3HUYECKHAN MPAKTUKYM

6.1 Ou3nuecKuii MPaKTHKYM 16 16 https://m.edsoo.ru/ELIALIAJIF

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanusa 1 0000IIeHIE
7.1 TPEAMETHOTO COAEp )KaHHf[ 1 otbITa 15 https://m.edso0.ru/P5CGRX7IW

NEeSATSILHOCTH, TPHOOPETEHHOTO MTPH
n3ydeHuu kypca ¢pusuku 10 — 11 kmaccos

Hroro no pazgeny 15

PeszepBHoe Bpems 10 https://m.edsoo.ru/E6SRY9XLB

OBUIEE KOJIMYECTBO YACOB I10 170 4 16

[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH S

DJIeKTPOHHBbIE NH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

Ousuka — pyHAaMEeHTATbHAS
HayKa O IIpUpoze

https://m.eds00.ru/AGD12L.71X

HayuHsblii MeTOZ1 TO3HAHUS U
METO/IbI UCCIEAOBAHUS
buznuecKuX SIBICHUN

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

OKCIIepUMEHT U TEOpHUs B
npoLecce MO3HAHUS TIPUPOIBL.
HaGnronenue v SKCIepUMEHT B
duzuke

https://m.edsoo.ru/RV2VFFZL6

Crioco6b1 n3MepeHus (PU3NIECKUX
BEJIMYMH

https://m.edsoo.ru/BKMS7EYQO5

AOGCo0THAs M OTHOCHUTENbHAsS
MOTPEUIHOCTH U3MEPEHUIN
(UBUYECKUX BETUYUH

https://m.edsoo.ru/K3LQI3CFT

MopnenupoBanue B ¢pusuke. Ponb u
MecTO (PU3UKU B GPOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI
MHpa, B IPAKTUYECKON
JESATENBHOCTH JIIOJEH

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

MexaHudeckoe ABUKEHYE.
CucremMa oTcuera.
OTHOCUTEIBHOCTh MEXAHUYECKOTO

https://m.eds00.ru/QUQYCWDZP



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

nerxenus. [Ipsmas u oOpaTHas
3a]ja4d MEXaHUKHU

Pannyc-BexkTop MarepuaibHOM
TOYKH, €ro MPOEKIIUU Ha OCU
KoopauHat. Tpaekropus.
[Tepememenue. Cxopocts. Mx
IIPOEKLIMU HA OCHU KOOpAUHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpPHOE ITPAMOIMHENHOE
nerxkenue. ['padpuyaeckoe
OTHCaHNE PABHOMEPHOTO
PSMOJIMHEHHOTO IBUKCHUS

https://m.edsoo.ru/ZNKXPSMEF

10

CroxxeHue nepeMenieHnii u
ckopocreii. Perienue 3amau

11

HepaBHoMepHOE 1BH>KEHUE.
MrHoOBEHHas CKOPOCTb.
VYckopenue. IIpsamonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'paduueckoe onucanue
NPSIMOJIMHENHOT O ABMXKEHUS C
MOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

CBoOomHoe majieHne. Y CKopeHue
CcBOOOIHOTO ITaJICHNUS.
3aBUCHUMOCTbH KOOP/AMHAT,
CKOPOCTH, YCKOPEHUS OT BPEMCHH
U UX rpaduku

https://m.edsoo.ru/UYVY XC8JD

14

JIBrokeHue Tena, OpoIIeHHOro MO
YIJIOM K TOPU30HTY

https://m.edso0.ru/M\W6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

KpuBonuneliHoe 1BU>XEHUE.
JIBI>KEHUE 110 OKPYKHOCTH.
VYrioBasi v TMHEHAs CKOPOCTb.
Ilepuon u yacrora.
LentpocTpeMHUTEIBHOE 1 TTOJIHOE
YCKOpEHHUE

https://m.edsoo0.ru/SGZQQF5H2

16

KontponbHas pabora o Teme
"Kunemartuka"

https://m.edsoo.ru/DP1XR9HJI

17

[Iepsbiit 3axkoH HproTOHA.
MuepunanbHble CUCTEMBI OTCYETA.
[IprHIHAII OTHOCUTENBHOCTH
lNanunes. HennepuuanbHeie
CUCTEMBI OTCYETA

https://m.edso0.ru/8FO42H1L2

18

Cwiia. PaBHOJIEliCTBYIOIIAS CUJIA.
Bropoii 3akon Herotona. Macca

https://m.edso0.ru/2QC075VDL

19

Bzanmopencrtsue ten. Tperui
3akoH HeroToHa

https://m.edsoo.ru/NAD4VZADH

20

IIprHIMI CYyNIEPTIO3ULIUU CHUIL.
Pemenue 3agau Ha npuMeHeHUe
3akoHOB HproTOHA

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOIO TATOTEHUSI.
OKBHUBAJIEHTHOCTh
rPaBUTAMOHHOW U HHEPTHOMN
Macchl

https://m.edsoo.ru/AE40LUZYB

22

Cwita TSKeCTH U yCKOPEHHE
¢BOOOIHOTO ITaIEHUSA

https://m.edso0.ru/36LBC4Z20QJ

23

JIBmkeHre HeOECHBIX Tell U UX
HMCKYCCTBEHHBIX CITyTHUKOB.

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



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[TepBasi kocMHUYeCKasi CKOPOCTb.
3akonbl Kemnepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RVV3SSW081

25

Cuna tpenus. [Ipupoaa u Bubl
cu Tpenus. [IBukeHue B
JKUJIKOCTH U Ta3e C Y4ETOM CHIIbI
COTIPOTHUBIICHUSI CPEIIBI

https://m.edsoo.ru/UP3KXCTQU

26

Hasnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/SWDUEVCO2

27

AOCOJIIOTHO TBEPJIOE TEIIO.
[MoctymartensHo€ U BpaliaTeIbHOE
ABVKCHUC TBCPAOT'O TCIIa

https://m.edsoo.ru/UVIUYVE7Y

28

MoMeHT CHITBI OTHOCHUTENHEHO OCH
BpaieHus. [lneqo cuibl

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, IpUIOKEHHBIX K
TBepaoMy Tery. LleHTp TsoxecTH
Tesa. Y CIoBUS paBHOBECHS
TBeporo Tena. Buiel paBHOBecHs

https://m.edsoo.ru/\VFOEBAS878

30

Pemenue 3amau

https://m.edso0.ru/Q3QEPZXMR

31

KonTpomnpHas pabota mo Teme
"Iunamuka. CTaTuka TBEpOTO
Tena"

https://m.edso0.ru/41IHS90LZD

32

HNMnynsc MaTepuanbHOM TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOYEK.
[lenTp Macc cucTemsl
MaTepualbHBIX TOUeK. Teopema o
JBUKCHUM LIEHTPA Macc

https://m.edsoo.ru/3SPBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

I/IMHYJ'IBC CHUJIBI U U3BMCHCHHUC
HMITYyJIbCa TCJIa. 3akoH COXpPaHCHUA
HMITYJIbCA. PeaktuBHOE JBUXKCHUC

https://m.edsoo.ru/INJW80116

34

MOMEHT UMITyJIbCa MaTepHATbHOMN
touku. [Ipencrasnenue o
COXpaHEHHUU MOMEHTA UMITYJIbCA B
LHEHTPAIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

Pemenue 3amau

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

36

Pabota cuibl Ha MaioM U Ha
KOHCYHOM IICPCMCUICHUH.
I'paduueckoe npencrapnenue
paboThl cuibl. MOIIHOCT CHJIBI

https://m.edsoo.ru/B7N1YBP1N

37

Kunernueckas sneprus. Teopema
00 U3MEHEHUU KHUHETUYECKOU
SHEPIUH MaTepUaIbHON TOUKU

https://m.edso0.ru/N5SQCCI1EIM

38

IToTreHnmanbHbIe U
HEMOTCHIUAIbHBIE CUJIBI.
ITorenuumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

TpeTbsi KOCMUYECKAsI CKOPOCTb.
CBs13b pabOTHI HETIOTEHITUATBHBIX
CHJI C U3BMEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHHUsI MEXaHUYECKOMN
SHEPTrUHn

https://m.edso0.ru/66P2WGWS4

40

VYrnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnymnu ns uaeansHOU
JKUIKOCTH

https://m.edsoo.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edso0.ru/SO90PC322

42

PazBuTHne npeacraBieHuit o
npupojie TerioTsl. OCHOBHBIE
nosoxenuss MKT. Tudbdyzus.
bpoyHoBckoe nBuxkeHue

https://m.edso0.ru/0ZTXY71SW

43

Crpoenue ra3000pa3HbIX, )KUIKUX
Y TBEPIBIX TEN. XapakTep
IBIDKEHUS U B3aUMOJEHCTBUA
YacTHI] BEIIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepsl MOJIEKYJT
(aromoB). KonnuecTBo BelecTaa.
[TocrosiHHas ABoraapo

https://m.edsoo.ru/5SFCL7ZUUQO

45

Temneparypa. Temiosoe
paBHoBecue. Illkana Llenscus

https://m.edso0.ru/SDOFUFGIL

46

Pemenue 3amau

https://m.edsoo.ru/EGRV58D9F

47

NneanpHblil ra3. ['a30BbIe 3aKOHBI

https://m.eds00.ru/01M0X0OV4B

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3agau

https://m.edsoo.ru/7RAZ800M4

49

AbGcomoTHas TeMieparypa. 3aKoH
JlanbToHa

https://m.edso0.ru/27RGL3V1G

50

I/I3OHpOI_ICCCBI B UACAJIbHOM ra3€ €
INOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

https://m.edso0.ru/UQ9SUVODW

51

I'paduueckoe npencrapieHue
U30IIPOLIECCOB: U30TEPMA,
n30Xxopa, n3odapa

https://m.edsoo.ru/W1HC88PJ4

52

OcnoBHoe ypaBHeHne MKT

https://m.eds00.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Penrenue 3anau

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJIMHAMUYECKON CUCTEMBI CO
CpeHel KHHETUYECKON SHEeprue
MOCTYIATEIBbHOTO TEMIOBOIO
NBIDKEHUS €€ JaCTUIl

https://m.edsoo.ru/N6ETZ0OLDZ

55

O00011IeHNE U CUCTEMATHU3AIUS
sgauni 1o teMme "Ocuosslt MKT"

https://m.edsoo.ru/EDM5ZTZCY

56

KonTtponpsHas pabora o Teme
"OcunoBbl MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepmoanHaMuueckas CUCTEMA.
3a/aHue BHEIIHUX YCIOBUM JUIs
T/ cucremsbl. BHenHue u
BHYTPEHHUE apaMETPBI.
ITapamerpsl T/l cucTemsl Kak
CpPEIHME 3HAYCHUS BEIUYUH,
OIMUCBIBAIOIIUX €€ HA
MUKPOCKOIIMYECKOM YPOBHE

https://m.edso0.ru/4L636LXVZ

58

HYJ'ICBOG Ha4aJl0o TCPMOJANHAMUKHU.

CamMonpou3BoJbHas penaKcarus
TJI cuctemsl K TENIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLIRP

59

Monens niearsHOTro Ta3a B
TEPMOJMHAMUKE. Y CJIOBUSA
MIPUMEHUMOCTHU 3TON MOJEITHN

https://m.edsoo.ru/FOQVOQKQS8

60

YpaBHenue Menpeneena-
Kianefipona u BelpaskeHue ais
BHYTpPEHHEHN 3HEprun

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

Bripaxkenue aJisi BHyTpeHHEH
SHEPTrUU OJJHOATOMHOIO
UJeabHOTO rasa.
KBazucrtaruueckue u
HECTaTUYECKUE TIPOLECCHI

https://m.edsoo.ru/L1XUZJSC7

62

OnemenTapHas paboTa B
TepMOJMHAMHUKE. BorunciieHue
paboTsI 1o rpaduKy Mmporecca Ha
pV-auarpamme

https://m.edsoo.ru/YHE1589A1

63

Temonepenaya kak crnoco0
U3MEHEHUsl BHYTPEHHEHN dHepruu
TJI cuctemsl 6€3 COBEpIICHUS
paboThI

https://m.edsoo.ru/BDN5GEKP7

64

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTyUYCHUC

https://m.eds00.ru/QMA4T9ETS8

65

KomandecTBO TENIOTHI.
TemnoémkocTs Tena. Y aenbHas u
MOJISIpHAs TEIUIOEMKOCTH
BeIllecTBa. Y AeIbHAas TEII0Ta
CrOpaHMS TOIIIMBA

https://m.edsoo.ru/RQASBF9Q5

66

Pacuér konmdecTBa TEIIIOTHI IIPH
TeIIoneperaye

https://m.edsoo.ru/B4ANQ2B026

67

IToustue 06 agradbaTHOM
npouecce. [IepBriil 3aK0H
TEPMOANHAMHKN

https://m.eds00.ru/SOXBMXFYN

68

KonugectBo TemnoTs! 1 paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEN
sHepruu TJI cuctemsl

https://m.edso0.ru/59W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

BTopoii 3ak0H TepMOJIUHAMUKHI
JUIsL PABHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeoOpatumocTs NpupoIHBIX
IIPOLIECCOB

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

70

IIpuHIUITBI AEACTBUS TEMIIOBBIX
mamuH. KIT/]

https://m.edsoo.ru/Z25PJPKKU

71

MakcumanbsHoe 3nauenue KII/I.
Hukn Kapno

https://m.edsoo.ru/QATFSEOKO

72

Pemenue 3amau

https://m.edsoo.ru/0Q1VD6XJT

73

DKOIOIrNYECKHUE aCIIEKTHI
HUCITOJIB30BAHUS TCIIJIIOBBIX
neurareiei. TermioBoe
3arpsi3HEHUE OKPY KaIoIIel cpebl

https://m.edsoo.ru/ZIFEWQ2SV

74

Pemenue 3agau

https://m.edso0.ru/UYVV9T878

75

O00011eHNEe U CUCTEMATU3 AL

3HaHMUU 110 TeMe "TepMoaguHaMUKa.

TenmoBeie MaIuHb"

https://m.edsoo.ru/A6UQLWI1EB

76

KonTponbhas pabota mo Teme
"Tepmonunamuka. TernnoBbie
MAaIIuHE"

https://m.edsoo0.ru/X4AG7PJV]

77

[TapooGpazoBaHue U KOHIEHCAIHUS.

Hcnapenue u kureHue. Y neibHas
TEIUI0Ta NapooOpa3oBaHUs

https://m.edso0.ru/\W4505S1GQ

78

HaCBIIJ_[eHHLIC N HCHACBIIICHHBIC
Mapel. KadgecTBeHHas 3aBUCUMOCTD
IIJIOTHOCTHU U JaBJICHUSA
HACBIIICHHOI'O Imapa OT

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEMIEPATYphl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIIEHHOT'O Tapa.
3aBUCHUMOCTh TeMIIepaTyphbl
KUIICHUS OT JaBJICHUS B KUAKOCTU

BnaxxaocTs Bo3ayxa. AOCOMIOTHAS

79  OTHOCHTEILHAS BIAKHOCTL https://m.edsoo0.ru/QROQNGWOZ8

80 Pemenue 3anau https://m.edsoo.ru/PKAPBXZGT
Teépnoe Teno. Kpucraminueckue

81 1 aMop(HBIE Tesa. AHU30TPOIIHUS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KPUCTAJIJIOB
[InaBnenue u KpucTaUIM3aIKA.

82 VY aenpHas TEMIIOTA TUIABJICHUSI. https://m.edsoo.ru/WYH1C81KN
CyO6numarus
Hedopmaruu TBEpAOTO TENA.

83 Pacrixerue i cxatae. Casir. https://m.edsoo.ru/961UIDFRU
Mopnyns FOnra. Ilpenen ynpyrux
nedopmaruit
TennoBoe paciIMpeHne KUIKOCTEN

84 M TBEP/BIX e AHravaOHHW https://m.edsoo.ru/1R1740Q0N
TEIJIOBBIX KOJeOaHUN 4acTHIl
BEleCTBA

g5 | |peobpasomaie SHepri & https://m.eds00.ru/UUIQYTXYF
(ba3oBbIX nEepexo1ax

86 YpaBHEHHE TEIUIOBOTO OamaHca https://m.eds00.ru/5CVIKKTMW

87 Pemenue 3amau https://m.edsoo.ru/2L7HENBQ2
[ToBepxHOCTHOE HATSKEHUE.

88 Kamwmnspusie siBnenus. Jlapinenne https://m.edsoo.ru/Z9FYJNI4U

MOJ1 UCKPUBJIEHHON TOBEPXHOCTHIO



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U

s)kusikoctu. @opmyna Jlammaca

89

O00011eHrEe U cCUCTEMATU3ALIIS
3HaHUM 1O TeMme "ArperaTHble
cocTosgHud BemecTa. Pa3oBbie
nepexomnl"

https://m.edsoo0.ru/V3TS29GT9

90

KonrtponbHas pabora no reme
"ArperaTHble COCTOSIHUSA
BeniecTBa. Pa3zoBble MEPexobl"”

https://m.edsoo.ru/BTE57DDIP

91

DneKkTpu3anus Ten u eé
IPOSIBJIECHUS. DINEKTPUUECKUI
3apsa. JIBa BU1a SIEKTPUYECKUX
3apsnoB. [IpoBoHUKY,
JUBJIEKTPUKU U MTOTYITPOBOIHUKI

https://m.edsoo.ru/ESV1IQRBVX

92

DJIEMEHTAPHBIN 3JIEKTPUYECKUIA
3apsil. 3aKOH COXpaHEHUs
3JIEKTPUYECKOTO 3apsiaa

https://m.eds00.ru/QJTV6HK7Q

93

Bzaumopencreue 3aps0B.
Toueunsle 3apsanel. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3amau

https://m.edsoo.ru/XCFAV8SHK

95

Onexrpuueckoe noie. Ero
JEICTBUE HA MIEKTPUUIECKUE
3apssl

https://m.edsoo.ru/EF3CUR72W

96

Hanps>k€HHOCTB IEKTPUIECKOTO
noJisi. [1po6usiit 3apsin. Jlnnun
HaIPsKEHHOCTH DJIIEKTPUYECKOT O
noJisi. OTHOPOJHOE IIEKTPUUECKOE
oJie

https://m.edso0.ru/9KBCOFP9X

97

ITorenMaILHOCTE

https://m.edsoo.ru/QJAHEFATR



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR

OJICKTPOCTATUYCCKOI'O I10JIA.
Pa3zHoCTh MOTEHIINAIOB B
HaIIps>KCHUEC

98

IloTeHumanbHas SHEPrUs 3apsiia B
3JIEKTPOCTATHYECKOM II0JIE.
[Torennuman 3neKTpOCTaTUYECKOTO
OIS

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HAPSHKEHHOCTHU MOJISL U
Pa3HOCTH ITOTEHIUAJIOB JUIs
IIEKTPOCTATUYECKOTO ITOJIS

https://m.edso0.ru/3SWNQFLP9Y

100

[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJEN

https://m.edsoo.ru/WS1GYRA4I3

101

Pemenue 3amau

https://m.edso00.ru/2630Y5063

102

ITone Toueunoro 3apsnaa. [Tone
PaBHOMEPHO 3apsiKEHHOU cepbl

https://m.eds00.ru/BGX3JCTAQ

103

[Tose paBHOMEPHO 3apSKEHHOTO
no o0béMy mapa. [Tone
PaBHOMEPHO 3apsHKEHHOU
0ECKOHEYHOM MIO0CKOCTH

https://m.edsoo.ru/L4L5W448T

104

IIpoBogHUKY B
ANEKTPOCTATUYECKOM TTOJIE.
VYcnoBue paBHOBECHS 3aps/I0B

https://m.edso0.ru/6GVP71B38

105

JIM3AEKTPUKHY U MTOJTYTIPOBOHUKH
B DJIEKTPOCTATUYECKOM I10JI€

https://m.eds00.ru/3G6DWKG2I

106

Konpencarop. DneKkTpoéMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTh
IJIOCKOT0 KOH/IEHCAaTopa

https://m.edso0.ru/GHLGD83X7

107

[TapannenbHOE COeAUHEHHE

https://m.edso0.ru/60WN2ZDHS8



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8

KOHAOCHCATOpPOB

HOCJ’IC,I[OB&TCJ'IBHOC COCOAUHCHUC

108 https://m.edsoo.ru/OZ9EPI4LY
KOH/ICHCATOPOB
OHe e

109 HEPTHA SAPDKEHOTO hittps://m.eds00.ru/SW376XS521
KOHJIEHCATOpa

110 Pemenue 3amau https://m.edsoo.ru/NLHAFISYY

111 JBIDKCHHC 3aPAKCHHON HaCTHIIEI B https://m.eds00.ru/9PGVSY9IWG
OJIHOPOJTHOM DJICKTPHUYECKOM I10JIe

112 Pemenue 3amay https://m.edsoo.ru/UXILTUSMXW
O00011IeHNE U CUCTEMATH3AIMS

113 3HaHUH N0 TeMe "DIeKTpUIecKoe https://m.eds00.ru/QCIRPYCGA
mose"
K o

114 " OHTPOILHAA pabota r'fo TeMe https://m.edsoo.ru/WRQGZBRF7

DIIEKTPUUYECKOE T0JIE

Cwuna toka. ITocTOSHHBIN TOK.
Yy

115 CIOBI CYIECTBOBANHA https://m.edsoo.ru/L8LE4KUV5
MOCTOSTHHOTO 3JICKTPHYECKOTO
TOKa
Hcto oka. Ha eHHe

116 TOUHMIH TOka. HATPDREHHE 1 https://m.eds00.ru/RUFCAYTDO
6)1(®
3akon Oma acTKa IEMH.

117 KOH LIMA JUTT YAACTRa HeTH https://m.edso0.ru/64VZXZ2GP
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCHUMOCTb COITPOTUBIICHHS

118 O/IHOPORHOTO HPOBOAHHEKA OT €10 https://m.edsoo.ru/KE2FEN35X
JUTMHBI ¥ TIOMIAAH TOTIEPEYHOTO
ceyeHus
N4

119 ACTBHOS CONPOTHBITCHHE hitps://m.eds00.ru/Y4ZTZRZAI

BelllecTBa. Penrenue 3amaq



https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI

ITocnenoBarensHOE,

120 napajuieIbHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCTMHCHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

121 aeKTpudecKkux 1enei. [Ipapuna https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemenue 3amau https://m.edsoo.ru/LXRB618PO

123 Pabora onietpiecioro Toka. https://m.edsoo.ru/PLTTBZGPC
3akon Jxxoyns —Jlena

124 Pemenue 3amau https://m.edsoo.ru/R6JHOGRY6
MOITHOCTP JEKTPUUYECKOTO TOKA.

125 TenmoBas MOIIHOCTG, BhIACIsICMAs https://m.edsoo.ru/CONEPSIIH
Ha PE3UCTOPE

126 Pemenne 3amau https://m.eds00.ru/90KODG7HY

127 OAC u Bryrpenee https://m.edsoo.ru/MGCEWIVUL
COTIPOTHBIIEHUE UCTOYHHKA TOKA

1pg | Oakom Owa aminomioi https://m.eds00.ru/XQP3RIDKA
(3aMKHYTO¥) SJIEKTPUUYECKOM T1ETIH

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

130 MOonIHOCTh UCTOYHUKA TOKA https://m.eds00.ru/OWH2Q5J0S

131 KopoTkoe 3ambikaHue https://m.edsoo.ru/9WFHKYNVF

132 KoHnneHncarop B memu mocTOSSHHOTO
TOKa

133 Penrenne 3amau https://m.eds00.ru/52KZZJPDT
Pemenue 3agad mo reme

134 "TToCcTOSTHHBIN ANEKTPUYECKUI https://m.eds00.ru/5175121DC

TOK



https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC

135

Penrenue 3amad mo reme
"I[TocTOAHHBIN IEKTPUUECKUI

TOK

https://m.edsoo.ru/DX6SFSQ5I

136

Penrenue 3amau mo reme
"ITocTOAHHBIN JIEKTPUUECKUI

TOK"

https://m.edsoo.ru/K835E5INT

137

O00011IeHNE U CUCTEMATU3ALUS
3gauui 1o treMme "[locTodHHbBIH
AJIEKTPUYECKUI TOK"

https://m.edsoo.ru/\WXUI1LRUC5

138

KonTtponpsHas padora o Teme

"TTocTOSIHHBIN ANEKTPUUYECKUI

TOK"

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

139

3JICKTpI/I‘IeCKa$I IMpOBOANMOCTD
Ppa3JINYHbIX BCIICCTB.
SHCKTpI/I‘IeCKI/Iﬁ TOK B MCTaJljiax.
CBerHpOBOI[I/IMOCTI)

https://m.edso0.ru/DV219CC72

140

DNEKTPUYECKUH TOK B pacTBOpPax U

paciijiaBax 3JICKTPOJIIUTOB. 3aKOHEBI
d)apaz[eﬁ AJI BJICKTPOJIN3a

https://m.edsoo.ru/36 L9OKOEE

141

DJIIEKTPUUYECKHI TOK B raszax.
ITimazma

https://m.edsoo.ru/MEDWMLCJ6

142

DNEKTPUUECKUH TOK B BAaKyyMe.
Baxyymubie mpr0Oopbl

https://m.edsoo.ru/HNIAJ5B73

143

DJIEKTPUYECKUI TOK B
MOJTYITPOBOTHAKAX

https://m.edsoo.ru/56 KAVJECB

144

[TorynpoBOTHUKOBBIE TPUOOPHI

https://m.edsoo.ru/EKLRQTDAX

145

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"NU3MepeHune cuibl TOKa U

https://m.edsoo.ru/Y15A50SQV



https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV

HANPSDKEHUS B LENH MOCTOSHHOTO
TOKa MpY MOMOIIIH aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIIBHBIX
npuOopoB" miu "3HAKOMCTBO C
udpoBoii 1aboparopueii mo
¢usuke. [Ipumeps! n3MepeHust
($U3NUECKUX BETHMYUH MIPH
MIOMOIII KOMITBIOTEPHBIX
NAaTYUKOB"

146

Ou3nyecKkuil MPakTUKYM IO TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKECHHUS C LIEJIBbIO ONpeaeTICHUS
MTHOBEHHOM CKOpocTH"

https://m.edsoo.ru/CN3FHCY83

147

dusnueckuil NpakKTUKYM 10 TeMe
"M3MepeHune yCKOpEeHHUs ITpU
PSIMOJIMHEHOM
PaBHOYCKOPEHHOM JABM>KEHUH IO
HAKJIOHHOM IJIOCKOCTH" WIN
"HccnenoBaHue 3aBUCUMOCTH
IIyTH OT BPEMEHU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUU"

https://m.eds00.ru/70Y40Y610

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHne yCKOpeHus
CBOOOHOTO Ta/ieHus" MU
"N3yueHue nBUKEHUA Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru/87JADYSZ2

149

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tela 1o
OKPYKHOCTH C ITOCTOSIHHOM MO

https://m.edsoo.ru/DY1D4C16J



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

MOJIYJIFO CKOPOCTBIO" WIIN
"NccneqoBanue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro MapaMeTpoB"

150

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenne paBHOICHCTBYIOMIEH
CWJIBI TIPY JBWKCHUH OpyCKa 10
HAKJIOHHOM TIOCKOCTU" WIIN
"IIpoBepka rumnoTe3bl 0
HE3aBHCHMOCTH BpEMEHU
JBUKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTOsHUE OT €ro Macchl"

https://m.edsoo.ru/ZTOFG6J4U

151

®u3NUeCcKuil TPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTrOCTH, BO3HUKAIOIINX B
HpYyXHHE U PE3UHOBOM 0Opaslie,
oT ux aedopmaru’ uiu
"N3yuenne qBUKEHUS CUCTEMBbI
TEJ, CBI3aHHBIX HUTHIO,
MEepPEeKUHYTON yepe3 NErkuit 610K’

https://m.edsoo.ru/UL391C40QD

152

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"U3mepenue kordpdurirenta
TPEHMSI 110 BEJIMUUHE YIIIOBOTO
Kod(duIMeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpyCcKa M0 HaKJIOHHOU
IJIOCKOCTH C TEPEMEHHBIM
Kod(purmeHToM TpeHus" uiIn

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



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

"U3ydyeHue NBHKEHUS Irpy3a Ha
BaJly C TpeHUEM"

153

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue ycioBuid
paBHOBecHsI TBEPAOIO Tea,
MMEIOIIETO OCh BpallleHus" Win
"KoHCcTpynpoBaHuE KpOHIITEHHOB
U pacy€T CUJ1 yOpyrocTH" wiu
"N3y4yeHue ycTOHYMBOCTU
TBEPOTO Tella, UMEIOIIETO
Iomaab onopsl"

https://m.edsoo.ru/MI0QT27R6

154

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena mno
TOPMO3HOMY ITyTH" WU
"M3MepeHue CUIIbI TATH, CKOPOCTH
MOJIIIN AIEKTPOMOOHIIS 1
MOIIHOCTH CHJIBI TATU" WIN
"CpaBHeHHE U3MEHEHUS UMITYJIbCca
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue COXpaHEHUS
MMITYJIbCA IIPU yIIPYTOM
B3aMMOJEHCTBUM" WK
"M3MepeHne KHHETUUECKON
SHEPrUU Teja 0 TOPMO3HOMY

yTH

https://m.edso0.ru/FZ0CNRGTA

155

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOTO
nporecca (PeKOMEHI0BaHO
UCIIONTh30BaHue U(PPOBOH

https://m.edso0.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

naboparopun)" win "M3ydeHue
M30XOPHOTO Mpoluecca’ uiu
"N3yuenune nzobapHoro mporiecca"
unu "l[IpoBepka ypaBHEHUs
cocrosiHus"

156

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepenue yaenbHOM
TEIIOEMKOCTH'" MIIN
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBadnue agnadaTHOro
npouecca" wnn "U3yuenue
B3aUMOCBSI3H SHEPTUHU
MEXMOJICKYJISIPHOT'O
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KUMEHUS )KUIKOCTEH"

https://m.edsoo.ru/PPBTS0U4D

157

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEH
UCHapeHus KuaKocTen" nim
"M3MepeHne yAeabpHOM TEIIOThI
raBiaeHus abpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX AapOB" UIU
"N3mepenue abCoOMOTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B MIOMENIEHUN".
N3mepenne kodddurirnenrta
MOBEPXHOCTHOTO HATSKEHUS

https://m.edsoo.ru/0ZA5PMDO07

158

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus

https://m.edsoo.ru/5BPTN1YZU



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

SHEPTUU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
W3JIyYEHHUS CBETOMOa" WIIu
"N3ydyeHue npoTekaHus TOKa B
LeMHy, coiepkalie konaencarop”
M "PacnpeneneHnue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COECIUHEHUH
KOHJICHCATOPOB"

159

Ou3nyecKkuil MPakTUKYM IO TEME
"UccneqoBaHue CMEIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"N3mepenue yaenbHoro
COINPOTUBIIEHUS IPOBOJIHUKOB"
i "VccaemoBanne 3aBUCUMOCTH
CHJIBI TOKA OT HANIPSDKCHUS JIJIS
JIAMITBI HaKaJTMBaHU"

https://m.edsoo.ru/UAIS3VVKE

160

Pu3NYecKuil NPaKTUKYM 110 TEME
"Habnronenue annektponuza’ wim
"N3mepenue 3apsaa
OJHOBAJICHTHOTO MOHA' WU
"UccnenoBaHne 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA
ot Temneparypsl’ win "CHsaTHE
BOJIBT-aMIIEPHON XapaKTEPUCTHKU
nuoxna"

https://m.edso0.ru/72JJ3YC6L

161

Peseprubrit ypok. O6001eHIE U
cucremMatu3anus 3HAHUH 110 TEME
"KunemaTtuka"

https://m.edsoo.ru/LQO93M5SQ



https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ

162

PesepBHbIil ypok. O0001ICHHE 1
CUCTEeMaTH3alusl 3HaHHUH 10 TeMe
"naamuka"

https://m.edsoo0.ru/S7CS1UFMI

163

PesepBHbIil ypok. O0001ICHHE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"Craruka TBEpIO0TO TeNa"

https://m.edsoo.ru/ XVYUMKRX6N

164

PesepBHeiit ypok. O600IICHHE U
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHbBI COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/C37TWXULT?2

165

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"OCHOBBI
MOJICKYISIPHOKUHETUIECKOM
Teopun"

https://m.edso0.ru/3PBKBKI16D

166

PesepBHslit ypok. O60011eHNE U
CHCTeMaTHu3allys 3HAHUH 110 TeMe
"TepmoanHamuka. TernaoBbie
MalInHb"

https://m.edsoo.ru/IZZC67VF1

167

PesepBHslit ypok. O6001IeHNE U
CHCTeMaTH3aIlus 3HAHUH 10 TeMe
"ArperatHble COCTOSIHUSI
BemecTsa. PazoBble nepexosl”

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

168

Peseprubrit ypok. O6001eHue
cucremMaru3anus 3HAHUH 110 TEME
"Onektpuueckoe nose"

https://m.edsoo.ru/URWB5CULE

169

Peseprubrit ypok. O6001eHIE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"TToCTOSTHHBIN ANEKTPUYECKUI

TOK

https://m.edso0.ru/ANCOULLOV



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

PesepBHbIil ypok. O0001ICHHE 1

170 cUCTEMAaTH3alNA 3HAHUH 110 TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3iuuHbIX cpeaax"
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

Koaun4yecTBO 4acoB

Ne HMara DJIeKTpoHHbIe U pPOBbIE
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE PECYPChI
padoThI padoThI
B3anMonelicTBrE ITOCTOSHHBIX
a 0 OBO OB C

1 MArHHTOB 1 HPOBOATHIOB 1 https://m.eds00.ru/H05J3PQ24
TOKOM. MaraurtHoe 11oJe.
I'mnote3a Ammepa
BexTop MarHUTHOM MHIYKIUU.
IT

2 PHHIHT Cynepnf) UL 1 https://m.eds00.ru/0YNNE57SO
MAarHuTHBIX Ionei. JInauu
MarHUTHOM MHIYKLIHUH
M

3 ATHUTHOC TOJC HPOBOAHIIKE © 1 https://m.edso0.ru/F10ASACBX
ToKOM. OnbIT Opcrena
C A é

4 118 AMICPa, CC HaupasIeHue 1 1 https://m.edsoo.ru/1JJEDF5HEN
MOAYJb

5 Pemenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[Ipumenenue 3akoHa Amrepa.

6 DIEKTPOU3MEPUTENBHBIE 1 https://m.edsoo.ru/5A2ACKSRB
npuOopbI
Cuna JlopeHiia, €€ HanpaBJIeHHE

7 1 Mozyte. [Busketie 1 https://m.eds00.ru/6MB8YZSTN
3apsHKEHHON YaCTHITHI B
OJTHOPOJTHOM MarHUTHOM I10JIe
Pemenue 3agau https://m.edsoo.ru/FWURORSOE

9 Pa6ora cuel Jlopenna https://m.edsoo.ru/MTHD23Z45

10 Pemenue 3amau https://m.edsoo.ru/GH8JAPHBQ



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

MarsauTHOE T10JI€ B BCIIICCTBCE.

11 ®deppoMarHeTHKH, mapa- u https://m.edsoo.ru/W7HGQBK70
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA

12 dbeppomarnetukoB. [I[pumMeHnenne https://m.eds00.ru/960J4E47D
dbeppoMarHeTUKOB
P

13 " CLICHHE Sajad HO"TeMe https://m.eds00.ru/Q8JGTYNHT

MaruauTHo€e nosie

P

14 " CLLICHHE Saa HOHTeMe https://m.edsoo.ru/MPCUALFIM

MaruauTHo€e nose

SIBneHne ANEeKTPOMArHUTHOM

15 nHaykuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHUTHON WHTYKITUU

16 OC uHayKIAH https://m.edso0.ru/8STLELGTJZ
3 o

17 AXCOH SHCKTPOMATIHTHON https://m.edso00.ru/7TEOPOGAR3
nHaykunn Papanest
B .

18 VIXPEBOE SrICKTpiriceroe Tore https://m.eds00.ru/IONVHOINK
Toxu dyko
OJ1C MHAYKINY B ABUKYIIAXCS

19 https://m.edsoo.ru/X0013RAA1
MPOBOHHUKAX

20 Pemienue 3anau https://m.eds00.ru/ZZTUBO2GQ

21 [TpaBumno Jlenma https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTE. Katymka

22 WHAYKTUBHOCTH B LIETIN https://m.edsoo.ru/37WBAJCTF
MOCTOSIHHOTO TOKa
A .

23 biieHHe caMonHAyKih. S/C https://m.edsoo.ru/99CECGMBH
CaMOUHYKITUU

24 DHeprusi MarHuTHOTO MOJIst https://m.edso0.ru/PS4AXRHOGS



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

KaTyYHIKU C TOKOM.
:‘)J'IGKTpOMaI‘HI/ITHOC IIoJIC

25

Penrenue 3anau

https://m.edsoo.ru/MAWTH1ZS0

26

O00011eHrEe U cCUCTEMATU3 AL
3HAHUH 110 TEME
"OnexkTpoguHamMuka"

https://m.edsoo.ru/WZCM1SBLO

27

KoHTposbHas pabora 1o Teme
"OnexkTpoaguHaMuKa"

https://m.edsoo.ru/N9QLKI45Y

28

KosebarenbHas cucrema.
CBoOOIHBIC KOJICOAHNS.
lMapmonnueckue konebanus

https://m.edsoo.ru/R7D8WGSTQ

29

Kunemarudueckoe u
IUHAMHYECKOE OIMCAHNE
KoneO0aTeIbHbIX ABMKEHHI

https://m.edsoo.ru/GLUGM9ASP

30

DHepreTuyecKkoe ONnucaHue.
BriBog inHaMu4uecKoro
ONMUCaHUsl TAPMOHUYECKHUX
KoJeOaHui U3 Ux
SHEPIreTHYECKOro U
KHHEMATHYCCKOTO OIMMCaHMS

https://m.edso0.ru/3A83V2VLE

31

Ammuintyna u ¢aza xonebanui

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuron u yacToTa KoJIeOaAHHMIA.
[Tepron ManbIx cBOOOIHBIX
KOJIeOaHU MaTEMaTHIECKOTO
MasTHHKA. [lepro cBOOOTHBIX
KoJie0aHUM MPY>KUHHOTO
MasiTHHKA

https://m.edsoo.ru/BUSUSUF04

33

3aryxaromye KojaeOoaHusl.

https://m.edsoo.ru/TGTJTWAUQ



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

BriHyX1€HHBIC KOJICOaHUSI.
Pe3onanc

34

ABTOKOJIEOaHNSA

https://m.edsoo.ru/BW1KOUGVP

35

Pentenue 3anau

https://m.edsoo.ru/XPWCJICPJ

36

VYpok-koHpepeHus
"MexaHuyeckue KoyiebaHus B
MY3bIKaJIbHBIX HHCTPYMEHTaX"

https://m.edsoo.ru/DAYGBRUYJ

37

O00011IeHNE U CUCTEMATH3AIUS
3HaHUU 110 TeMe "MexaHndeckue
konebanus"

https://m.edsoo.ru/SV7MHCH10

38

DJeKTPOMarHUTHBIE KOJICOAHHS.
KonebarenbHbIi KOHTYD

https://m.edsoo.ru/H5B2WS8APN

39

®opmyna Tomcona. Csi3b
aMIUIUTYIBI 3apsaa
KOH/JIEHCATOpa ¢ aMILIUTY 101
CHUJIBI TOKA B KOJIEOATETHHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHMsI SHEPTUU B
uiealbHOM KoJieOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/MMO1P2WQN

41

3aTYXaIOH_II/IC SJICKTPOMArHuTHBIC
KoJIeOaHHSI. BBIHY)KI[CHHBIC
SJICKTPOMArdHuTHBIC KoJieOaHMs

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

42

IIepemennslit TOK. Pe3ucrop u
KOH/IEHCATOp B LIENIH
MIEPEMEHHOT0 TOKA

https://m.eds00.ru/OG6JOHTOD

43

KaTYHIKa HHAYKTUBHOCTHU B LCIIN
IEPEMECHHOT'O TOKa

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



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

3akoH Oma il 2JIEKTPUYECKOM

44 https://m.edso0o.ru/P1FZDISQV
MK IEPEMEHHOTO TOKa
MOIIHOCTh EPEMEHHOTO TOKA.
45 itg::;gii;iiﬁ:cgwmmee https://m.edsoo.ru/6P4CXH152
HaNpsHKSHUS
46 Pe3onanc B aneKTpuYecKoi menu https://m.edsoo.ru/AYQWXESRA
47 Pemenue 3amay https://m.edso00.ru/0CVLSMIOS
Wneanbublii Tpanchopmarop.
48 Hporssozctso, iepenasa u . https://m.edso00.ru/F142U7UQR
NOTpeOIeHUE ANEKTPUUECKON
SHEPIUu
DKOJIOTUYECKUE PUCKU ITPU
MIPOM3BOJICTBE AIEKTPOIHEPTHUH.
49 KynpTypa nucrosb3oBanus https://m.edsoo.ru/UYDMJIDXZW
3JIEKTPOIHEPTUU B MIOBCEIHEBHOM
KU3HU
50 Pemenue 3anau https://m.edsoo.ru/IR54QM6F2
51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06o00611eHNe U cUCTEeMaTU3ALUS
52 3HaHUU MO TeMe https://m.edsoo.ru/I6YYY79EQ
"J1eKTpoOMarHuTHbIE Kosebanus"
MexaHu4eckre BOJHBI.
53 XapakTepUCTUKH MEXaHUYECKHUX https://m.edsoo.ru/OP6YANBXC
BOJTH
54 CBoiicTBa MEXaHMYECKUX BOJIH https://m.edso00.ru/4S5QXKBUX
55 3ByK. XapaKkTEpUCTUKH 3ByKa https://m.edsoo.ru/lUEH3ZVKKV
56 Wnudpa3Byk u ynbTpa3BykK. https://m.edsoo.ru/24XDNL1P1



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

[IlymoBoe 3arpsisHeHHE
OKpPYXKarollen cpebl

57

Penrtenue 3amau

https://m.edso0.ru/SWQOQHEYAJ

58

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI.
I/IBHy‘ieHI/IC OJICKTPOMAarauTHBIX
BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

DHeprus MMEKTPOMarHUTHBIX
BoJsiH. CBolicTBa
AJIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

HpI/IHIII/IHI)I paIII/IOCBﬂ?;I/I 158
TeJIeBUICHUA. Pagnonokamus.
DIIeKTPOMarHuTHOE 3arpsi3sHEHUE
OKPY’KaroIllen cpebl

https://m.edsoo.ru/7KCCHOBN5

62

KonTponbhas pabota mo Teme
"Konebauus v BOJHEL"

https://m.edso0.ru/NJT16HVEI

63

CserT. 3aKOH NPSMOJIUHENHOTO
pacrpoCTpaHEHHs CBETA

https://m.edsoo.ru/KERDTMZWV

64

Pemenne 3ama4d Ha MMPUMCHCHUC
3aKOHa l'IpSIMOJ'IHHGfIHOl“O
pacinpoCTpaHCHUA CBCTa

https://m.edsoo.ru/3H2YL4R4I

65

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe 3epKaiio

https://m.eds00.ru/TIX9ZBOSG

66

[Ipenomiienue cBeTta.
AOCOITIOTHBIN 1 OTHOCUTEIHHBIN
MOKa3aTeNb MPEIIOMIICHUS.

https://m.edsoo.ru/LNCHJ3MOR



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

[TonHOE BHYTpEeHHEE OTpakeHUE.
[IpenenbHbIN yrod MoaIHOTro
BHYTPEHHET0 OTPaKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

67 3aKOHOB OTPaKCHHS U https://m.eds00.ru/C4D3UDGG4
NpEIOMIICHUS CBETa
Xon nydeit B mpusme. ucnepcust

68 ceta. CII0XKHBIH COCTaB 0€10T0 https://m.edsoo.ru/HYZWS63L2
ceera. LBer

69 sl Poxycroe paceroe i hitps://m.eds00.ru/SXWYEXTXM
ONITUYECKasl CHJIA JINH3BI
[Toctpoenne nzobpaxkeHuii B

70 JMH3aX U UX CUCTEMAX. https://m.eds00.ru/6SRTDG4V7
YBenuueHue JIUH3bI
Pemenue 3agau Ha mocTpoeHue

71 n300pakeHHi, OTy4aeMbIX C https://m.edsoo.ru/YAGCQPWZX
MOMOIIBIO JINH3

72 I'na3 xak ontuyeckas cucrema https://m.edso0.ru/OVMKI19EZ
Pewenne 3anau. IIpeneinst

73 IPUMEHUMOCTH I€OMETPUUECKON https://m.edsoo.ru/OENIDYBRZ
OTITHKHU

74 (CKOpOCTE CBETA I METOIEI e https://m.edso0.ru/UCGBDSEVT
U3MEpEeHus

75 Hucnepcus ceeta https://m.edso00.ru/1VI1JZOF05

76 WnTepdepenmus ceera https://m.edsoo.ru/ZQB6756KE
KorepeHTHbIE HCTOUHUKH.

77 VcnoBus HaOMIOAEHUS https://m.edsoo.ru/HIXX3P5WN

MaKCUMYMOB U MUHUMYMOB



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

78

Pentenue 3anau

https://m.edso0.ru/SX9F3FNP3

79 [Ipumenenue naTepdepeHun https://m.eds00.ru/111ISQL6DM

80 Hudpakmaus ceera https://m.edsoo.ru/KPOD2N63D
Judpakumonnas pemeérka.

81 VcioBre HaOIIOAeHUS TJIABHBIX https://m.edso0.ru/\V7S3Y95TQ
MaKCHMYMOB

82 Pemenue 3amay https://m.edsoo.ru/LI6ELZ3AWE

83 Hortepetnocts CBETOBLIX BOIIL. https://m.edsoo0.ru/TWKJKW3NH
[Tonspu3zaius cBeTa

84 Pemenue 3amay https://m.edsoo.ru/766EAF7DL

85 CBeTOoBBIE ABJICHUS B IPUPOJE https://m.edsoo.ru/VJW9IR3ES8

86 Obobuwuertne 1 cHeTeMaTH3ALI https://m.eds00.ru/ZQ1IZ7TMYC
3HaHui o teme "OnTuka"

87 ffgf;iigilmﬂ padora 1o Teme https://m.edsoo.ru/WMVM1ARQU
['paHuUIBI TPUMEHUMOCTH

88 (IACCHHACCIOT MEXQHHIH. https://m.eds00.ru/GT085PL4Q
3aKOHBI NIEKTPOIUHAMUKY U
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 Hoerynaret criettiasHolt reopit https://m.eds00.ru/S5V/L SWTWK
OTHOCHUTEIIEHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeobpazoBanus

90 Jloperna. ¥eonie https://m.edsoo.ru/7ZFTX1X84
npuarHHOCTH. OTHOCHUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKpAIIEHUE JITTHHBI

91 OHeprus U UMIYJbC https://m.edso0.ru/GPUPD6117



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

peHHTI/IBHCTCKOﬁ HaCTHUIbI

CB3b MaccChl C SHEPTUEH 1

92 HUMITYJIbCOM PETSTUBUCTCKOM https://m.eds00.ru/UOC7TGTEMG
YaCTHUIIBl. DHEPTUS TTOKOS

93 Papiiosectioe Temooe https://m.edsoo.ru/YWVZA9QOH
U3JTy4YCHUE

94 3akoH cMmelrennsa Buna https://m.edsoo.ru/R1JD6DWAM

95 Pmotesa M. Ilnarika o kparrax. https://m.edsoo.ru/RW82CYU89
DOTOHBI

96 DHeprus u uMNIyjibc GoToHa https://m.edso00.ru/14SLLOJ97
®oroaddext. OnbiTe A. T

97 CroJieToBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dororddekra
YpaBHeHnue DUHIITEHA 17151

98 dororddekra. "Kpachas https://m.eds00.ru/DOQYSU4GM
rpanuna” gorosddexra

99 Alapnetne coera. Onbrtst I1. H. https://m.edsoo.ru/1746\/P412
Jlebenena

100 BoHOBEIE CBOWCTBA YaCTHII https://m.edsoo.ru/UMEW9AOCE
Bomnel e bpoins. JlnuHa BOIHBI

101 Ae bpoiiuns it pasmepbl oiinacm https://m.edsoo.ru/MVA3A30ZQ
JIOKAJTM3AIAA JBYKYIICHCS
YaCTHUIIBI

102 Kopriyciyzsipro-BonHoBoit https://m.eds00.ru/2XMBTMSAQ
Tyaan3M

103 Jludppariuns S1CKTPOHOB Ha https://m.edsoo.ru/XH242PNOK
KpHUCTaIIax

104 Crienuduika u3mMepeHuii B https://m.edso0.ru/BMLQCWUGS



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

Mukpomupe. COOTHOIIECHUS
HEOIpeIeIEHHOCTEH
I'eitzenbepra

105

Pemenue rpadpuueckux 3amay

https://m.edsoo.ru/D207BTWDJ

106

Pemenue pacuéTHbIX 3a1a4

https://m.edsoo.ru/ZUBH25VJV

107

KonrponbHas pabora no remam:
"OcHorl CTO",
"KopnyckynsipHO-BOITHOBOM
nyanu3m"

https://m.edsoo.ru/U4HQ8CZ90

108

OIBITHI 110 UCCIIEIOBAHUIO
crpoeHus aroMa. [lnanerapnas
MoJieTh atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK1

109

[Tocrynarsr bopa

https://m.edsoo.ru/SWV5SUN8J

110

Bunei ciektpoB. Criekp
YPOBHEN SHEPTUU aTOMaA
BOZIOpOAA

https://m.eds00.ru/T6T3FTQ6Y

111

CrioHTaHHOE H BBIHY>KACHHOC
N3TY4YCHUC CBCTA

https://m.edsoo.ru/WJ95LAO0P

112

Jlazep

https://m.edso0.ru/CAG7KBIQ7

113

Hyknonnast Mogens sanpa
Ieitzen6epra-Banenko. 3apsia u
MaccoBO€ 4ucio siapa. M3otomsl.
PannoakTHBHOCTH

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paJIn0aKTUBHOTO pacrnaja.
CBoiicTBa HOHU3UPYIOIIETO
u3nydeHus. Bausnue
PAAOAKTUBHOCTH Ha KHUBBIC
opranu3msl. Jlozumerpus

https://m.edso0.ru/8QM2PG4JI



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

115

OHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. Jledekt Macchl
anpa. SlnepHsie peakuuu.
Snepubie peakTopsl. [Ipobiaemsr
YIPaBISIEMOro TEPMOSAIEPHOIO
CUHTE3a. DKOJIOIMYECKUE
aCIIEKTHI Pa3BUTHS SACPHON
SHEPTeTUKHU

https://m.edsoo.ru/YOQ4MRH2H

116

Metonbl perucTpanuu u
HCCJIEI0BAHMS 3JIEMEHTAPHBIX
yacTull. OyHIaMeHTalbHbIE
B3auMoieicTBUs. bapuonsl,
ME30HBI U JIEITOHBI.
[IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-rimtooHHast
MOJIe b aJIpOHOB

https://m.edsoo.ru/1IEJHULHD5

117

®du3uKa 3a npeaeaaMu
CrannmaptHoit monenu. Témuast
MaTepus U TEMHas DHEPTHUs.
EnuncTBO u3nyeckoil kKapTHHBI
Mupa

https://m.edsoo.ru/A6IW5WE4Z

118

OTaIbl Pa3BUTHA aCTPOHOMMUMH.
3HauecHUE ACTPOHOMHUU

https://m.edsoo.ru/KG802NRU

119

[IpumMeHNMOCTh 3aKOHOB (PU3UKH
TUTSE OOBSICHEHU ST IPUPO,IBI

KOCMHUYECKHX 00BEKTOB. MeTo1bl
ACTPOHOMHUYECKUX UCCIEIOBAHUI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHBIC ONITHYECKHE
TEJIECKOTIBI, PAIMOTEIECKOIIBI,

https://m.edsoo.ru/KOWWMA4JIE



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

BHeaTMoc(epHasi acTpOHOMUS

121

Bun 3sé3nnoro neba. Co3se3nus,
SIpKHE 3BE3bI, TIAHETHI, UX
BUIMMOE IBUKECHUE

https://m.eds00.ru/TNS5KWOTY

122

Conueunas cucrema. CoJHIle.
ConHe4yHass aKTUBHOCTb.
Wcrounuk sneprun ConHua u
3BE3/

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/bI, X OCHOBHBIE
XapakTepUCTUKHU. [luarpamMmma
"CHeKTpaJbHbIN Kilacc —
CBETUMOCTB"

https://m.edsoo.ru/AIXHH46BIR

124

3Be3 16l TIIaBHOMI
[MOCEI0BATENLHOCTHA

https://m.edsoo.ru/IF3TMPI01

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEICTABIECHUS O
IIPOUCXOXKIACHUU U DBOJIIOLIUU
ConHua n 3B€31. DTaribl )KU3HA
3BE3]

https://m.edso0.ru/Y3MJO6ZTY

126

Muieynsiii [1yte — Hama
I'amaxkTnka. TUIIEI rajJakTHK.
YeEpHble ABIPHI B AlIpax TATAKTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Paciumpenne
Bcenennoii. 3akon Xab0:ma.
Teopus bonpmoro B3peIBa.
PennkroBoe n3nyyeHue

https://m.edso0.ru/UCGD0OBD7Y

128

MacmrabHasi CTpyKTypa
Bcenennoil. MerarajakTuka

https://m.eds00.ru/XTCIKQGX4



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

129

Hepeménnsie npobiieMsl
aACTPOHOMHUHU

https://m.edsoo.ru/\WCAIUBA20Q

130

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccneqoBaHnue MarHuTHOI'O
TIOJISI IIOCTOSTHHBIX MarHUTOB"
nin "VccaemoBaHnue CBOMCTB
dbeppomMarueTUKoB" UIu
"UccnenoBanue ASHCTBHS
MMOCTOSTHHOTO MarHuTa Ha pamMKy
¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuibsl Ammiepa" wimn
"N3yueHne 3aBUCUMOCTH CUJIbI
Awmrnepa oT cuiibl TOKa'" WK
"Onpeznenenrie MarHUTHOM
MHAYKIIMYA HAa OCHOBE U3MEPEHUS
cuibl Ammnepa"

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

132

Pu3nYecKuil NPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
AJIIEKTPOMATrHUTHON UHAYKITUN"
nim "Onpenenenne HHAYKIUU
BUXPEBOI0 MarHUTHOTO MoJs"

https://m.edso0o.ru/6041U180D

133

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue sBICHUS
camouHaykuu" wim "Coopka
MOJIEH JIEKTPOMAarHUTHOTO
reseparopa"

https://m.edsoo.ru/FNW63917S

134

Pu3NYeCKuil TPAKTUKYM 110 TEME
"U3mepenue nepuoaa

https://m.eds00.ru/GAXGUBIKA



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

CcBOOOIHBIX KOJIEOAHMI HUTSHOTO
Y NMPY>KUHHOT'O MasiTHUKOB"

135

DuU3nYeCKui MPAKTUKYM 10 TEME
"I[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

https://m.edsoo.ru/SISHWUJFI

136

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOro
TOKa Yepe3 MOCIIe10BaTENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyILKY U pe3ucTop’ uin
"HccnemoBanue padOThI
HMCTOYHUKOB CBETA B LIETIN
MePEMEHHOTO TOKa"

https://m.eds00.ru/LNOY8MGT9

137

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne napaMeTpoB
3BYKOBOI BOJIHBI"

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

138

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasarens
MIPEJIOMJIEHUS CTEKJIA" HIIH
"TTonrydyeHne n300paxxeHus B
CUCTEME U3 INIOCKOIO 3epKajla U
JVH3BI"

https://m.edsoo.ru/PSFJZF82U

139

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnegoBanue 3aBUCUMOCTH
(GOKyCHOTO pacCTOSIHUS OT
BelllecTBa (Ha MPUMEpPE KUIKUX
nuH3)" win "U3mepenue
(OKYCHOTO PaCCTOSTHHS
pacceuBarOMX JUH3"

https://m.eds00.ru/Q00Q2UZ8N9



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

140

DuU3nYECKUi MPAKTUKYM 10 TEME
"Habnronenue qudpakumm,
uHTEp(EepEHINH U MOJIAPU3ALUU
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMITyJIbca U
SHEPrUM PEISITUBUCTCKUX YaCTHIL
(o doTorpadusim TpeKoB
3apsKEHHBIX YacCTHIL B
MarHuTHOM ToJie)"

https://m.edsoo.ru/OTLRWY3PW

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune nocTossHHOU
[Inanka Ha OCHOBE UCCIIEI0BAHMS
doTodrdpdexra" niam
"UccnegoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspkeHus"

https://m.edsoo.ru/Y34AXQNLN

143

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa
pa3peKEeHHOT0 aTOMapHOIO
BOJIOPOJia U U3MEPEHUE
noctosiHHoM Punbepra”

https://m.edso0.ru/8PYJEZYBO

144

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue paiioakTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumertpa" uinm "M3ydenue
IIOTJIOIIEHUS OeTa-4acTHIl
amoMuHueM"

https://m.edsoo.ru/C3HI5S5E4

145

DuU3nYeCKU MPAKTUKYM 10 TEME

https://m.edsoo.ru/PR4K00VZY



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

"HabGnromenus 38€34H0Tr0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUTs OTIPEACIICHUS
IIOJIOKEHHU HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usi CeBepHOTo
HOJIyLIApUsl U IpKUe 3BE3/1bI" WK
"Habmronenus B Teneckon JIyHsl,
IUTAHET, TYMaHHOCTEH U
3BE3HBIX CKOIJIEHUN"

146

O00011IeHNE U CUCTEMATH3AIMS
3HaHuU. Posib pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKOH cdhepax NesTeTbHOCTH
YyeJjoBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O00011eHNEe U CUCTEMATU3 AL
3HaHui. Posb u MecTo ¢pu3uku u
ACTPOHOMHUHU B COBPEMEHHOM
HaY4YHOH KapTHHE MUpa

https://m.eds00.ru/G145HQT3W

148

O060011eHNEe U CUCTeMAaTU3aIHs
3HaHuil. Posb puznueckoit
TEOpHH B (POPMUPOBAHUN
npeCcTaBiIeHu 0 HPU3NIECKOM
KapTHUHE MUpPa, MECTO
buznyecKoil KapTUHBI MUpa B
001eM psiy COBPEMEHHBIX
€CTECTBCHHO-HAY4YHBIX

https://m.edso00.ru/AOX66 XKGX



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

MpEeJICTaBICHUM O PUPOJIE

149

O00011eHre U cCUCTEMATU3ALIIS
sgagui o teMe "Kunematuka"

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

150

O00011eHrEe U cCUCTEMATU3 AL
sgagui o treMe "Kunematuka"

https://m.eds00.ru/EOD18OXGW

151

O000111eHNE U cCUCTEMATU3ALIIS
3HaHui mo teme "IuHamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O000I11IeHNE U CUCTEMATU3ALUS
3HaHuu 1Mo teme "CraTtuka
TBeporo Tena'"

https://m.edsoo.ru/A5S5CP8EJHX

153

O00011IeHNE U CUCTEMATH3AIUS
3HAHUU 110 TeMme "3aKOHEBI
COXpaHEHHUs B MeXaHHKe"

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

154

O000111eHNEe U CUCTEMATU3 AL
3HaHUH 110 TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O00011eHNe U CUCTEMATU3 AL
3HAHUM 10 TeMe
"Tepmonunamuka. TernnoBbie
MalInHb!"

https://m.edsoo.ru/10P456\WQO8

156

O0001IcHNE U CHCTEMATH3aIINS
3HaHMUN 110 TeMe "ArperaTHble
cocTtosgHus BentecTsa. Pa3oBLIe
nepexonl”

https://m.edso0.ru/VOTG69RUR

157

O00011eHNEe U CUCTEMATU3ALIS
3HAHUH 10 TeMe "DIEeKTpUIecKoe
mmosne"

https://m.edsoo.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
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158

O000111eHNE U CUCTEMATU3ALMS
3HaHuH 110 TeMe "TlocToSHHBIHN
3NEKTPUYECKUM TOK"

https://m.edsoo.ru/86VR2HMRJ

159

O00011eHNEe U cCUCTEMATU3 AL
3HaHUH 1o TeMe "Toku B
pa3Iu4HbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

O00011IeHNE U CUCTEMATHU3AIUS
3HAHUHU 110 TeMe "MarauTHoe
mosie"

https://m.edsoo0.ru/30X0JJYUH

161

PesepBHeIit ypok. O000IICHHE 1
CHCTEMaTHU3aLMs 3HAHUH 110 TEME
"DeKTpOoMarHuTHas UHIyKIus"

https://m.edsoo.ru/LUNKZLUR7

162

PesepBHeIit ypok. O600IICHHE 1
cucTEMaTH3alysA 3HAaHUH 110 TEME
"Mexanndeckue Koinedauusg"

https://m.edsoo.ru/3F07MLKSL

163

PesepBHslit ypok. O60011IeHNE U
cucTeMaTH3alys 3HaHUH 1o Teme
"JeKTpOMarHuTHbIE Kosiebanus"

https://m.edsoo.ru/FM1LEP76S

164

PesepBHslit ypok. O60011IeHNE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"MexaHn4eckue u
3JIEKTPOMAarHUTHBIEC BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

Peseprubrit ypok. O6001eH1E 1
CUCTEMAaTH3aIMsl 3HAHHUH 110 TeMe
"OnTtuka"

https://m.edsoo.ru/WJLMATIT6

166

Peseprubrit ypok. O6001eH1E U
cucremMatu3anus 3HAHUH 110 TEME
"OcuoBbl CTO"

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
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https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHbIil ypok. O60011IcHIE 1
CUCTEeMaTH3alMsl 3HaHHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBO#
Jyanusm"

https://m.edsoo0.ru/3G6FJ3FFN

168

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"®u3uka aroma"

https://m.edsoo.ru/HGF8GQB8A5

169

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TEMe
"®u3uKa aTOMHOTO SApa U
3JIEMEHTapHbIX yacTul"

https://m.edsoo.ru/SRSUU1P8G

170

PesepBHeIit ypok. O600IICHHE 1
CUCTEeMaTH3alMsl 3HAaHHUH 110 TeMe
"DnemMeHTHl acTpopu3UKH"

https://m.eds00.ru/GODTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

10.1

JleMOHCTpUPOBATh Ha MpHUMEpax pojb U MECTO (pU3MKH B (POPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTHUHBI MUPA, B PA3BUTUHA COBPEMEHHOW TEXHUKH
U TEXHOJIOTUM, B IPAKTUYECKON AEATEIbHOCTH JIIOIECH

10.2

Y4YuTBIBaTh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOMAECTICH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIOTHO TBEPIOE
TEJI0, UJICAJIbHBIN T'a3; MOJEIN CTPOCHHS Ira30B, KUJIKOCTEN U TBEPIBIX TEI,
TOUEYHBIN JIEKTPUUECKUM 3apsa]l — [IPU pelIeHnH PU3NUECKUX 3a7a4

10.3

Pacnio3naBath pu3udeckue sBiIeHUs (MPOLECCHl) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEIIECTBA M DJEKTPOJAMHAMHMKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSIMOJIMHENHOE JIBUXKEHME, CBOOOJHOE TMaJeHHe Tel, MABM)KEHHE I10
OKpPY>KHOCTH, HMHEpLHUs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOE
JIBM)KEHUE, CTPOEHHUE >KUJKOCTEH M TBEPHABIX Tell, U3MEHEHHE 00bEMa Tell
IIpM HarpeBaHuM (OXJIAXAEHHUU), TEIUIOBOE pPaBHOBECHE, MCIApEHUe,
KOHJICHCAllMsl, TJIaBJICHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILLIEHHUE JIaBJICHUS ra3a [IPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBA3b
MEXJy MapaMeTpaMHu COCTOSHUS Ta3a B U30MPOLEccax; AIEKTPU3aLUs Tell,
B3aUMOJIEICTBUE 3aps10B

10.4

OnucelBaTh MEXaHMYECKOE JBUKEHHE, UCIOJIb3Ys (PU3NYECKUE BEIUYUHBI:
KOOpAMHATA, IyTh, IIEPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tea, CUIIa,
HMITYJIbC ~ TEJla, KUHETUYEeCKas DHEprus, IOTCHIUalbHAs JHEpPIusd,
MexaHudeckas paboTa, MeXaHHWYecKas MOIIHOCTb, TP  ONMHMCAHUU
NPAaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJIb3YEMbIX BEJIMYMH, UX
0003Ha4YEeHUsSI U EIUHUIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JIaHHYIO
(hU3MYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMU

10.5

OnuceiBaTh M3y4EHHBIE TEIJIOBBIE CBOWMCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCIoJb3ys (PU3MUECKHE BEMUYMHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeaHss
KHUHETHYecKas SHeprus Xa0TUYECKOTO JIBUKEHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTpPEHHSAS JHeprusi, padora rasa, KO3(QQHUIMEHT MOJE3HOTO JCHCTBUS
TETJIOBOTO JIBUTaTeNIsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUIA
CMBICII HUCHOJIBb3YEMBIX BEIWYHMH, UX OOO3HAUEHUS W €IUHUIIbBI, HAXOJUTb
(dopMyIIbl, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYIO BEIMYMHY C JAPYTUMH
BEJTMYMHAM

10.6

OnuceiBaTh  M3yYEHHbIE  DJIEKTPUYECKHE  CBOMCTBAa  BeEIIECTBA U
ANEKTpUYECKUE SBIEHUS (MPOIECCHl), UCMONb3ysl (U3NUECKHUE BETUUHUHBIL:




ANEKTPUYECKUN 3apsl, OJJIEKTPUYECKOE TI0Jie, HANpPsDKEHHOCTh IO,
MOTEHIINUAJ, Pa3HOCTh MOTEHIMANIOB; MPU OMHCAHUU MPABUIBHO TPAKTOBATh
(bu3MYECKUN CMBICI HCTIONb3YyEeMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIIME TaHHYIO (U3UYECKYIO BEIMYHHY C
JIPYTUMH BETUYUHAMU

10.7

aQHATM3UPOBATH (PU3UYECKHE MPOLIECCH U SIBICHUS, UCTIONB3YST (PU3NUICCKUE
3aKOHbl M MPUHUMIIBL: 3aKOH BceMHpHOro Ttsarorenus, I, II m III 3axoHbI
HproToHa, 3aKOH COXpaHEHUsS MEXAHUYECKOW SHEPIHH, 3aKOH COXPaHCHHS
UMITYJIbCA, NPUHIUI  CYNEPNO3UIUMU  CUJI, NPUHIUI PaBHOIpPaBUS
WHEPIHUATBHBIX CHCTEM OTCYETA; MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO
CTPOCHHUS BEIIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CpEAHEH KUHETUYECKOM
SHEPTHM TEIJIOBOTO JIBK)KCHHS MOJIEKYJI ¢ aOCOJIOTHOW TEeMIepaTypou,
MEpPBBIA 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUSI DIICKTPUUYECKOTO
3apsina, 3akoH KyioHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBHA (TPaHUIBI, 00JacTH)
MIPUMEHUMOCTHU

10.8

OOBSACHATH OCHOBHBbIE MPUHLIMIBI JCHCTBUS MAlIWH, M[PUOOPOB U
TEXHUYECKUX  YCTPOWCTB;  pa3inyaTb  yCJIOBHSI UX  O€30MacHOro
HCIIOJIb30BAaHHUS B TOBCEIHEBHOM KU3HU

10.9

BBITIONHATE AKCIIEPUMEHTHI 10 WCCIEAOBAHUI0 (DU3MYCCKHUX SBICHHHA W
MIPOIIECCOB C UCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPECHUH; TIPU 3TOM
¢dbopMynupoBath npobiemy (3agady) U TUMOTe3y y4eOHOro 3KCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 TPEIIOKESHHOTO 000PYI0BaHUs, MPOBOIAMUTE OIBIT
1 (OPMYIUPOBATH BHIBOJIBI

10.10

OcymiecTBnATh NpsIMblE U KOCBEHHBbIE M3MEpPEHHS (U3UUECKUX BEIUYMH;
IPU 3TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO0 HM3MEPEHMS U HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEMIHOCTEN U3MEPEHHN

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXIYy (PU3NYECKUMH  BEIMYMHAMH  C
WCTIONB30BAHUEM TPSMBIX HU3MEPEHUM, TMPU OTOM KOHCTPYHPOBATH
YCTAaHOBKY, (PUKCHpOBaTh  pe3yjibTaThl  TOJYYEHHOW  3aBHCHMOCTH
(bU3MYECKUX BETWYMH B BHJE TAOMUIl U TpaduKOB, JeiaTh BBIBOABI IO
pe3ysbTaTaM UCCIIEeI0BAHMS

10.12

CobmronaTh npaBuia 6€30MacHOTO TPY/a MPHU MPOBEACHUN UCCIIEOBAaHUH B
pamMkax  y4eOHOTO  OJKCHEpHUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MIPOEKTHOM JEeSITENLHOCTH C MCIOIh30BAaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
1abopaTopHOTrO 00OPYIOBAHUS

10.13

Pemarp pacuérHble 3amauM C SIBHO 3aJlaHHOW (PU3UYECKOW MOJENbIo,
UCTONB3Ysl (PU3NYECKUE 3aKOHBI U MPUHITUIIB, HA OCHOBE aHAIIM3a YCIOBUS
3a/la4¥l BBIOUPATh (PU3UYECKYI0 MOEINb, BBIICTATh (PU3MUECKUE BETUYUHBI
u Gopmyasl, HEOOXOAUMBIE ISl €€ pEHIeHWs, MPOBOAUTH PACUETHI U
OIICHUBATh PEATHHOCTD MOTYUYEHHOTO 3HAUYCHUS (PU3UUECKON BETMUHUHBI

10.14

Pemrate Ka4YC€CTBCHHBIC 3aga4un: BBICTpanBaTh JJOTUYCCKH




HEMPOTUBOPEUNBYIO IIETIOYKY PpaCCyXKJIEHUH C OMOpod Ha HW3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Ucnonp3oBath  mpu  peuieHHMH  yuyeOHBIX  33Jad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE  TEXHOJOTHMH  JUIs  TIOUCKA,  CTPYKTYpPHUpPOBaHUS,
UHTEpIpeTalii U TPEACTaBICHUS Yy4eOHOW U HAyYHO-TIONMYJSPHOU
uHbOpMalMY, TOJYYCHHOH U3 pa3IM4YHBIX HCTOYHUKOB, KPUTUYECKH
aHAJM3UPOBAThH MOTydaeMyr0 HH(OpMAIIIO

10.16

[TpuBOAMTH IPUMEPHI BKJIAJJa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAYKH, OOBACHEHUE IIPOLECCOB OKPYKAIOLIETO MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpeTUYECKHUE 3HAHUS O (DPU3MKE B MOBCETHEBHON KHU3HH
s obecriedeHus 0Oe30mMacHOCTH MpH  oOpameHHMH ¢ mpubopamu U
TEXHHYECKHMH YCTPOMCTBAMHM, JUIS COXPAHEHUS 3JI0POBBS M COOJIOACHUS
HOPM 3KOJIOTMYECKOT0 MOBE/ICHHSI B OKpYXKAIOLIeH cperie

10.18

PaGorate B rpymme C BBIIOJHEHUEM pA3IUYHBIX COLMATIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYMIbI, PAMOHAIBHO PACIpPEeNsiTh 00s13aHHOCTU U
IUIAHUPOBATh JESATENIBHOCTh B HECTaHAAPTHBIX CUTYallUSX, aJIeKBaTHO
OLICHMBATh BKJAJ KaXIOTO U3 YYACTHUKOB TPYIIBl B PpELICHUE
paccMaTpuBaeMoi TpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

111

JleMOHCTpUPOBATh Ha MpHUMEpax pojb U MECTO (pU3MKH B (POPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B MPAKTUYECKOWU [EATEIbHOCTH JIOJIEH, ILEIOCTHOCTh M
€MHCTBO (PM3UYECKOM KapTUHBI MHUpa

11.2

Y4uuThIBaTh TPAaHULBI NPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJENeH:
TOYEUYHBIN DJJICKTPUYECKHM 3apsij, sIepHas MOJENb aToMa, HYKIOHHas
MO/I€TIb aTOMHOTO si/ipa MpHU PEeIICHUH PU3NYECKUX 3a]au

11.3

PacnioznaBath (usznueckue sBaeHus (Mporecchl) U OObSICHITH UX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKMA ¥ KBAaHTOBOW (U3UKU: DIIEKTpUUYECKas
MIPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JEHCTBUS
TOKA, B3aUMOJICHCTBUE MATHUTOB, MIEKTPOMAarHUTHas: UHIYKLUs, IEHCTBUE
MarHMTHOTO IIOJII Ha TPOBOJHUK C TOKOM M JBIXKYILUHCA 3apaf,
AEKTPOMArHUTHBIE Kosie0aHus u BOJIHBI, IpsIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTpaXKeHHe, IMpelloMIIeHHne, HHTephepeHIus,
Tupakus U MOJspU3anus CBeTa, AUCIEPCHs CBETa, (HOTOITEKTPUUECKUN
addext (pororddexT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHHE JIMHEHYATOTO




CIICKTpa aToMa BOaOpoOaa, €CTCCTBCHHAs u HCKYCCTBCHHAas
PaaOaKTUBHOCTD

11.4

OnuceiBaTh U3y4EHHBbIE CBOMCTBA BEILIECTBA (AJIEKTPUUYECKHE, MAaTHUTHBIC,
ONTUYECKUE, DJICKTPUUECKYI0 TMPOBOJAUMOCTH pA3IUYHBIX Cpell) H
JNEKTPOMArHUTHBIE  ABJIEHUSA  (IIPOLECCHI), HCHONB3YS  (PUINYECKUE
BEJIMYUHBL: JIEKTPUYECKUN 3aps], CUJIAa TOKA, JIEKTPUUECKOE HAIPSKEHUE,
JIEKTPUUECKOE CONPOTHUBICHHE, pa3HOcTh mnoreHuuanos, JJC, pabora
TOKa, WHAYKIMS MarHUTHOro mojis, cuwia Awmnepa, cuina JlopeHua,
MHJYKTUBHOCTb KaTYyIIKH, SHEPTUsl 3JIEKTPUYECKOr0 U MAarHUTHOTO IOJIEH,
MepHoJ] U YacToTa KojiebaHWi B KoyeOaTelIbHOM KOHTYpE, 3apsii U cuja
TOKa B TMpoIecce TapMOHHYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH,
(OKycHOE pacCTOSHME U OITHYeCKas Ccujia JUH3bl; I[PU ONUCAHHUU
MPaBWIbHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYWH, UX
0003HAYCHHST W EIUHMIIBI, YKa3bIBaTh (OPMYIIBI, CBA3BIBAIOLINE TAHHYIO
(U3NYECKYIO BETUUMHY C IPYTHMHU BEIIMYHHAMU

11.5

OnuchiBaTh HM3YYECHHBIC KBAHTOBBIE SIBJICHHMS M IIPOILIECCHI, HCIOIb3YS
(u3HYeCKre BEIHMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJIHBI
M YacToTa CBETa, DHEPrusi M HMMITYJbC (POTOHA, MEPHO IOJIypacraja,
SHEPTUsl CBSA3M ATOMHBIX SJIep; MPU OMUCAHWUU MPABUIBHO TPAKTOBATH
(bu3MUECKUN CMBICI HCTIONb3YyEeMbIX BEIMYUH, UX 0003HAUYCHUS U €IUHULIBI,
yKa3bIBaTh (OPMYIbI, CBSA3BIBAIONIME TaHHYIO (DU3UYECKYIO BEIHYHHY C
JOPYTUMHU BETMYUHAMU, BRIYUCIATH 3HaUCHUE (PU3NUECKON BETUYUHBI

11.6

Ananu3upoBaTh GU3NUECKUE IPOLECCH] U ABJICHUS, UCIOb3Ys (pru3nuecKue
3aKOHBI M NPHUHLUIBL: 3aKkoH OMa, 3aKOHBI IIOCJIENOBATEIBLHOIO MU
NapajuIeIbHOTO COEIMHEHNS IPOBOJHUKOB, 3akoH [[xoyisa — Jlenna, 3akoH
ANEKTPOMArHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacipOCTpaHEHUs
CBETa, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI MPEIOMIIEHHS CBETA, YpaBHEHHE
OiHmTeHa g GoTtodddexra, 3aKOH COXpPAaHEHHsS] DSHEPruu, 3aKoH
COXPaHEHMs MMITyJIbCa, 3aKOH COXPAHEHMsI DJIEKTPUYECKOTO 3apsjia, 3aKOH
COXPAaHEHHs MacCOBOT0O YMCJA, MOCTYJNaTbl bopa, 3aK0H pajnoOaKkTUBHOTO
pacriaza; Ipu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXEHHEe M YCJIOBUS  (IpaHMIbI,  00JacTn)
MIPUMEHUMOCTH

11.7

Onpenensth HampaBieHHE BEKTOpAa HWHAYKIMM MAarHUTHOTO  TOJIA
MMPOBOJIHUKA C TOKOM, CHJIBI AMTiepa u cuiibl JIopeHia

11.8

Ctpouth U ONMUCHIBATh H300pakeHHE, CO3AaBaeMOE IJIOCKHM 3EpKalioM,
TOHKOM JTUH30U

11.9

BrimoaaaTte OKCIICPUMCHTBI IO HCCICIOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
IMPOUECCOB C UCITOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/’I; IIpu 5TOM
dhopmynupoBaTh podIemMy (3a7ady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIONKEHHOTO 00OPYIOBAHHMS, IIPOBOIUTE OITBIT
1 (OPMYIIUPOBATH BHIBOJIBI

11.10

OCYHICCTBJ'IHTB IpsAMBIC U KOCBCHHBIC H3MCPCHUSA q)nanecxnx BCJIIMYHH,




NP ATOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO HM3MEPEHHS W HCIOJIB30BATh
W3BECTHBIE METO/IbI OLIEHKHU MOTPENTHOCTEN U3MEPEHUI

11.11

UccnenoBath 3aBUCMMOCTH (PU3MYECKHX BEJIMYMH C MCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHI; IPU 3TOM KOHCTPYMPOBATH YCTaHOBKY, (PUKCHPOBATh
pe3yNbTaThl MOJYYECHHOW 3aBUCUMOCTH (PU3UYECKHX BEJIMYHMH B BHJIE
TaOIUI ¥ TPaUKOB, IeTIaTh BEIBOJBI 110 Pe3yIbTaTaM HCCIICIOBAHUS

11.12

Cobnronats npaBuia 6€30MacHOTO TPy/Aa MPU MPOBEACHUN UCCIIETOBAHHIA B
paMKax  y4eOHOro  JKCIEpUMEHTa,  Yy4eOHO-UCCIEAOBATEIbCKOM U
HpOCKTHOﬁ ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB )41
71a060paTOpPHOTO 00OPYIOBAHUS

11.13

Pemate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (PU3MYECKOW MOJENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI 1 NPUHIMIIBI; HA OCHOBC aHaJIN3a YCJIOBHUA
3aJauu BbIOMpaATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BETUUYHUHBI
u (opmynbl, HeoOXoquMble A €€ pelleHus, NPOBOJUTH PACUETHl U
OLIEHUBATh PEAILHOCTH MOJIyY€HHOT'O 3HAUeHUs (PU3MUECKON BEITMUMHBI

11.14

Pemarn Ka4CCTBCHHEIC 3aJa4u: BLICTPAUBATDb JJOTN4YC€CKHU
HCTIPOTUBOPCUUBYHO LICIIOYKY paccyx():[eHHﬁ C 0H0p0171 Ha HU3YYCHHBIC
3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘IGCKI/IG SABJICHUA

11.15

Hcnonp3oBare  Npu  pelleHUH  y4eOHBIX  3aJady  COBPEMEHHbIE
WHPOPMAIIMOHHBIE  TEXHOJOTMH  JUIA  TIOHMCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTalMi U TPEACTaBICHUS Yy4eOHOM U Hay4yHO-TIONYJISpHOU
uHbOpMaNNY, TOJYYCHHOH W3 pa3IMYHBIX HMCTOYHUKOB, KPHUTHYECKH
aHAJM3UPOBATH MOTyYaeMyr0 HH()OpMAIHIO

11.16

OOBSACHITh TPUHUMUIBI JEUCTBHS MAaIllMH, NPUOOPOB U TEXHUUYECKHX
YCTPOWCTB; pa3iauyarh yCIOBUS UX OE30MacHOTO WCIOJIb30BaHUS B
MOBCEAHEBHOW KU3HU

11.17

[TpuBOAUTH PUMEPHI BKJIaJJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE NPOLIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTUH

11.18

Hcnonb30BaTh TEOpeTUYECKHUE 3HAHUS MO (PU3KKE B MOBCEIHEBHON KHU3HU
s obecriedeHus Oe30macHOCTH MpH  oOpallleHMH ¢ mpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, Ul COXPAaHEHHs 3/I0POBbSI U COOJIIOJICHUS
HOPM PKOJIOTMYECKOTO MOBEJICHUS B OKpPY’Kalollel cpesie

11.19

PaGorare B rpymme C BBIIOJHEHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IJIAaHUPOBATh pabOTy IPyMIbl, PAMOHAIBHO PacIpeeNsiTh 00s13aHHOCTH U
IJIJAHUPOBATh JICATENIBHOCTh B HECTAHJAPTHBIX CHUTYalHsX, aJeKBaTHO
OLICHMBATh BKJAJ KaXJIOrO0 U3 YYACTHUKOB TpPyNIbl B pEHICHUE
paccMaTpuBaeMoil MPOOIEeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3zaeia

Koa nposepsiemoro

IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHN A

1.1

®uszuka — Hayka o npupone. Hayunele Meronsl
[IO3HAHUS OKPYKarolero Mmupa. Poib sxkcriepumenTa
U TEOpUM B TIIpoLecce IO3HAaHUSA IPUPOJBIL.
OKcrepuMeHT B (pusuke

1.2

MogenupoBanre  (QU3MUECKUX  SBICHUH U
npoueccoB. Hayunele rumnores3sl.  ®usnueckue
3aKOHBI M TeopuM. ['paHuIBI NPUMEHUMOCTU
¢usnyeckux 3akoHOB. [IpuHLIMI COOTBETCTBUS.
Pore u wmecro ¢usuku B GOpMHpPOBAHUU
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MHUpA, B
[IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH

MEXAHHUKA

2.1

KMHEMATUKA

2.11

Mexannueckoe — nBwkeHue.  OTHOCUTEIBHOCTH
MexaHuyeckoro JBwxeHus. Cucrema orcyéra.
Tpaexropust

2.1.2

[Tepememenne, CckopocTb (CpeiHsAs CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepuaibHON
TOYKH, UX TPOCKIHU HA OCH CHUCTCMbI KOOPIHWHAT.
CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpJAMHAT,
CKOPOCTH, YCKOpPEHMS, IyTH U IepeMEIeHus
MaTepUaIbHOU TOUYKH OT BpPEMEHU

2.14

CBoOoaHOE najieHne. Y CKOpeHue CBOOOHOTO
naJicHus

2.15

KpuBonuneiinoe JIBUKCHHUE. PaBHOMEpHOE
JBUKEHUE MaTEpUAIbHONM TOUYKHU II0 OKPYKHOCTH.
VYTrIi0Bast CKOpPOCTh, JINHEWHAsA CKOpoCTh. Ilepnon u
yactoTa. LleHTpocTpeMHuTENIbHOE YCKOPEHHE

2.1.6

TexHu4eckne yCTpOMCTBA: CHUAOMETpP, JIBHIKCHHUE
CHaps/0B, LICTIHbIE U PEMEHHBIE NepeJadn

2.1.7

[Ipaktuueckue paboTel. M3MepeHue MrHOBEHHOM
ckopoctH. MccimenoBaHue COOTHOLIEHUS MEXKIY




IIyTAMH, IIPOMICHHBIMU TEIOM 3a
IIOCJICZI0OBATENbHBIE PABHBIE MPOMEKYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM [JBIKCHUM C HadalbHOU
CKOPOCTBIO, paBHOW Hymw0. M3ydeHue IBHKEHUS
HIapyuKa B BSA3KOM JKUIKOCTU. M3ydeHue NBUKEHMS
Tesa, OpOIIEHHOTO TOPU30HTAIIBHO

2.2

JTUHAMUKA

2.2.1

IIpunnun otHocuTenbHOCTH ['amunes.  IlepBblid
3ak0oH HproTtoHa. IHepiuaibHbie CUCTEMBI OTCUYETA

2.2.2

Macca tena. Cuina. [IpuHnun cyneprno3unuu cuil

2.2.3

Bropoii 3akoH HproToHa 11 MaTepuanibHOM TOYKHU
B uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HproTOHA [UIs MaTepHaIbHBIX TOYEK

2.2.4

3akoH BceMUpHOTO TiaroteHus. Cuma TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKCHHUSI M cuia TpeHus mokos. Koaddunuent
TpeHus. Cuia CONpOTUBIICHUS MPHU JABHKEHUU Tella
B JKUJIKOCTH HJIH ra3e

2.2.7

HOCTyrIaTCJ'ILHOG nu BpaliaTCJbHOC  JIBHIKCHUC
a0COJIIOTHO TBép,I[OFO TCl1a

2.2.8

MOMEHT CuIbl OTHOCUTEIBHO OCH BpAallCHUS.
[1;meyo cumel. YcnoBus paBHOBECHS TBEPIOIO Tela B
HCoO

2.2.9

TexHuueckue YCTpOﬁCTBaZ MHNOAIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHwe JBIKEHHS
Opycka MO HAaKJIOHHOW IJIOCKOCTU MOJ JIE€HCTBUEM
HECKOJIbKUX chil. MccrnenoBanue 3aBUCHMOCTH CHJI
YOPYrOCTH, BO3HHUKAIOIMIUX B JAehOopMUPYEeMOit
MPY>KUHE U PE3MHOBOM 00pasiie, OT BEJIMYUHBI UX
nedopmaruu. VMccnegoBanue yclioBU paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

I/IMHyJ'IBC MaTCpHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHyJ'IBC CHJIbI U UI3BMCHCHUC
HUMITYJIbCA TCJIa

2.3.2

3akoH coxpaneHus umnyinsca B MCO. PeaktuBHOE
JIBUKECHHE

2.3.3

Pabora cuiiet




2.34

MOoONIHOCTh CHIIBI

2.3.5

Kunernyeckass »Heprusi MaTepualbHOM TOYKH.
TeopeMao KUHETUYECKOIN YHEPTUU

2.3.6

[TorenumanbHas sHeprus. [loTeHIMaIbHAS SHEPTUs
yIpyro neopMUPOBAHHON MPYKHUHBI.
[ToreHnManbHAs SHEPTHS TeJia BOJIU3U MOBEPXHOCTH
Seman

2.3.7

[ToreHnuanbHble M HEMOTEHIMAIbHBIE CHIIBL. CBsI3b
paboThl HEMOTEHUUATBHBIX CHWJI C HW3MEHEHHEM
MEXaHUYECKOM HHEPruM CUCTEMBl Te€l. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUH

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHudyeckue  yCTpOMCTBA:  JIBUJKEHHME  PAaKET,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

2.3.10

[IpakTuueckue pabotsl. M3yueHue cBsizu CKOpoCTen
TeJl IpU Heynpyrom ynape. MccnenoBanue cBsizu
paboThl CHUJBl C M3MEHEHHEM MEXaHMYEeCKOU
SHEpIuu Teja

3 MOJIEKVYJISIPHAA ©®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopun. BpoyHOBCKOE BUKEHHE.
Juddysus. Xapakrep ABUKEHHS U B3aUMOJCHCTBUSA
YacTHUL BENIeCTBa
Mogenu CTpOE€HMS Tra30B, JKUAKOCTEW U TBEPABIX

3.1.2 Tel W OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE
ITUX MOJENeN

313 Macca MOJIEKYIL. KomnuecTtBo BEIIECTBA.
[TocrossuHas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmnepatypa u €€

n3mepenue. [llkana remneparyp Llenscus
Monens uaeanpHoro rasza. OCHOBHOE YypaBHEHHE

3.15 MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU HIACAIBHOTO
rasa
AOcomoTHass TeMmmeparypa Kak Mepa CpemaHei

3.1.6 KMHETUYECKOW HHEPruM  TEIUIOBOTO  JIBHIKEHUS
yactul] rasza. [llkana temnepatyp KenbBuna

317 VpaBuenne Kunaneitpona — MenneneeBa. 3akoH
JlanbToHa

318 I"azoBbIe 3ak0HBI. M30mpoLiecchl B HAeaIbHOM rase ¢

MMOCTOAHHBIM KOJMYCCTBOM BCIICCTBA: H30TCpMa,




M30X0pa, n3obapa

3.1.9

TexHuyeckue ycTponucTBa: TepMOMETpP, OapoMeTp

3.1.10

[TpakTueckue padotsl. 3MepeHnue mMacchl BO3ayxa
B KJlacCHOU KomHaTe. MccrnenoBaHue 3aBUCUMOCTU
MEXIy TMapaMeTpaMU COCTOSHUSL Pa3pexeHHOro
raza

3.2

OCHOBbI TEPMOJINMHAMMKNA

321

Tepmonunamudeckas cUcTeMa. Bnaytpennss
SHEPTUsI TEPMOJUHAMHUYECKOU CHCTEMBI M CITIOCOOBI
€€ U3MEHEeHUS

3.2.2

KonunuectBo Ttemnotrel u pabora. BHyTpeHHss
SHEPrusl OJHOATOMHOTO UJIEAILHOTO ra3a

3.2.3

Bunasr TEeIJIONepeIaun: TETJIOMPOBOIHOCTb,
KOHBEKILIUS, W3JIydyeHue. TermoéMKOCTh  Tena.
VnaenpHas  TenmnoéMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeaue

3.24

IlepBbii  3ak0H TepMoAuMHaMUKHU. lIpumeHeHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H3OIPOLECCAM.
I'paduueckas uHTEpIIpeTalys padoThI rasa

3.25

TennoBele  MamuHbl.  [IpuHIUOBI  gEHCTBHS
TEINIOBBIX MamuH. IIpeoOpa3oBaHus SHEPruu B
TEINIOBBIX MammuHaxX. KoaddumueHT mone3Horo
nerictBus (manee — KIT/1) TeroBoii mammabl. [ukn
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOpaTumocThb
IIPOLIECCOB B Mpupoxae. TersoBble JBHUTATENH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPTETHKU

3.2.7

TexHu4eckne yCcTpOWCTBA: IBUTATEIb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOUIbHUK, KOHTUIIMOHED

3.2.8

[IpakTnueckue paboTel. W3mepeHue ynenbHOU
TEIJI0EMKOCTH

3.3

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

331

[TapooOpa3zoBanne u KoHIeHcanus. lcmapeHue u
KHATICHWE. Y7enmpHas TerioTa NapooOpa3oBaHUs.
3aBUCHUMOCTh TeMIIepaTyphbl KUTICHHUSI OT 1aBICHUS

3.3.2

AOCONIOTHAS 1 OTHOCUTENIbHAS BIIAKHOCTH BO3/TyXa.
Haceliiennslii nap

3.3.3

Teépaoe Tteno. Kpucramnuueckue u amopQHbIe
Tena. AHU30TPONUS CBOMCTB KpHUCTALIOB. JKuukue
Kkpuctayasl. CoOBpeMEHHbIE MaTEPHUAIIBI

3.3.4

IInaBnenue u Kpucrauin3anus. YaenpHas TemiaoTa




mnaBiaeHus. Cyonmumanms

3.3.5 YpaBHeHuUE TEIJIOBOTO OajlaHca
TexHuueckue YCTpOICTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETpP, TEXHOJIOTHH MOJIyUYEHUs
h COBPEMEHHBIX  MaTepualioB, B TOM  YHUCIE
HAHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboThl. M3mepeHue BIAXHOCTH
e BO31yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpu3anusa Tel. OJJeKTpuueckuid 3apsan. JlBa
o BUJIA DIIEKTPUYECKUX 3aPSI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYITPOBOTHUKU
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe nore. Hanpsoxéanocthb
4.1.5 ANeKTpUYeckoro mois. [IpuHuun Cynepro3uiuH.
Jluany HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 PaGora CUI AJIEKTPOCTATUYECKOTO OIS
o IMotenmuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHWKN W JOUDJIEKTPUKA B  TIOCTOSTHHOM
4.1.7 ANEKTPUIECKOM oJIe. Jwusnexrpudeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KonaeHcarop. DieKTpoEMKOCTb
4.1.8 MJIOCKOTO KOHJEHCaTopa. ODHEpTusi 3apspKEHHOTO
KOHJIeHCaTopa
TexHuueckue YCTPOWCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMIIEHHE  DIIEKTPONPUOOPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN ITPUHTED
4110 [TpakTudeckue paboTHL. W3mepenue
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX
CPEJAX
VYcnoBus CYIIECTBOBAHHUS MTOCTOSIHHOTO
421 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosHHBIN TOK
422 Hamnpsoxenune. 3akon Oma 1j1s ygacTka 1enu
423 DJeKTpuvecKoe COIIPOTHBIICHHE. VY nensHOE
o COIPOTHBJIEHHE BELIECTBA
4.2.4 IlocnenoBarenpHOE, MapaUIeIBHOE, CMEHNIAHHOE




COCTMHEHHE TIPOBOTHUKOB

4.2.5

PaboTta snextpuyeckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MOH_[HOCTI) SJICKTPHUYCCKOI'O TOKa

4.2.7

anekTponBkymmas cuia (manmee — OJC) wm
BHYTPCHHEE CONPOTUBIICHUE HWCTOYHHKA TOKA.
3akoH Oma  nms MOJTHOM (3aMKHYTOM)
aNleKTpruecKoi rien. KopoTkoe 3amMbpIkaHue

4.2.8

DNeKTpoHHasi MPOBOAMMOCTb TBEPABIX METAIIOB.
3aBUCUMOCTh  CONPOTHUBIICHHUS]  METAUIOB  OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh

4.2.9

OnexTpuueckuii Tok B  Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITY4YKOB

4.2.10

[TomynpoBonuukn. CoOcTBeHHass ©  IPUMECHAs
IPOBOAUMOCTh IOJIYIPOBOAHUKOB. CBolicTBa p-Nn
nepexoza. IlomynpoBogHuKoBbIE TPHUOOPHI

4211

DNEeKTpUUECKU TOK B DJIEKTPOJIUTAX.
DIIEKTPOIUTHYECKAs JUCCOLHAIINS. DIECKTPOIIN3

4.2.12

DneKTpuueckuii Tok B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psan. Paznuusble  THIBI
CaMOCTOSITENbHOrO pa3psana. Momnuus. [1nazma

4.2.13

TexHudeckue ycTpoHCTBa: aMIepMeTp, BOJIBTMETD,
peocTaT, HICTOYHHUKH TOKA, 3JIEKTPOHArPEBATEIbHbIC
npubOpBl,  AJIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHUBIICHHs, BaKyyMHBIH JHOZ,
TEPMUCTOPbI u (doTope3ucTopsI,
MOJIYTIPOBOJTHUKOBBIM MO/, TaJlbBaHUKA

4.2.14

[IpakTnueckue paboThl. l3yueHue cMemIaHHOTrO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC ucTouHMKAa TOKa U €rO
BHYTPEHHETO COIPOTUBIICHUS. HaGnronenue
JJIEKTPOJIN3a

11 KIIACC

Kon
pasjiena

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNS

4

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA




ITocTosiHHEIE MAaTrHUTEI. BsanmonelictBue

43.1
MMOCTOSTHHBIX MardHUTOB
MaruutHoe noje. BekTop MarHUTHOW MHIYKIIHH.
43 [Ipuniun cynepno3uuuu. JIMHUM MarHUTHOM
e MHAyKIuU. KapTuHa TMHUNA MarHUTHOM MHAYKIUU
I10JIS1 IIOCTOSIHHBIX MAarHUTOB
MarnuTtHOe 10JI€ IPOBOJHUKA ¢ TOKOM. KapruHa
JUHUN TOJNSl JUIMHHOTO TPSIMOTO TMPOBOJAHHWKA U
4.3.3 3aMKHYTOT'O KOJIbLIEBOI'O MPOBOJHUKA, KATYIIKH C
TokoM. Omneir  DOpcrega.  B3aumopeiicTBue
MIPOBOJHHUKOB C TOKOM
434 Cuinia Amriepa, e€ MOJlyJib M HalpaBJICHHUE
Cuna Jlopenma, e€ MOIyabr H HamlpaBlCHUE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJHOPOIHOM
MarHuTHoM noJjie. Pabora cuier JlopeHia
4.3.6 SIBneHME 3IEKTPOMAarHUTHON UHTyKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKkoH  3JIEKTPOMArHUTHOMN
e unaykuuu @apanes
Buxpeoe snextpuueckoe nojue. IC nnaykuuu B
439 MPOBOAHMKE, MABMXKYIIEMCS TOCTYNaTelbHO B
OJIHOPOJTHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBneHune camounaykuuu. IC
s CaMOMH/IYKIIUH
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHUYECKHE YCTPOUCTBA: MOCTOSHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHuThl, MIEKTPOJBUTATEINb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeUb
[TpakTudeckue paboThl. V3yueHue MarHUTHOTO
MOJIsL KaTyIIKu ¢ TokoM. MccnenoBanue neiicTBus
4.3.15 MOCTOSHHOTO MAarHuTa Ha paMKy C TOKOM.

UccnenoBanme  sBIEHHS  AJIEKTPOMArHUTHOM
WHIYKITUN

5 KOJIEBAHUS 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE KOJIEBAHU A
KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHU.
5.1 51.1 INapmonnueckne konebanusa. Ilepumon, dwactora,
amMIuInTya U dasza KoeOaHui
512 [IpyxvHHBII MasTHUK. MaTeMaTU4eCKUI MasTHUK




YpaBHeHue FapMOHUYECKUX KOJICOaHMIA.

51.3 Kunematnueckoen  IMHAMHYECKOE  OIMCAHUE
K0J1e0aTEeIbHOTO ABMXKEHUS
[IpeBpamienrie SHEPrUM MPU TAPMOHHUECKUX
514 koneOanusix. CBs3p  aMIUTUTYIObl  KosieOaHUit
o UCXO/IHOM BEIMYMHBI ¢ aMILIMTYAaMH KOJeOaHHi
€€ CKOpPOCTHU U YCKOPEHMUS
KonebarenbHblii KOHTYP. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIEOAHHS B  HUACATHHOM
5.15 KoJIe0aTeIbHOM  KOHType. AHAIOTUS — MEXIy
MEXaHUYECKUMHU u AIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHUsI DJHEPrud B  HUJCAIHLHOM
o K0J1€0aTENLHOM KOHTYPE
BreinyxaeHnbie MEXaHUYeCKHe KoJeOaHusl.
5.1.7 Pesonanc. Pe3onancHas kpuBas. BbeiHyxaeHHbIE
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.
518 [TepemenHbIi TOK. CunyconaanbHbII
o HIEPEMEHHBIH TOK.
MoIiHOCTh EPEMEHHOTO TOKa. AMILTUTYIHOE U
5.1.9 JICUCTBYIOILIEE  3HAYEHUE  CWIbI  TOKa H
HATPSDKECHUS
Tpanchopmarop. I[IpomsBomcTBo, mepemada u
norpedyieHue AIIEKTPUYECKON SHEPIHH.
5110 OKOJIOTUYECKUE  PUCKU  TpPU  [POU3BOJICTBE
o SJIEKTPHYECKOM SHEPTHH. KynsTypa
MCIIOJIB30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HU
5111 TexHunueckue YCTPOMCTBA: ceifcmorpad,
o ANEKTPUUECKUI 3BOHOK, IMHUU AJIEKTpoIiepeaad
IIpakTrueckue paboTHI. Hccnenosanne
3aBHCHMOCTH TIEpHUO/a MajbIX KojeOaHuil Tpysa
5112 HA HHUTU OT JUIMHBI HUTH M Macchl Tpy3a.

HccnenoBanue IEepeMEHHOrO0 TOKa B LENH U3
IIOCJIEIOBATEIbHO COEIMHEHHBIX KOHJEHCATOpa,
KaTyIIK{ U pe3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunveckue BOJTHBI, YCIIOBHSI

591 pacnpocTpaHeHusI. [Mepuo. CkopocTh

o pacIpoCTpaHeHus W JUIMHA BOJIHLL. Ilomnepeunsie u
NPOJIOJIbHBIC BOJTHBI

5.2.2 WnTepdepenius u Tudpakus




MEXaHNYCCKHUX BOJIH

5.2.3

3Byk. CxopocTh 3ByKa. I'pomkocTh 3Byka. BricoTa
ToHa. TemOp 3ByKa

5.2.4

DJeKTPOMarHUTHHIE BOJIHBI. Y CIIOBHS M3IyYCHHS
AIIEKTPOMArHUTHBIX BOJH. B3aumuasi opueHTanus
BekTOpoB E, B 1 v B 3jIeKTpOMarHuTHOM BOJIHE B
BaKyyMe

5.25

CBoJicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE,
IIPEJIOMIICHUE, MOJISIpA3ALU, Tudpaknus,
uHTepdepeHiys. CKOpOCTh  3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

Illxkana snexTpoMarHUTHBIX BOJIH. IIpumeHeHue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI pamuocCBs3u u TEJIEBUIECHUA.
Panuonokamusi. DIeKTpOMAarHUTHOE 3arpsi3HEHUE
OKPYXKAaroIIei cpeibl

5.2.8

TexHuueckue yCTpoOiicTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YIbTPa3ByKOBasi [MAarHOCTHUKa B
TeXHUKE W MEIUIIMHE, pajap, PaauoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-meup

5.3

OIITUKA

5.3.1

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHo# cpene. Jlyu cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTpPaXEHUSl CBETa.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae

5.3.3

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

5.34

Ilonnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIN
YTOJI IOJIHOTO BHYTPEHHETO OTPaKEHUS

535

Hucnepcus ceeta. CloXHbIN cocTaB O€JI0ro CBeTa.

[BeT

5.3.6

Cobuparorue W pacceuBaroIIne JUH3bI. ToHKas
nrH3a. POKYCHOE PacCTOSIHUE M ONTHYECKas CHIIa
ToHKOM muH3bL. [locTpoeHue wu3o0paxkeHuii B
cOOMparoIIMX U paccerBaroNInX InH3ax. Popmyna
TOHKOI JIMH3EL. YBEIMYEHHUE, TaBacMOE JTUH30M

5.3.7

Hpenem:l MNPUMCHUMOCTU T COMCTpHQCCKOﬁ
OIITUKHU

5.3.8

Wutepdepenius ceta. KorepeHTHbIE HCTOUHUKY.
VYcnosus HaOI0eHUS MaKCHUMYMOB u
MUHHUMYMOB B HMHTEp()EPEHLIMOHHON KapTUHE OT




JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB

Hudpaxknus csera. JudpakunoHHas peméTka.
YcnoBue HaOMIOACHUS TJIaBHBIX MaKCUMYMOB IIPH

>3.9 NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus cBeta
TexHuueckue YCTPOMCTBA: OYKH, ayma,
5311 doroanmnapar, MPOEKIIMOHHBIN amnmnapar,
e MHKDPOCKOII, TEJECKOIN, BOJIOKOHHAs OITHKA,
TudpaKIMOHHAS PEIIETKA, TIOTSPOUT
[Tpaktuyeckue pabotel. V3MepeHne mnokaszarens
5312 MIPEJIOMIICHUSI. Uccnenoanue CBOWCTB

n300pakeHuii B nuH3ax. Habmonenne aucnepcun
CBeTa

3JIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHukH. [locTynaTel TeOprr OTHOCUTEIBHOCTH:
WHBAapHUAHTHOCTh MOJYJII CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEITHA

6.2

OTHOCHUTEIBLHOCTD OJJHOBPCMCHHOCTHU.
3aMe,Z[JIeHI/Ie BpPEMCHHU U COKPAIICHHUC AJIMHBI

6.3

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Maccel C DJHEpPrued U HMIIYJIbCOM
CBOOOJTHOW YacTHIIbl. DHEpPrust MOKOs CBOOOAHOM
YaCTHIIbI

KBAHTOBAA ®U31KA

7.1

RJIEMEHTBI KBAHTOBOI OIITUKH

7.11

@otonbl. ®opmyna Ilmanka cBA3uM >HEpruu
¢doToHa ¢ ero 4actoroil. DHeprus U HMITYJIbC
dboTtona

7.1.2

OtkpsiTre U uccnenaoBanue Gotodpdexra. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTo3ddexTa

7.1.3

VpaBHenue OiiHmTeiHa ana  ¢Gotorddekra.
«Kpacnas rpanuna» potospdexra

7.1.4

Hasnenue cera. OnbrTel [1.H. JIeGeneBa

7.15

XuMHuUIecKoe JeHCTBHE CBETA

7.1.6

TexHuueckne YCTPOMCTBA: (OTORIEMEHT,
dboTomaTYMK, COTHEUHAsE OaTapesi, CBETOIUO]]

7.2

CTPOEHUE ATOMA

721

Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
WCCIICIOBAaHHIO CTpOoeHHs aToMa. [ImanerapHas




MOJZ€EIb aToMa

71.2.2

[Toctrynatet bopa. M3nyueHwe U TOIVIOLIECHHE
(GbOTOHOB MpHU Hepexojie aToMa C OJHOTO YPOBHS
sHepruu Ha Japyrod. Buael cnektpoB. Croektp
YpOBHEH HEPrUu aToMa BOAOPOIa

7.2.3

BosHoBbie cBoiicTBa yactull. Bonnsl ne bpoits.
KopmyckynspHo-BonHOBOH ayanusMm. udpakius
AJIEKTPOHOB Ha KpHUCTAJIIaxX

724

CrioHTaHHOE u BBIHYXICHHOC H3JTYUCHHUC.
Y CTpoiicTBO U IPUHIIMIT Pa0OTHI J1a3epa

7.2.5

TexHu4eckue yCcTpouCTBa: CHEKTPAJIbHBIM aHAIU3
(criekTpocKoI), J1a3ep, KBAaHTOBBI KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOIOCHUS u perucTpanuu
AJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTkpbITHE PpallOaKTUBHOCTH. OnbIThI
Pesepdopna 1o OIIpEe/ICNICHUIO cocraBa
paanoakTuBHOrO wu3nydeHus. CBoiicTBa anbda-,
Oera-, raMma-u3J1y4eHusl. Bnusinue
PaZOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI

7.3.3

OtkpelTHe mnpoToHa H HelTpoHa. HykionHas
mojnenb sapa I'eiizenOepra — MBaneHnko. 3apsn
anpa. MaccoBoe yucino sapa. M3oromnst

7.3.4

Anbda-pacniaf. DJEKTPOHHBIM M TMO3UTPOHHBIN
Oeta-pacma. lamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

7.3.5

OHeprus CBS3U HYKJIOHOB B sJipe. SIepHble CUIIBI.
HedexT macchl snpa

7.3.6

SAnepHble peakuun. JleleHUE U CUHTE3 sIIEp

7.3.7

SAnepHblii  peaktop. TepMosAepHBIH  CHHTE3.
[TpoGiieMbl U MEPCTIEKTUBBI SIEPHON SHEPTreTUKU.
DKOJIOTMYECKUE aCIIEKTHI AEPHON SHEPTETUKHU

7.3.8

OneMeHTapHble 4YacTUlbl. OTKpPBITHE MO3UTPOHA.
OyHAaMEHTAIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHudeckne yCTpONCTBa: JO3UMETp, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas bomba

7.3.10

[Ipaktuyeckue pabotel. ccnenoBaHue TpeKkoB
qacTull (110 TOTOBBIM (hpoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU




8.1

Bun 3Bé3aHOr0 Heba. Co3Be3qusi, spKue 3BE3IBI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conueunast cucrema. IlnaHeTbl 3eMHON T'pYIIIBI.
[1naHeThI-TUTaHTBl U HUX CIYTHUKH, KapJIUKOBBIC
manetsl. Manbie Tena ColHEeYHON CUCTEMBI

8.3

Connne, ¢orochepa u armochepa. ComHeyHas
aAKTUBHOCTH

8.4

Uctounuk sneprun CosHia v 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XApPAaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150.
B3aMMOCBs3b. JlnarpamMmma «CIeKTpaibHbIM KJIACC —
CBETUMOCTBY. 3BE311bI [JIaBHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSL 3BE3] [JIABHOM
MIOCJIEI0BATEIbHOCTH

8.6

Buyrtpennee crpoenue 3BE3n. CoBpeMEHHbIE
MPEACTABICHUS O TMPOMCXOXKJACHUM M SBOJIOLUU
ConHua 1 3B€31. DTalbl )KU3HU 3BE3]

8.7

Mneunslii IIyre — Hama I'amaktuka. CnupanpHas
cTpykrypa ['amakTuku, pacnpenenenue 3831, ra3a
u ey, Ilonoxenne u nBuxkenue ConHua B
INanakTuke. Ilnockast u ceprueckas moaCUCTEMBI
l"amakTukn

8.8

Tunbl ranakTuk. PaguoraliakTMKM W KBa3aphl.
UéEpHbie nbIpbl B iApax rajlaKTUK

8.9

Bcenennas. Pacmmupenue Bceenmennoi. 3akon
Xabb6mna. Pa3beranue ramaktuk. Bozpact u paguyc
Bcenennont, teopus bonpmoro B3peiBa. Monens
«ropsiuer BeenenHoi». PennkroBoe nsnydenue

8.10

MacurabHas CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménnsie poOIeMbl
aCTPOHOMUU




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

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CPpeIHEero 001ero
oOpa3oBaHus

1

CdopmupoBaHHOCTh YMEHHI pacro3HaBaTh (U3HUECKUE SBIICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/IBI/II-IGCKI/IMI/I IIOHATUAMHA n

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

CpopMHUpPOBAaHHOCT, YMEHUW TPUMEHATH 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJICKYJISIPHON buszuku " TEPMOUHAMUKH,
ANEKTPOAUHAMUKH, KBAaHTOBOM (M3HMKH AJisi aHAIW3a U OOBSICHEHUS
SBJICHUA MHUKPOMHpA, MaKpoOMHpa U MeraMupa, pa3inyaTh YCJIOBUS
(rpanmIBl, 007aCTH) TPUMEHUMOCTH (DPU3HYECKHUX 3aKOHOB, TOHUMATh
BceoOmmit xapakrep (hyHIaMEHTAIBHBIX 3aKOHOB M OTPAHHMYEHHOCTH
WCIIOJIb30BaHUS YaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (HU3HUECKUE
MPOLIECChl,  HMCMOJB3ysl ~ OCHOBHBIE  IOJOXEHHS, 3aKOHBI U

3aKOHOMEPHOCTH

C(l)OpMI/IpOBaHHOCTL YMCHHA PA3JIM4aTh YCJIOBUA TMPUMCHUMOCTH

Mojieneil PU3NYEeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMHUpPOBAaHHOCT, YMEHHS pemiaTh pacu€THbIE 3aJaud C SBHO
3a/IaHHOW W HESIBHO 3aJ]aHHOM (PU3NUYECKOW MOJENbI0: Ha OCHOBAaHUU
aHalM3a YCIIOBUS BBIOMpaTh (PU3MYECKHEe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 33724, TPUMEHATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TocTynaThl  (U3WYECKUX  TEOPUH  TPU  HKCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYEThl HA
OCHOBaHMM MMEIOUIUXCS JaHHBIX, AaHAJIU3UpPOBaTh pe3yJbTaThl U
KOPPEKTUPOBAaTh  METOJIbI  pelieHusT ¢  Y4ETOM  TOJTyYeHHBIX

pe3yNIbTaToB

Pemarp kadecTBeHHbIE 3ajaud, TPeOymOIIUe MPUMEHEHHs 3HAHUN U3
pa3HBIX pa3feNioB IIKOJHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
3HAHUW W3 JPYrUX MPEIMETOB E€CTECTBEHHOHAYYHOTO  ITUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY pACCYyKIEHUW C OMNOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (pI/I3I/I‘{CCKI/IC SABJICHUA




Bnanenne OCHOBHBIMH METOAAMH Hay4HOI'0 [IO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMble U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJIBHBIH CIIOCOO
U3MEPEHUSI U UCIOJb3YS M3BECTHBIE METOJbI OLICHKU IOTPEIIHOCTEH
U3MEpEHUH, IMPOBOAUTH MCCIEJOBAHUE 3aBUCUMOCTEN (U3NYECKUX
BEIMYMH C UCHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MIOJTyYCHHBIE PE3YNbTaThl, UCHOJB3Yd (PU3NUECKUE TEOPUH, 3aKOHBI H
MOHATUSA, U JIeNIaTh BBIBOABI; COOJIIOIATh MpaBuia 0€30I1aCHOTO TpyJa
IIpU MIPOBEACHUU HCCIEIOBAHUN B paMKax y4eOHOro 3KCIEpUMEHTa U
y4e0HO-HCCIIEI0BATENbCKOM  EATEIBHOCTH  C  HCIOJIb30BAaHHEM
OUQGPOBBIX  W3MEPUTENBHBIX  YCTPOHCTB W Ja0OpaTOpPHOTO

o0opynoBaHus

CpopMHUpOBAaHHOCT, ~ YMEHUW  aHAIM3UpPOBaTh M OIICHUBATH
MOCIICACTBHS OBITOBOM M MPOM3BOJICTBEHHOM JIEATEIIBHOCTH UYEJIOBEKa,
CBSI3aHHON C (PU3MYECKUMH TPOLIECCAMH, C TO3UIUN SKOJOTHYECKOU
0€e30I1aCHOCTH; MpeACTaBICHUI 0 paloHAIbHOM
NPUPOAONOJb30BAHUHK, a  TakkKe€  Pa3yMHOM  HCIOJb30BaHUH
JOCTMKEHHM HAyKM W TEXHOJIOTMW UId JaJbHEWIIEr0 Pa3BUTHS

YCJIIOBCYCCKOI'O O6H_ICCTB8.

OBnageHne pa3IUYHBIMH CrocoO0aMu  paboThl ¢ HH(POpMAUEH
(U3NYECKOTO  COJACpXAHHUA C  KCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

10

CpopMHUpPOBAaHHOCT, ~ YMEHHMH  TNPUMEHSITH  OCHOBOIIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUUM U 3aKOHBl [UJIs aHalu3a U
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIINX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXKTaJlaKTHUYEeCKOW cpejie; JBUIKEHUS

HeOeCHBIX TeJ, DBOJIIONNH 3BE31 U Beemennon




IIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kona
pasaena/re Jj1eMe
MBI HTA

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

MEXAHUKA

11

KNMHEMATUKA

111

MexaHndeckoe JBHKCHUC. OTHOCUTEIHLHOCTh MEXaHUYECKOTO

nemxkenna. Cucrema orcuyéra

1.1.2

MaTepI/IaJ'IBHaH TOYKa.

TpaeKTOpHA

Eé& panmyc-BekTop:
7(t)=(x(r) Mz ) =(2)),

TpaeKIOpIf,

IepeMelleHIe: :}
AF =F(ty)—7(t)) =Ty =7y = x
= (Ax, Ay, Az),

Iy TE.

CIoKeHIIe TIepeMeIeHHi:

Ay =4 +40

1.13

3aBUCUMOCTH V(1)

CKOpOCTB MaTepI/IaJ'IBHOI‘/’I TOYKHU:

u, =—L =x,. aHaIOIM4HO v, =Y, L. =Z/.
1—=0

CroKeHHe CKOpOcCTell: 0, =0, + 0, -

Brruncienue MNEpEeMCIICHHUA U ITyTU MaTepHaHBHOﬁ TOYKHU ITPU

MPSIMOJIMHEHHOM JABM>KEHUHU BIIOJIb OCU X T10 TpapuKy

114




Il
I
I
—
=

. . AD
TIS'TICI{!EIFI'EHIIE MaTepHAaIBEHOII TOYKIL a = ﬂ_L :
N [P

a. =

Au o, :
= =(v,),". aganormmaHO a, =(v, ), a.=(v.)".
Af Ars0 . - o ) o

PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHHUE:!

x(t) = xg + Vpyt

1.15
U (t) — vg, = const
PaBHOYCKOpEHHOE NPSIMOIMHENHOE IBH)KEHUE:
ats
x(t)=x,+u,t +——
v (t)=u, +at
1.1.6 a, = const
2 2 _ c -
L)2.1: Lﬁ.‘f - -'H.T ["i’l "i’l]
Uy + U,
TIpi NBIGKEHIII B OHOM HalpaBIeHHH IyTh §= 1 2.
CBobosaHoe najieHne. Y ckopeHue cBOOOIHOTO MaIeHusl.
v Alla 1}‘0
117
Yo o
(0] Xo {

JIBukenue tena, OpOIIEHHOTO MO YIJIOM 0L K TOPU30HTY:




x(f)=x,+U, t=x +U,cosa-t

-

v =y, +Unr+g‘T—1 + Uy sina - I—ETT

v.(t)=v,, +g t=v,sino— g

|
1
{u (t)=uv, =v,cosa
{

1.1.8

KpuBonunelinoe nrnxenue. [IBuxeHre MaTEpUaIbHON TOUKH
10 OKPYKHOCTH.
VYrioBas v TUHEIHAS] CKOPOCTh TOUKH:

v = wR

HpI/I PaBHOMCEPHOM JABUIKCHUU TOYKH 110 OKPYKHOCTHU

_27r_2
w = = U

. LleHTpOCTpEMUTENBHOE YCKOPEHHE TOUKU:

. [lonHOE yCKOpeHHEe MaTepHaIbHOW TOUKH

1.1.9

Trépnoe Teno. [locTtynarenbHOE M BpallaTeIbHOE IBUKEHUE

TBEPAOIO TENa

1.2

JTMHAMUKA

121

WNuepuuanbubie cuctemsl orcyéra. Ilepseiii 3akoH HbroToHa.

[IpuHIun oTHOCHTENBHOCTH | anues

1.2.2

Macca tena. IITOTHOCTE BeliecTBa:

m

.0=7

1.2.3

Cuna. [IpuHIun cyneprno3uuun CUiI:

>

FpaBHOLLeﬁCTB =F + F+




124

Bropoii 3akon HeroTona: muisg MatepuansHoit Touku B ICO

-
>

F1 = ma,q

Ap = FAt

npu

F = const

1.2.5

-

—_—

Flj! F?_l

Tperuit 3akoH HproTOHA 117151 MaTEpHAIIBHBIX TOYEK:

-

Fiy = —Fy

1.2.6

3aKkoH BCEMHPHOI'0 TATOTCHUA: CHJIBI MPHUTSKCHUA MCKIAY

TOYEYHBIMU MacCaMU PaBHBI
mpm,

F=6—5

CI/IJ‘Ia TSIKCCTHU. HeHTp TSIOKCCTHU TCJia. 3aBI/ICI/IMOCTL CUJIbI
TSIKECCTHU OT BBICOTHI h HaIa HOBerHOCTBIO IIJIAHCTBI paI[I/IYCOM
RO:

GMm

M9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx




1.2.8

Cuina tpenusi. Cyxoe TpeHue.
Cua TpeHUs CKOJIbKEHUS:
Ep = uN

Cuna TPEHUS IIOKOA:

Ep, < uN

Koadduruent tpenus

1.2.9

[aBiienue:

1.3

CTATHUKA

13.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaliCHUA:

IM| = Fl, rae | — mnedo cusl

-

F

OTHOCUTEIIbHO  OCH,  mpoxojsmed  uepe3  Touky O
NEePIEeHIUKYISIPHO PUCYHKY

1.3.2

HeHTp Macc TCia. I_[eHTp MacCC CUCTEMbI MATCPUAJIBHBIX TOYCK:

- -

myry + myry+...

T,
e my + my+...

B onHOpOAHOM TOJIE TSIKECTH
(g = const)

LOEHTP MacCC TCjia COBIMAAACT C €ro HCHTPOM TAXKECTU

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M,+M,+...=0
\[1:"1 +F+...=0




3akoH [lackana

HaBnenue B xuakoctu, nokosiieiics 8 UCO:

p =Dpo + pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CJIM TeNO U KUAKOCTh ImokosaTcs B MCO, To

F Apx — pg VBblTeCH

VYcnoBue nnaBaHus Tell

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKU:

p=mv

I/IMHYJ'IBC CHUCTCMBI TCII:

p=p+pt..

3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCAa:

B CO

Ap = A(pl + p2t.. ) = FlBHeI_LIHAt + FZBHeLLIHAt-l_' -

B UCO , ectu
Ap = A(p; +p+...) =0
, €CITH

- -

FlBHeLLIH + FZBHemH+- ..=0

PeakTuBHOE ABMXKEHHE




F

Ar X
Pabora cuiibl Ha MajIOM NEPEMELICHUMN:

:1=|}?'|-|.-j.f'|-c05 a=F, - Ax

a F

D
MOILIHOCTD CHUIIBL:

€CJIM 32 BpeMsI
1.4.5 At

pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTD CHJIBI

AAd
P=— =F-v-cosa
&r Ar—

Kunernueckas sHEprus MaTepuaibHON TOUKH:

mv p
EKHH = 5 =5
2 2m
1.4.6
3aKOH U3MEHEHUS] KHHETUYECKOW SHEPTUH CUCTEMBbI
MarepuaibHbIX Touek: B UCO AEkun = Al + A2 + ...
[loTeHuumanpHas SHEPrus:
JUIS TOTEHITUAJIBHBIX CHII
Ay = ElrIOTeHu - EZHOTeHu_: AEHOTeHu
1.4.7

IToTenunanbHast OHEPIusa MaTepI/IaHBHOf/'I TOYKHU B OAHOPOJHOM
ITOJIC TAXKCCTH.

EHOTeHu = mgh




[TorennuanbHast SHEPrus yrnpyro AeoOpMUpPOBAHHOTO Teja:

kx?
EHOTeHu = T

1.4.8

3aKoH U3MEHEHUS U COXpaHCHUA MeXaHUYEeCKOH OHCPI'UH:
Euex = B + Enorernn.
B ITCO AEjyex = Ascex menoresm. cans
B IICO AE,ex = 0, €CIIH Azcex menoresm. crx = 0

1.5

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
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I'apmoHnueckue KoJIeOaHuUs MaTepUalbHOU TOYKH.
Ammuintyna u ¢a3za konebanuil. Kunemaruueckoe onucasue:
a(7) = Asin( @t +0,).
U (2) =x/.
alt)=(v,),=—ex) =a +e0'x=0,
IZIe X - CMEILEHUE U3 PABHOBECUSL.

JluHaMH4YecKOe OIUCaHue:
rae

. OTO 3HAYHT, YTO

9HepFeTI/I‘leCKOC OIIMCaHHC (33.KOH COXPAaHCHUA MEXaHUYEeCKOH

SHEPIHH):

-

mU‘Jrﬁ_n.qjm_k& _

2 2 2 2

CBs3b AMIUIMTY/IbL KoJieOaHUI CMCIICHUA MaTepHaJIBHOf/'I

TOYKH C aMIUTUTyJJaM1 KoJieOaHU# €€ CKOPOCTH U YyCKOPEHUS:

Upe =04, @ =04

1.5.2

[Tepuon u yactoTa KoIeOAHMIA:




2 1
T = — =
o vV
ITepuon Manbix CBOOOTHBIX KOJCOAHMH MaTeMaTHYECKOTO

MasasTHHKA.

T=21\{I
E

[Tepuon cBOOOIHBIX KOJIEOAHUN PY>KUHHOTO MasTHUKA!

m
T=2n|—

k

153

BBIHY)KILCHHLIC xonebanus. Pe3onanc. Pezonancuas KpuBas

154

HonepeqHHe n IpoOaAOJIbHBIC BOJIHBI. CKOpOCTL

pacrpoCTpaHEHHUS U JUIMHA BOJIHBIL:

v
A=vT =—
v

Wutepdepennyst u nudpaxiyst BOJIH
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3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ®U3UKA

2.11

Mogenu cTpoeHusl ra3oB, KUIKOCTEH M TBEpPAbIX Teil. IlycTh
TepMOJAMHAMHUYECKass cucteMa (Teno) coctout w3 N

OJMHAKOBBIX MOJIEKYJI. Toraa KOIM4YeCTBO BEIIECTBA
N m

vV=—=
Ny

e
Ny

— 9ucI0 ABOTaapo, m — Macca CUCTEMBI (Tena),
U

— MOJIApHas Macca BCUICCTBA

2.12

Tennopoe IBMKEHHE aTOMOB U MOJICKYJI BCUICCTBA

2.1.3

BzanmMopeiicTBie YacTHI] BeeCcTBa

2.14

Juddysus. bpoyHoBckoe ABHKEHHE




2.1.5 Monaens uneanbpHoro raza B MKT

CBs3p MEXly 1aBJICHUEM U CpPEeIHEN KMHETUYECKOW SHEprueut
IIOCTYNATEIbHOIO TEILUIOBOIO JBUKEHHS MOJIEKYJ HUACAIBHOTO

ra3a (ocaoBHoe ypaBHeHue MKT):

2.16

rze m0 — macca OTHON MOJIEKYJIBI,
N

TL=V

- KOHIICHTPALIHS MOJIEKYJI

2.1.7 AbGcomoTtHas Temneparypa: T =t +273K

CBs13b TeMIlepaTyphbl ra3a co CpeiHe KHHETUUECKON dHEpruet
IIOCTYNATEJIbHOT0 TEIJIOBOIO ABM)KEHHUS €r0 MOJIEKYJIL:

I 2
2.1.8 = | 2 % T
\

e 2

2.1.9 VYpasuenue p = nkT

Mopens naeaapHOTO Ta3a B TEPMOIAUHAMUKE:

| VpaBrerse Merrereesa — Kianeipora
| BeIpavkeHHe 19 BHYTPEHHEH SHEPIHH
VpaBaeHne MeHueneeBa — KianeiipoHa (IIpHMeHHM
3aMIICI):
pRT

pV = %RT —VvRT =NkT, p= "

2.1.10

BripaxeHHe /118 BHyTpeHHell 3Hepriil 0JIH0aTOMHOTO ]

raza (IIpIIMeHIMBIe (JOPMET 3aIICH):

L‘=%vRT =%NICT 3 MR —ve, T = %pV

2




2.111

3aKkoH ,Z[aJIBTOHa A JaBJICHHUA CMCCHU Pa3pCKCHHBIX I'a30B:

p=py +p2t..

2.1.12

N3omporneccsl B pa3pe’keHHOM Ta3e C MOCTOSHHBIM YHCIIOM
MoJieKyl N (C IOCTOSIHHBIM KOJINYECTBOM BELIECTBA V):
nzorepma (T = const): pV = const ,

uzoxopa (V = const):

= const

n3obapa (p = const):

= const

N <

['paduueckoe mpeacrapneHue uzonpoieccos Ha pV-, pT-u VT-
JarpaMmax.

OO0beIMHEHHBII Ia30BbIA 3aK0H:
pV

—— = const
T

JJIA IOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Hacpimennsle ¥ HeHachllleHHbIE Mapel. KadyecTBeHHas
3aBHCHUMOCTb IUIOTHOCTH M JIaBJIEHHUS HACBIIICHHOTO Iapa OT
TEMIEPATYpbl, UX HE3aBUCUMOCTh OT 00BEMA HACHIILIEHHOTO

napa

2.1.14

BiaxnocTs BO31yXa.
OTtHOcHTENbHAS BIIAXKHOCTB!

b= Prapa (1) _ Prapa (M)
Puaceimmnapa (1) Puacpimmnapa T

2.1.15

N3MeHeHue arperaTHbIX COCTOSHMM BEHIECTBA: MCHAPEHUE U

KOHACHCAUA, KUTICHUEC ) KUIKOCTHU




HN3Mmenenne arperaTHbIX COCTOSIHUM BC€IICCTBA: IIJIABJICHUC U

2.1.16
KpUCTaJTU3aus
2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX MEpPEXoaax
2.2 TEPMOJNHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BryTpeHHss sHeprus
Terutonepenada Kak croco0 M3MEHEHUsS BHYTPEHHEH SHEPrHH
2.2.3 0e3 coBepmieHus padboTbl. KoHBEKIMs, TEIIONpPOBOIHOCTD,
U3ITydeHUE
KonunuecTBo TEmioTHL.
Y enbHas TEIUIOEMKOCTH BEIIIECTBA C:
2.2.4
Q = cmAT
VY aenpHas TemioTa napoodpazoBanus L: Q = Lm.
2.2.5 Y nenbHas TeruioTa miasieHus A: O = Am.
Y aenpHas TemIoTa cropanus Tormsa q: Q = gm
DneMeHTapHas paboTa B TEPMOJIUHAMUKE:
A = pAV
2.2.6
Brruncnenne pabotsl o rpaduky mnpoiiecca Ha pV-auarpaMmme
IIepBblii 3aKOH TEPMOJMHAMUKU:
Q12 =AUsz + A1, = (U = Uy) + Ay,
2.2.7
Annabara:
Q12 =0= A1, = (U, — Up) = AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumele nporiecchbl
[Ipunnuune! aeiictBus Ternosbix MamuH. KITI:
_Aaam _Qzarp_|me|_ |Q:u:m|
2.2.9 "V "o =1- 0
marp Xmarp marp




MakcumanbHoe 3Hauenue KII/. ukn Kapho:

T.. —T. T
2.2.10 maxn =M, = ————— =1-—2%
T arp Toarp
VYpaBHeHME TEIIOBOIO OanaHca:
2.2.11 Q1 +Q;+0Q3+...=0
3 OJIEKTPOAMMTHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
OnexTpu3auus Tea U €€ MpOsABIEHUSA. DJIEKTPUUECKUM 3aps.
311 JlBa BHIa 3apsna. OJEMEHTapHBIA JJICKTPUUYECKUN 3apsnl.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
BzaumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIIECKTPUUECKON
IIPOHUIIAEMOCTBIO
3.12 €
g, 1 -la,
poplallel_ 1 lale
Er” 4mes, 1°
313 Onektpuueckoe mone. Ero neiictBue Ha 3IEKTpUYECKHE
o 3apsabl
Hanpspk€HHOCTD 31€KTPUYECKOTO MO
N F
qnpoGan?l
ITosie ToueuHoro 3apsiza:
q
3.1.4 E. =k 2
OJIHOPOJAHOE TIOJIE:
E = const.

KaprrHbl mMHMI HANPSY)KEHHOCTH ATUX MOJEH




3.15

HOTGHI_II/IaJIBHOCTB QJICKTPOCTATUYCCKOI'O I1OJIA.

PaBHOCTB IIOTCHIIAJIOB U HaHpH)KeHI/IeZ
A1z = q($p1 — P2) = —qAp = qU.

HOTGHL{I/IaJIBHaSI 3HepFI/IH 3apsma B 3JICKTpOCTaTI/I‘-I€CKOM I10JIC.
W =q¢

ITotenmuan QJICKTPOCTATHYCCKOI'O ITIOJIA:

¢_ﬂ
T q

CBs13b HaprI)KéHHOCTI/I IoJI1 1 Pa3HOCTHU INOTCHHOUAIIOB IJIA

OJHOPOIHOT'O JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

3.1.6

[IpuHIUI CyneprIO3UIUH SJIEKTPUYECKUX MTOJIEH:

E :E1+E2+...,¢ :¢1+¢2+...

3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATHYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsI0B: BHYTPU ITPOBOJHUKA

Et=0

, BHyTpH ¥ Ha IOBEPXHOCTHU IIPOBOJHUKA (p = const

3.18

I[I/IBJ'IGKTpI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC. Z[I/IBJ'IGKTPI/I‘-ICCKEUI

MPOHUIACMOCTDb BCIICCTBA €

3.1.9

KOH,[[CHC&TOp. QHGKTpOéMKOCTB KOHACHCATOpa:

q
c==+
U

DeKTPOEMKOCTh TIOCKOTO KOHICHCATOpa:

_ €55 c
= P = &(y




3.1.10

Hapannenbﬂoe COCAMHCHUEC KOHICHCATOPOB:

q =q1+q2+...,U1 = UZ ="'rCnapaJm_Cl+C2+-"

HOCJ’ICI{OB&TCJ’IBHOG COCIMHECHNEC KOHACHCATOPOB:

3.1.11

OHeprus 3apsKEHHOr0 KOHAEH caTopa:

U CU? 2
2 2 2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

321

Cwuna Toka:

7=249

ITocTrostaHEI TOK: | = const

Jnst mocrosHHOTO TOKA q = It

3.2.2

VYcnoBus CymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsoxenne U u OJIC E

3.23

3akon OMa 1t yJacTKa [eTu:

U
I=—=
R

3.24

DnexTpuueckoe COIPOTHUBIICHUE. 3aBUCHUMOCTH

CONIPOTUBJICHUA OJHOPOAHOI'O IMPOBOAHUKA OT €TO MAJIMHBI U

ceueHMs. Y JelIbHOE COIMPOTUBJICHHUEC BEIICCTBA.

l
R:‘DE




Ucrounnku Toka. /]C nucrouHmnka Toka:

E — ACTOpOHHl/IXCl/Iﬂ
3.25 q
BHyTpeHHee conpoTuBIEHNE HCTOYHHKA TOKA
3akoH OMa /1715 MOJHOM (3aMKHYTOM) 3ieKTpuueckoil uenu: E
= IR + Ir, oTkyzna
[ = E
" Rr
3.2.6
E.r
= R
[TapannenpHOE COeIMHEHUE IPOBOIHUKOB:
I=11+12+..,Ul=U2=.,
1 1 4 1 4
Rnapa}m Rl RZ h
3.2.7
[TocnenoBarenbHOE COETMHEHUE TPOBOIHUKOB:
u=ul+uz+.,11=12=.,
Rl’IOCﬂ = R1 + R2+
Pab6ota snekrpuueckoro toka: A = [Ut.
3akon J[xoyns — Jlenia:
Q =I%Rt
3.2.8
Ha pe3uncrope
UZ
R:Q=A =12Rt=IUt=?t
MoIIHOCTb MEKTPUYECKOTO TOKA!
3.2.9 A4
P=—0 =IU

Af a0




TerutoBast MOILIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

p=rr=Y -
R

[¥]

MonIHOCTE UCTOYHHKA TOKA!

CBoOomHbIE  HOCHUTENH  JJEKTPUYECKHX  3apsiioB B

3210 MPOBOJTHUKAX. MexaHu3MbI MPOBOAUMOCTH TBEPJBIX
o METAJJIOB, PACTBOPOB M PACILIABOB 3JEKTPOJUTOB, TIa30B.
[TonynpoBoauuku. [1oynpoBOJHUKOBBIN U0/
3.3 MAT'HUTHOE I10OJIE
MexaHndecKkoe B3aMMOJIeHiCTBE MAaruiuToB. MaranuTHOE T0JIe.
BekTtop MarHutHOM wuHAyKuuu. [lpuHnun cyneprno3unuun
MarHUTHBIX TTOJICH:
331 B =B; +B,+...
Jluaun wHAYKUMM MarHutHOro mnojsa. KaptuHa nuHuMiA
WHIYKIUU MarduTHOTO OIS IIOJIOCOBOTO u
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB
OnbiT Opcrena. MarHuTHoe T10JIe MPOBOAHUKA C  TOKOM.
3392 Kaptuna nuHMNA WHAYKOUM MArHATHOTO TMOJS JJIMHHOTO
o MPSAMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJIHUKA,
KaTyIIKU ¢ TOKOM
Cuita Amnepa, e€ HalpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
3.3.3 |, e o — yroj Mex/Jy HalpaBJICHUEM IIPOBOJHUKA U BEKTOPOM

>

B




Cuna JlopeHua, e€ HallpaBJIeHHE U BEJINYUHA!

Fnop =l q | vBsina

IZIe 0. — YTOJI MEKIY BEKTOpaMHU

v
3.34
u
B
. JIBUKEeHME 3apsKEHHOM 4YacTHLBI B OJHOPOJHOM MAarHUTHOM
noJie
3.4 OJIEKTPOMATHUTHA A MH/IYKIMA
IToToK BEKTOpa MArHUTHOW MHAYKLIUHN:
® = B,,S = BScosa
341
3.4.2 SBnenue anexTpoMarHuTHOM uHAYKIMKU. DJC HHIYyKIMH
3aKoH 37eKTpoMaruuTHoW nHaykuuu dapanes:
AD
343

E == =@

Af—0
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!
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OJIC MHAYKIMHU B IPSIMOM MPOBOAHUKE JTHHOM I,

ABKYIIEMCA CO CKOPOCTBIO

(wll
B OJTHOPOJIHOM MarHUTHOM IoJje B:
| E; |I= Blvcosa

, [JIE 0. — yTroJI MeX1y BeKTopoM B 1 Hopmalibio

>

n
3.44
K IUTOCKOCTH, B KOTOPOH JIEKAT BEKTOPHI
lnv
; eCIIn
l
1
B
, U
v
TO
| E; |= Blv

345 [IpaBuno Jlenna




NHIyKTUBHOCTD:

L= d
Iy
346 |,uwm®=LL
Camounnykuus. IC caMOMHAYKINU:
A
E, :—L—L =11,
Afly o
DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM:
LI?
347 WL = T
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHUA 1 BOJIHBI
Konebarenbubiii  koHTYp. CBOOOAHBIE 3JICKTPOMArHUTHBIC
Kosie0aHus B UACaTbHOM KoJiebaTeIbHOM KOHTYpE:
[4() = Guesin{ 0 +,)
]I['r:] =q,=wq,_ cos| of+@,)=I__ cos(at +q,)
35.1 ®opmyna Tomcona:
T =2nVLC
, OTKyJa
2m 1
w=—=—
T LC
CBs13b aMIUTUTYBI 3apsi/ia KOHJEHCATOPA C aMIUTUTYI0N CHIIBI
TOKa TIPU CBOOOJHBIX DJIEKTPOMATHUTHBIX KOJEOAHUSX B
HJeaTbHOM K0JIE0ATEeThHOM KOHTYpE:
gm = Iﬂ
L)
352 3aKOH COXpAaHEHHS HSHEPTUM B HJICATHHOM KOJIeOATEITHHOM

KOHTYpE:




353

BI)IHY)KILCHHBIC OJICKTPOMAardiuTHBIC Konebanus. Pe3onanc

ITepemennsnrii Tok. [IpomsBoncTBO, Nepeaadya u MOTpeOICHUE

AIEKTPUYECKON SHEPTUU

o cut Lr* cul_ LI’
+ = R = T = const.
2 2 2 2

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHrtanus

BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
3.5.5 - .

E1lBlc

356 [Ixana 3JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue

AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

36.1 [IpsamosinHETHOE pPACIPOCTPAaHEHHUE CBE€Ta B  OJHOPOJIHOM

cpene. Toueunblilt ucTouHuK. JIyd cBeta

3aKOHBI OTPaKEHUSI CBETA.

a=f
3.6.2
alp
77777777777

3.6.3 [TocTpoenne n3o00pakeHHii B INIOCKOM 3epKalie

3aKOHBI IPEJTOMIICHHS CBETA.

IIpenomnenue ceera:

nysina = nysinf.

3.6.4

AGCOIOTHBIN MMOKa3aTesb MPEIOMIICHHUS:
c

Nagec = v

OTHOCHUTEILHBIA IOKA3aTENb MpCIOMIICHUS:




Xox J1y4eil B Ipu3Me.
1"1 = 1": - H].}']. = HJ}'J
CooTHOIIEHHE YacTOT M COOTHOLIEHHWE JUIMH BOJIH IIpH

NNEPEXo A€ MOHOXPOMATHUICCKOI'0 CBETA YEPE3 I'paHUIy pa3aciia

JABYX OINTHYCCKUX CPCI:

n,<n, 1,
oy “
3.6.5 [TonmHOE BHYTpEHHEE OTPaKEHUE.
[IpenenbHblid yro MOJIHOTO BHYTPEHHETO OTPayKEHUSI:
. 1 Ny
Sinayy = ——=—
Norn n
CobOwuparoniue ¥ paccewBarolye JUH3bl. TOHKas JIHMH3a.
DOKYCHOE PACCTOSAHUE U ONTUYECKAs CHUJIa TOHKOW JIMH3BI:
3.6.6 D !
. . - F
Popmyiia TOHKOHN JTUH3BI:
1 1 1
— 4 —=—
d f F
3.6.7

YBenuuenue, gaBaeMoe JIMH30M:

h 1f1
F:—:—
H d




F\ h

f

o

B ciiyuae paccenBaronieil JIMH3bI:

1
D0 = F =—=0,
D
3.6.8 F—E—lfll
H d
Xon syda, TpOILIEAIIETro JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K
e€¢ rnaBHOM onrTuueckord ocH. IlocTpoeHne u300paKEeHHIMA
TOYKHM M OTpPE3Ka MPSMON B COOMPAIOIIMX M PACCEUBAIOLINX
JIMH3aX ¥ UX CUCTEeMax
36.9 doroanmapaT kak onTudeckuit mpubop. ['na3 kak onTHueckas
cucrema
Wntepdepenmus cBera. KorepeHTHbIE HMCTOYHUKU. Y CIOBUA
HaOIIOCHUS MaKCUMYyMOB u MHUHUMYMOB B
UHTEp(PEpPEHIIMOHHON  KapTUHE OT  JBYX  CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB:
3.6.
.
MAKCIIMYMEI — A=2m—, m=0,+1,£2.£3 .
e
vl
MITHIIMYMEI — A= 2m+l_];, m=0+1+2 +3 _
-
Hubpakmus ceta. udpakiuonHas pemeéTka. Y CIoBHE
3611 HaOJNIOZICHUSI TJIABHBIX MAaKCUMyMOB TIpH  HOPMaJIbHOM

MNaaCHUNU MOHOXPOMATHUYCCKOI'O CBCTa C JJIMHOM BOJIHBI A Ha

peméTKy ¢ nepuoaom d:




dsing,, =miAm=0,+/-1,+/-2,+/-3,..

3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 ['umote3a M. [1nanka o kBantax. ®opmymna [Tnanka: E = hv
dotonbl. DHEprus GoToHa:
E=hv= he _
= hv = 7 = pc
4.1.2
WNmnynbe ¢poTona:
_E h h
p= c ¢ A
4.1.3 ®otoaddext. OnbiTel A.I'. CroneroBa. 3akonsl poTodddexra
YpasHenue DitHmnTeitHa 1151 porodddexra:
E(l)OTOHa = ABbIXOﬂa + EKHHmG,X'
rae,
hc
E(l)OTOHa =hv = 7'
414
2 B hc
BBIX( = NVyp = —>—
ozfa Kp AKp
2
mv
Evunmax = Zmax = eUsan
[laBienue ceera.
4.1.5 JlaBiieHre cBETa Ha MOJHOCTHIO OTPAXKAIOUIYI0 TOBEPXHOCTh U

Ha MOJJHOCTBHIO MOTTTOMAOIITYHO ITOBEPXHOCTH




4.2

OU3NKA ATOMA

421 [InanerapHast MOJEJIb aTOMA
[Toctynatel bopa. M3nydenue u moryomieHue (GOTOHOB IPH
IIEPEX0/I€ aTOMa C OJJHOTO YPOBHS YHEPIHU HA JAPYroi:
he
4.2.2 hvm” = = |En _Em|
“mn
JInHelyaTele CIIEKTPBI.
CriekTp ypOBHEM 3HEPruu aToMa BOJOPOAA:
4.2.3 13 5
—13,63B
E =——— n=123 ..
n*
4.3 OU3NKA ATOMHOI'O APA
431 Hyknonnas mopnens simpa leiizenOepra — MBanenko. 3apsin
o anpa. MaccoBoe uucino sigpa. M3otomnsl
PannoakTuBHOCTS.
Aunbda-pacna;
A A4 4
-X—>5Y+ ,He
bera-pacnaz.
DIeKTpOHHBIN B-pacnai;
4.3.2 N N 0
X Y+ je+v,
[To3utponHslii B-pacnan:
XA A7+ J2+v,
IN'amma-usnydenue
3aKOH paJiMOaKTUBHOTO pacnajaa:
-t
N(t) = Ny % 2T
4.3.3

[Tycth M — Macca paAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T




4.3.4

SInepusle peakuuu. Jlenenue U CUHTE3 sSAep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka; 10 knace. yrnmybnennoe odyuenue KacesinoB B.A. O6miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

» ®usuka; 11 kmace. yrinyonennoe ooyuenne Kacosinos B.A. ObmiectBo ¢
OTpaHUYECHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






