MpunoxeHue K 00N 000

PABOYAA NMPOTPAMMA
y4ebHoro npeameTa «PUsnKa»

115 ooyvaromuxcs 10 - 11 kimaccos

Yyutens: Manbpko A.B.

M. Xunropopok 2023






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;

coJiep>kanure 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
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusmgeckoir reorpadueir u acTpoHommen. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJIad B (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO 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.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
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 TOTEHIUana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

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

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TT0 (PU3HKE JOJHKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CAMOCTOSITEIBHOTO YYEHHYECKOTO HSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKYM MpoBoAuTCs 100 B KoHue 10 u 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU JJISI 3TUX BUJIOB YUYEHHUYECKUX MPAKTUUYECKUX Pa0OT OCYIIECTBISAETCA
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKON MOJEIbIO, TTO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEeKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO0 YYEOHOTO IIpoIiecca Kypc (PU3MKH YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCJICIOBAHMSI  M3yYaeMbIX  SIBICGHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

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



OJTHOTO KOMIUIEKTa Ha JBYX OOydYamommxcs. TeMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 00IIEM 00pa30BAHUU SIBJISIFOTCS:

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

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

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

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

dbopMupoBaHUE TPEACTABICHUN O poiu (U3MKU JJISI Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

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

JlocTikeHHne 3TUX Ielied 00ecreunBaeTCsl PEIICHUEM CIEAYIOINX 3a/1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U AJIEMEHTHI aCTPO(PU3UKHY;

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

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAEINbI0, 3a/ad, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHUE
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM IS PA3BUTUS YMEHUW NPOECKTHO-UCCIIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOUMUCA, I[UIAHUPYIOIMUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

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

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

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

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW 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 ¢ HH(ppoBOK JabopaTopued o ¢usuke. [IpuMepsl U3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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 KOOPIMHAT, 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.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucTteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX 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.

HaGnronenue aBwkeHUs Tena, OPOIIEHHOrO MOJ YIioM K TOPU30HTY U
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 CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

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

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHONM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Mueprmanenbie cuctemsl oTcyéra. lIpumHumn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
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 Kerepa. [lepBast 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 OTHOCUTENBHOTO JBHKECHHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPIUATIBHBIX 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 MHEPLIMAIIBHOW 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 ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

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 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBust paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, 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 MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHECHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyM U1 MACANBHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC 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, nadbopamopnsie padomeol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

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 TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEUIECTBA HAa OCHOBE ATHX



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

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

Mopenbs uIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

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

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnroaenue u nucciegoBaHue N30IpoOLEeCcCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
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 BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

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

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

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

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KureHwe. Y AeibHAs
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

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

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

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

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

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

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH MIOTEHIINAJIOB (HampsHKEHMST ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hampskenune U u DJIC £ .

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE IPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina 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) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUiibl TOKA U HaIPSKEHMUS.

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

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

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA OT COMPOTHUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHUIMAJIOB MEXAY MOJIOCAMU UCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHUS.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCTh COINPOTUBICHHUS METAIJIOB 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 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHCCOLUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHnu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: Ia30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIIMTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue aiexTposusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(POBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYEeCKUX BEIUYMH, NPOBEPKA NPEIJOKEHHBIX TMIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENIBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

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



Teopusi, HAOIIOACHHE, OSKCHEPUMEHT, MOJCIUPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHallOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABM)KEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJWJIBHUK, KOHJUIIMOHEDP, TEXHOIOTHH
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. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU H
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.

MarunuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rnapa- u JuaMarHeTUKU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

Kaptnna  nuHHMA  WMHAYKOMM ~ MarHATHOTO — MOJS  TOJIOCOBOTO M
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.

[eiictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanre MarHUTHOTO TOJISL TOCTOSTHHBIX 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. dnexmpomazHumnas uHOYKYus.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJje.

[IpaBuo Jlenua.

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

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ MPU JABUKEHUHA B MArHUTHOM I0JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHOMN) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Kojiedanus.

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.

3amnuch K01e0aTeIbHOro ABMKEHUS.

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

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

UccnenoBanne kojebaHWi Trpy3a Ha MacCMBHOM TPYXKHHE C LEJIbIO
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 CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa ¢ aMIUIMTYJOM CHIIbI TOKA B KOJI€0aTeIbHOM 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 HaANpsDKEHWS MpU PA3IUYHOM (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, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

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

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

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

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

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

[IpuHIMIIBI paIMOCBA3YU U TEIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

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

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 qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJspU3anus, Tudpakims, UHTephepeHITus.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

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

Xox myueit B mpusme. [ucnepcust cBera. CiioKHBIA 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
paccTOsiHUSL TOHKOM c(epuyeckoil JHMH3BI OT €€ T'€OMETPUM U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEP(PEPEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

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



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue moJiHOro BHYTPEHHETO OTpakeHus. Mojieinb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaja U JIMH3bI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TEIJIOBOE M3JIydeHHE (MU3JIydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

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

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

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMuUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO HKCCIENOBAHHUIO CTpoeHUsi aroMma. [lnmaHerapHas monenb aroma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

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 IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3JIy4YCHUs. BiusHHE pagvMOaKTHBHOCTH Ha JKUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CTaHIapTHOW Mojenu. TéMHas Marepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMuUKyMm.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BuTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bupa 3Bé3aHoro nHebGa. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, UX BHINMOE
JIBUKEHHE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM IOCIIE€IOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxenune n nBuwkenue CoHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsle mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

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 TOTPEITHOCTH U3MEPEHUN (DU3NYSCKUX BEITMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMHMCAaHHBIX B  TEMAaTHYECKHWX  pazienax «YUYCHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



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

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATH3UPYIONIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUIEHUE CUCTEMBl YypaBHEHHW. TPUTOHOMETPUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLIHMHE, OINTHYECKHE SBIECHUS B KMBOU
IIPUPOJIE.

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

T'eocpaghusa: wmarHuTHble mMOJIOCA 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, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTHKa B TEXHUKE,



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



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBLIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

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 CHOCOOHOCTH OLICHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie 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, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMU TOHATHAMU U METOIaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOAO0B MTO3HAHMS;

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

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBS3M M aKTyaJIU3UpPOBAThH 33/ady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTrHO3UPOBATHh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

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

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

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

Pabora c nndopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHUs HHGPOpMaK (HU3HMUYECKOr0o COAEpKaHUsS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3UUECKOTO COJEPKAHMS B PA3NMUHBIX (opMaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpokKax (HU3MKM U BO BHE-YPOUHOU
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 TEMATUKy M METO/bl COBMECTHBIX ACUCTBHN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI y4aCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM 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 YHUBeEpCAJbHbIC 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, MJIaH BBITIOJIHEHUS MPAKTUYECKOW PabOThl ¢ yU4ETOM HMEIOUTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pedekcuu I OICHKA CUTYyalluu, 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;

MIPUHMMATh MOTHBBI M apryMEHTBI JAPYTUX IPU AHAINU3€ 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 AMOLHUOHAIIbHBIN MHTEIUIEKT, peanoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
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 JIEWCTBOBATH, UCXOS 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:

MOHUMAaTh POJb (GU3UKA B  OKOHOMUYECKOH, TEXHOJIOTHYECKOM,
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): WHEpLUUaIbHas cHUCTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

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

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTCHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKON
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MTpeoOpa3zoBanuii ['anusnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBl MoOJEKyIsipHOW GUBUKA U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalUMUEe MOJIEKYJI M €ro TeMIEepaTypou, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ITOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECCHl W SBJICHMS, UCIOJIb3Ys BEIWYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YIPYrOCTH, CHJIa TPEHUS, MOIIHOCTb,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Trasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHUHMAI 3JIEKTPOCTATUYECKOTO IOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIICHUE M KOHJEHCAIs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTh
TEIJIoNepeaaun, EKTPU3aLUs Tell, SKBUMOTEHIIMATBHOCTh TOBEPXHOCTH
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (M3MUECKUMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOT0 Tpyla IpU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/I0B
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TAaK)KE UHTErpalliy 3HAaHUHN U3 APYTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 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-
(GU3MKOB B pa3BUTHUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAK)KE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBAaTh €€
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
BBITIOJTHEHHSI 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 PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

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

NOHUMATh pPOJb (U3MKK B  HIKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
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 Pa3BUTHM, 3HAYECHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3MYecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B OOIIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DJIIEKTPUUECKOE M OJIHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOIeOaHUsl, MATEMAaTUYECKUI MasTHUK,
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, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



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

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SABJICHUSI, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiI0OBOTO M MACCOBOTO YHCEN U DHEPTUU B SJEPHBIX PEAKIMUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM TMOTOK, cuja AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (Pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

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

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATh €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHNE 3aBUCUMOCTEH (PU3NUYECKHX BEIHYHUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHUW, JeNlaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEACHUH HCCIIe0BAHUN
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 M HESBHO 3aJaHHOU
(u3MYEeCcKOl MOJEIbl0: HAa OCHOBAaHWM aHAJM3a YCJOBUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAaHMWU UMEIOIIUXCS JAHHBIX, aHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

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
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble crocoObl paboThl ¢ MHpopManuen (GpusnIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u MO3HABaTEIbHbBIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHMBATHh BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
1.1 HayunbIil MeTO TO3HAHUS TIPUPOJIBI 6 0 0
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1 0
2.2 JluHamuka 10 0 0
2.3 Craruka TBEpIOTO TENa 5 1 0
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 0
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 0
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 0
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1 0
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 0
4.2 [TocTOsSIHHBIN MEKTPUYECKUI TOK 24 0




4.3 Toku B pa3nuuHBIX cpenax 6 0
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM

51  Owuskucckuii MPaKTUKYM 16 16
Hroro mo pazueny 16
PesepBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
1.1 MarauTHoOe 1oJje 14 0 0
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 0
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 0 0
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUs 15 0 0
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1 0
BOJIHBI
2.4 Ornrtrka 25 1 0
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1 0
Wroro no pazmeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopryckynsipHO-BOITHOBOH JTyasn3m 15 0 0
4.2 ®duznka aToma 5 0 0
43 ®du3nka aTOMHOTO SIpa U 3JIEMEHTAPHBIX 5 0 0

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 0
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15 0
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Tema ypoka Kontpoabubie IIpakTnueckue Aata unpponbie
Bcero u3yuyeHHsi  oOpa3oBaTesbHbIE
n/m paboThI padoThI pecypeht
®dusuka — pyHAaMEHTAIbHAS HayKa O 1 0 0
pupoe 04.09.2023
Hay4HbIi1 METOJ] TO3HAHKS U METO/IbI 1 0 0
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI 05.09.2023
DKCIEPUMEHT U TEOPHs B MPOIIECcCe
no3HaHus mpupoel. Habmonenue u 1 0 0 06.09.2023
IKCIIEPUMEHT B (PU3UKE
CnocoObl u3mepeHus: GU3NYECKUX BEIMUUH 1 0 0 07.09.2023
AOCOmIOTHAS U OTHOCHUTEIbHAS
HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 0 0 08.09.2023
BEJTMYUH
MonenupoBanue B ¢pusnke. Poib n mecto
¢buzuku B QOPMUPOBAHUHN COBPEMEHHOMN 1 0 0
Hay4YHOW KapTUHBI MUpa, B TPAKTUYECKON 11.09.2023
NeSITeIbHOCTH JTF0/1eH
Mexanundeckoe aBmkeHne. CucreMa
orcuera. OTHOCUTEIBHOCTD 1 0 0
MeXaHU4ecKoro ABuxkeHus. [Ipsmas u 12.09.2023
oOpaTHas 3a/1a4ll MEXaHUKHU
Panmyc-BekTop MaTeprasbHON TOYKH, €ro 1 0 0




MIPOEKIIMU HA OCH KoopAuHAT. TpaekTopusi.
ITepememienue. CxkopocTh. X mpoekuuu
Ha OCU KOOpAMHAT

13.09.2023

PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IIPSMOJIMHEMHOTO 1B KECHUS

14.09.2023

10

11

Ciio)keHue nepeMeIeHI U CKOPOCTEH.
Pewenne 3anau

HepaBHOMepHOG JBHKeHHE. MITHOBEHHAs

cKOpocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

15.09.2023

18.09.2023

12

I'paduueckoe onucanue npsIMOINHEHHOTO
JIB)KEHUS C TOCTOSIHHBIM YCKOPEHUEM

19.09.2023

13

CBobOoiHOE MajzieHe. Y cCKopeHue
¢BOOOIHOTO ITaJICHN. 3aBUCHMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpapuKu

20.09.2023

14

15

16

JIBm>xeHue Tena, OpOIIEeHHOTO MOJT YITIOM K
TOPU30HTY

KpusonnHeiiHoe nqnxenue. BHKeHHE 1O
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENIBHOE U IIOJIHOE
YCKOpEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

21.09.2023

22.09.2023

25.09.2023

17

IlepssrIif 3akoH HeroToHa. MHEpumanbHbIe
cucreMsl orcuéra. [IpuHnmn

26.09.2023




OTHOCHUTEILHOCTH | annes.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

Cuna. PaBHonelicTByromas cuna. Bropoit

18 3akoH HrroTona. Macca 27.09.2023
19 B3aumoneiictue ten. Tperuil 3aKoH
Hprorona 28.09.2023
20 [Mpuanun cynepro3uiuu cuil. Pemenue
3a/1a4 Ha MpUMEHEeHne 3aKk0oHOB HproToHa 29.09.2023
3aKOH BCEMUPHOIO TATOTEHUS.
21 3KBI/IB2UI\€J)HTHOCTI) rPaBUTALMOHHOMN U 02.10.2023
WHEPTHOUN MacChI
99 Cuna TsKeCTH M yCKOpeHHe CBOOOHOTO
[ageHus 03.10.2023
JIBokeHHe HEOSCHBIX TE U X
23 HCKYCCTBEHHBIX CITYTHHKOB. IlepBas
Koczmqecxaﬂ CKopZCTTb. 3aK0HIjKennepa 04.10.2023
24 Cwuia ynpyroctu. 3akoH ['yka. Bec tena 05.10.2023
Cuna tpenus. [Ipupona u BUIIBI cun
25 TpeHus. JIBUKCHUE B KUIKOCTH U Trase C
yIt)IéTOM (5:1[/1111)1 COHpOTI/IBJIJiHI/ISI cpebl 06.10.2023
26 Jasnenue. ' mapocraTrueckoe 1aBIeHUE.
Cuna Apxumena 09.10.2023
AOCOJIFOTHO TBEPJIOE TEIIO.
27 [TocTymarensHOE U BpalareabHOe 10.10.2023
JBUKEHHE TBEPAOTO TeNa
28 MOMEHT CHIIBI OTHOCHTEIIBEHO OCH
BparieHus. [lnedo crb 11.10.2023




29

CrioxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LlenTp TsxecTu Tena. Y cinoBus
paBHOBecHsI TBEPAOro Tena. Busl
paBHOBECHS

12.10.2023

30

Pemenue 3amau

13.10.2023

31

32

33

KoHnTtposbhas padota mo teme "J{uHamuka.
Craruxka TBepaoro tena'

I/IMHy.TIBC MaTCpI/IaJIbHOﬁ TOYKH, CUCTCMbI
MAaTCpHUAJIbHBIX TOYCK. HCHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa (6]
JABHXXCHHUH OCHTPA MacCC

I/IMHy.TIBC CHJIbI U U3SMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE ABHKEHHE

16.10.2023

17.10.2023

18.10.2023

34

MoOMEHT uMITysIbca MaTEPUAIBHON TOYKH.
IIpencraBnenue o COXpaHEHUM MOMEHTA
MMITYJIbCa B LICHTPAJIBHBIX MOJIAX

19.10.2023

35

36

37

Pemenue 3agau

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'paguueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTD
CHJIBI

Kunernueckas sueprus. Teopema o6

W3MEHEHHH KHHETHYECKOM OHEPIruun
MaTepHaHLHOﬁ TOYKH

20.10.2023

23.10.2023

24.10.2023

38

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIIUMAJIbHBIC




cuibl. [loreHnumansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

25.10.2023

TpeTBH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHLMAJIBHBIX CHJI C

39 M3MEHECHHUEM MEXaHUYECKOUN SHEePTUH 96.10.2023
CUCTEMBI Tell. 3aKOH COXPAHCHHUS
MEXaHUYECKOM Hepruu
Yrpyrue v Heynpyrue CTOTKHOBEHHUS.
4 b i
0 VYpasaenue bepHyu s uueanbHON 9710.2023
KUIKOCTH
41 KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUs B MEXaHHUKE" 07.11.2023
Pa3BuTHe npeacraBneHuit o mpupoe
42 ) MKT.
Ter10Thl. OCHOBHBIE MOJIOXKEHUS 08.11.2023
Huddysus. bpoyHOBCKOE IBUKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
4 . X
3 TBEPJIBIX Tven apakTep JBWKCHUS U 09.11.2023
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
44 K Nl
onm4ecTBo BemiecTBa. [locrosHHas 10.11.2023
ABoraapo
45 Temneparypa. TeroBoe paBHOBecHE.
[lIxana [Henbcus 13.11.2023
46 P
CHICHIE 3 14.11.2023
47 141 iras. I’
JIeaTbHBIH ra3. ['a30BbIe 3aKOHBI 15.11.2023
48 Ypasaenue Menzaeneesa-Knaneiipona.




Pemenue 3amau

16.11.2023

49

50

AOcoroTHas TemIiepaTypa. 3aKoH
Hanprona

I/ISOHpOHCCCLI B UACAJIBHOM Ia3e€ C
IIOCTOSAHHBIM KOJIMYECTBOM BC€IICCTBA

17.11.2023

20.11.2023

o1

I'paduueckoe mpeacraBieHue
U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

21.11.2023

52

53

OcnoBHoe ypaBHenne MKT

Pemenue 3amau

22.11.2023

23.11.2023

54

CBsi3b a0COTIOTHOI TeMIepaTypbl
TEPMOIMHAMHYECKOI CUCTEMBI CO CpEIHEH
KWHETUYECKOW SHEPTHeH MOCTyNaTeIbHOTO
TETIJIOBOTO JIBWKEHUS €€ YacTHIl

24.11.2023

55

56

57

58

0O00011eHne U cCUCTEMATU3ALNS 3HAHUI 110
teme "OcHoBsl MKT"

Konrtponbnas padora no reme "OCHOBBI
MKT"

TepMonnHaMuyeckas cUCTeEMa. 3aJaHueE
BHEIIHUX ycinoBul i T/ cuctemsl.
Bremnue v BHyTpeHHUE ITapaMETPBI.
[Tapamerpsl T/] cuctemsl kKak cpegHue
3HAYEHHUsI BEJIMYMH, OIUCBHIBAIOIINX €€ HA
MHUKPOCKOIINYECKOM YPOBHE

HyneBoe Hauasio TepMOAMHAMUKH.
Camonpoun3sBodbHas penakcanus T]]

27.11.2023

28.11.2023

29.11.2023

30.11.2023




CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

60

Mozenp uaeaabHOro rasa B
TepMOl[I/IHaMI/IKe. yCHOBI/ISI HpI/IMeHI/IMOCTI/I
3TOI MOJIENIN

VYpaBuenue MenaeneeBa-Knanelipona u
BBIpaXCHHE ISl BHYTPEHHEH SHEPTruu

01.12.2023

04.12.2023

61

BeIpaxenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'0 MJI€aJIbHOIO Iasa.
KBasucrarnuecknue 1 HECTaTUYECKHE
IIPOLIECCHI

05.12.2023

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brraucnenue paboTsl o rpaduky
nporiecca Ha PV-auarpamme

06.12.2023

63

64

65

Tennonepenaya kak crocod W3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIUIEHMS pabOThI

KOHBCKHI/IH, TCILJIOIIPOBOAHOCTD,
H3JTyUYCHUC

Komnuectso Teruiotel. TemmoéMKOCTh TeNa.

VYaenbHas u MOJIAApHAasA TEIJIOEMKOCTH
BEIleCTBA. Y AeIbHas TEIIoTa CTOopaHu:Aa
TOIIJIMBa

07.12.2023

08.12.2023

11.12.2023

66

Pacuér konmyecTBa TEIIOTHI IPH
TeIIoneperaye

12.12.2023

67

68

[TonsiTne 06 aguabaTHOM MpoOIIECCE.
IIepBbIil 3aKOH TEPMOJAMHAMUKH

KonnuectBo TemnoTs! 1 paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHeW dHepruu T/1

13.12.2023

14.12.2023




CHUCTCMBI

BTopoii 3aKk0H TepMOJIMHAMUKH JJI5
PaBHOBECHBIX U HEPABHOBECHBIX

69 nporeccoB. HeoOpaTuMocTh MpUpOIHBIX 15.12.2023
MIPOIIECCOB

70 [TpuHIIUTIBI TEUCTBUS TEIUIOBBIX MAIIIHMH.
KII 18.12.2023

71 MakcumanbsHoe 3nadeHue KIT, ukmn
Kapuo 19.12.2023

72 Pemenue 3amau 90.12.2023
DKOJOTHYECKHE aCIICKThI UCIIOIb30BaHMS

73 TEIUIOBBIX JIBUTATENIEH. TS?HOBOG 91.12.2023
3arpsi3HEHUE OKPYKAIOMIEH Cpebl

74 Pemenue 3amau 99 12,9023
0O00011eHne U cCUCTEMATU3ALNS 3HAHUI 110

75 TeMe "Te'}i)MO)_'[I/IHaMI/IKa. Teniosnie 95 12 92023
MAaIlIHbI

76 KonTpomnbHas pabora no teme
"Tepmonunamuka. TeniaoBbie MalTuHbI" 26.12.2023
[TapoobpazoBanue 1 KOHIEHCAITHS.

77 Hcmapenue u kuneHue. Y ielbHas TeIIoTa
Hapocl))6pa3OBaHm " 21.12.2023
HacpIneHHbIe ¥ HEHACHIIIIEHHBIC MaphI.

78 KauecTBeHHast 3aBUCUMOCTD TUIOTHOCTH M
JIABJICHUsI HACBIIIEHHOTO Mapa OT 28.12.2023

TEMIICPATYPhbI, UX HE3AaBUCUMOCTL OT




00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
AKHUJIKOCTH

Brnaxxnocts Bo3myxa. AGCOTIOTHASA U

7
o OTHOCHTEJIbHAS BIAXKHOCTh 29.12.2023
80 P
elIeHUe 3aa4 09.01.2024
Tépnoe Teno. Kpucraminueckue u
81 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB 10.01.2024
KPHUCTAIIJIOB
82 IlnaBnenue u kpuctamuM3anus. Y 1eabHast
terutoTa raBieHus. Cyonumanus 11.01.2024
Hedbopmaruu TBEpAOTO Tena. PacTskenue
83 u cxarue. CaBwr. MOv,IIyJII) IOmnra. Ipenen 12.01.2024
ynpyrux aedopmaruii
TemioBoe paciivpeHue KuIKOCTeH 1
84 TBEPABIX TveJ'I. AHTapMOHU3M TEIUIOBBIX 15.01.2024
KoJIe0aHUI YacTHI] BEIIeCTBa
85 [Ipeo6pa3oBanue sHEPrUU B Ha30BbIX
nepexojax 16.01.2024
86 YpaBHEeHHE TEIJIOBOTO OaaHca 17.01.2024
87 P
CHICHIE S 18.01.2024
[ToBepxHOCTHOE HaTsKeHUe. KanuspHbie
88 sBieHus. JlaBneHune moj uCKpUBIEHHOM
MOBEPXHOCTBIO KUJIKOCTU. DPopMyna 19.01.2024

Jlaraca




89

O00011IeHNE U CUCTEMATU3AIUs 3HAHUM 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbie epexoab"

22.01.2024

90

KontponpHas pabora o Teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®a30BbIe IEPEXOBI"

23.01.2024

91

92

93

DJeKTpu3ays Tel U e€ IpOsBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

DJIEMEHTAPHBIHN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsaa

B3anmopeiictue 3apsioB. ToueuHbie
3apsiabl. 3akoH Kynona

24.01.2024

25.01.2024

26.01.2024

94

95

96

Pemenue 3agag

Onektpuueckoe none. Ero neiictBue Ha
JJIEKTPUYECKUE 3aPsIbl

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
[TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH
9JIEKTpUUECKOro nojst. OgHOpoaHOE
JIIEKTPUYECKOE I10JIE

29.01.2024

30.01.2024

31.01.2024

97

HOTeHHI/IaJ'H)HOCTI) OJICKTPOCTATHUYCCKOI'O
moJis1. Pa3HOCTh MOTEHIIMATIOB B
HAITPsI’>KCHUEC

01.02.2024

98

IToTenumanbHas SHEPTUs 3apsiia B
JNEKTPOCTATHYECKOM 1oe. [lotennnan
JNEKTPOCTATHYECKOTO MO

02.02.2024




CBs13b HaIPSKEHHOCTH I10JIS1 U Pa3HOCTU

99 MOTEHIIMAJIOB ISl JICKTPOCTATHUECKOTO 05.02.2024
TOJISt
100 [IpuHIMT Cynepro3uIinu MEKTPUISCKIX
noJiei 06.02.2024
101 Pemenue 3amau 07.02.2024
102 [Tonie Toueunoro 3apsana. [lone
PaBHOMEPHO 3apsKEHHOU cepbl 08.02.2024
ITosie paBHOMEPHO 3apsIKEHHOTO IO
103 00BEMY malu)a. [Tone paBHf)MepHO 09.02.2024
3apsHKEHHON OCCKOHEYHOM TIIOCKOCTH
104 [TpOBOHHUKH B JIEKTPOCTATHYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3aps/IOB 12.02.2024
105 JIMdIeKTpUKY U OTYIPOBOAHHUKY B
3JIEKTPOCTATHUECKOM I10J1€ 13.02.2024
Konpnencarop. DnekTpoéMKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO 14.02.2024
KOHJICHCATOpa
107 [TapannensHOE coequHEHNE
KOH/ICHCAaTOPOB 15.02.2024
108 [TocnenoBarenbHOE COETMHEHNE
KOHJIEHCATOPOB 16.02.2024
109 DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa 10.02.2024
110 Pemenne 3amay 90.02.2024
111 JBr>KeHUe 3apsyKeHHON YacTHIbI B




OIHOPOJHOM JJICKTPHUYICCKOM I10JIC

21.02.2024

112 Pemienue 3amau 99 02.2024
113 O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110

TeMe "DaekTpudeckoe noje" 26.02.2024
114 KonTponpHas pabora mo Teme

"DnexkTpuueckoe mnoie" 27.02.2024

Cuiia Toka. [TocTosiHHBIN TOK. Y CIOBHS
115 TBOBAHUS ITOCTOSIHHOT

SJ}I,IGI;(eT(;)I/I‘?e:KOFO T(())(I:(ao " 28.02.2024
116 Hcrounnku Toka. Hanpsokenue u 31C 99.02.2024
117 3akon OMa 11 y4acTKa LEeTH.

DIIEKTPUUECKOE COMTPOTUBIICHUE 01.03.2024

3aBUCHUMOCTb COITPOTUBIICHUS
118 OJIHOPOJHOT'O IIPOBOJIHUKA OT €r0 JUTMHBI U 04.03.2024

TUTONIAIN TIOTIEPEYHOTO CCUCHUS
119 Y aenbHOE COMPOTUBIICHHUE BEIIECTBA.

Pemenue 3anau 05.03.2024
120 [TocnenoBarenpHOE, TapaLICTBLHOE,

CMEUIaHHOE COEIMHEHNE TPOBOIHUKOB 06.03.2024
121 Pacu€r pa3BeTBIEHHBIX AITEKTPUICCKIX

nenei. [Ipasuna Kupxroga 07.03.2024
122 Pemenue 3amau 11.03.2024
123 PaGora snexTpruyeckoro Toka. 3aKoH

oxoyns —Jlenna 12.03.2024
124 Pemenne 3amay




13.03.2024

MOH_[HOCTB SJICKTPHUYECKOI'O TOKaA.

12 T
5 €ILIOBas MOIIIHOCTD, BEIAEIAEMas Ha 14.03.2024
pesucrope
126 Pemenue 3amau 15.03.2024
127 O/1C u BHyTpEeHHEE CONIPOTUBIIEHHE
HCTOYHHUKA TOKA 18.03.2024
128 3axoH OMa 1151 IOJTHOM (3aMKHYTOM)
AIEKTPUYECKON 1IeTIH 19.03.2024
129 Pemenue 3amay 90.03.2024
1 M
30 OII[HOCTH MCTOYHHKA TOKA 91.03.2024
131 K
3 OpPOTKOE 3aMBIKaHHE 99 03.2024
132 KonzaeHncarop B 11enu NOCTOSIHHOTO TOKa 01.04.2024
1 P
33 eleHne 3a1a9 02.04.2024
134 Pemenne 3amag mo teme "IlocTosTHHBIN
AJIEKTPUIECKUMA TOK" 03.04.2024
135 Pemenne 3amau no teme "IlocTossHHBIH
AIIEKTPUYECKUI TOK" 04.04.2024
136 Pemenue 3agad mo reMme "IlocTOSHHBIN
AJIEKTPUIECKUNA TOK" 05.04.2024
137 O0001IeHNEe U cHCTEMATH3AIMs 3HAHUH 110
teme "[locTOsHHBIN 31eKTpuyecKuil ToK" 08.04.2024




138

KontponpHast pabora o Teme
"ITocTOAHHBIN NEKTPUUECKUN TOK"

09.04.2024

139

140

141

DeKTpudecKas IPOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUYECKHI TOK B METaJLIAX.
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTPOJIUTOB. 3aKOHbI
®Dapanes U1 JIEKTPOIU3a

DneKTpuueckuil Tok B razax. [lnasma

10.04.2024

11.04.2024

12.04.2024

142

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mpr0Oopbl

15.04.2024

143

144

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

[TonynpoBoIHUKOBBIE TPHOOPHI

16.04.2024

17.04.2024

145

146

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
L€ MOCTOSIHHOTO TOKa P MOMOILHU
aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MTOMOIIA KOMIIBIOTEPHBIX JaTYUKOB"

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3y4eHre HepaBHOMEPHOTO JBUKEHUS C
L(EJIbIO OIIPENIEIICHNs] MTHOBEHHOMN
ckopoctH"

18.04.2024

19.04.2024




147

148

149

150

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepenune yCKopeHus mpu
MPSAMOJMHEITHOM PaBHOYCKOPEHHOM
JIBYDKECHUH 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanre 3aBUCUMOCTH ITyTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3mepeHune yCKOpeHus CBOOOIHOTO
nageHus" wim "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3yueHune qBUXKEHUA Tea Mo
OKPYKHOCTH C IMOCTOSIHHOM 110 MOJTYJTIO
ckopocthio" wim "MccnenoBanue
3aBUCHUMOCTH TIepHroJia oOparieHus
KOHMYECKOT0 MasgTHHUKA OT €ro
napameTpos"”

Pu3NUeCKU IPAKTUKYM I10 TEME
"M3MepeHue paBHOAECHCTBYIOLIEH CHIIBI
U JIBUKEHUH OpyCKa IO HaKJIOHHON
mwiockocTy" wnu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchl"”

22.04.2024

23.04.2024

24.04.2024

25.04.2024

151

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aedopmamuu"

26.04.2024




win "M3yuenue 1BUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepes
nérkuit 610K"

152

153

154

155

Pu3N4eCKui IPAKTUKYM 110 TEME
"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HImeHTa
3aucuMocT FTp(N)" wim "HccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C NIEPEMEHHBIM
koddunmenToM tpenus" uinu "Usydenue
JBUKEHMSI TPy3a Ha Bally C TpeHUEM"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue ycnoBUi paBHOBECHS
TBEP/IOrO Tella, UMEIOIIETo OCh BpaleHus "
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" wnu "M3yuenue
YCTOMUYMBOCTHU TBEPJOTO TeEJIa, UMEIOIIIETO
TJIOIIA/h OTIOPHI"

Pu3NUeCKU IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca Tea Mo
TopMo3HOMY TIyTH" iy "3Mepenue cuibl
TATH, CKOPOCTU MOJIENH AJIEKTPOMOOMIIS U
MOIIIHOCTH cuJIbl TATH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" nin "HccnenoBanue coxpaHeHMs!
MMITyJIbCa IPU YIIPYyroM B3auMoaencTsun"
wi "M3MepeHre KHHETUYECKOW SHEPTrun
T€Na [0 TOPMO3HOMY ITyTH"

®u3NYecKuil TPAKTUKYM 110 TEME

29.04.2024

30.04.2024

02.05.2024




156

"N3y4yeHne n30TepMUUYECKOTO Mpoliecca
(peKOMEH1I0BaHO HMCIIOIb30BAHHE
nudposoii 1adoparopun)" wim "Uzyuenue
M30X0pHOTO Mnpouecca" unu "M3yuenne
n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue yaenbHou TemioéMkocTu"”
i "HccnenoBanue nporecca OCThIBaHUS
BemectBa" wiu "Mccienosanue
agnabarHoro mponecca” wim "M3ydenue
B3aUMOCBSI3H YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
KuaKocren"

03.05.2024

06.05.2024

157

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne 3aKOHOMEPHOCTEHN HcTIapeHust
)uakocreit" win "M3mepenue yaenbHON
TETJIOTHI TIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NAapoB" WU
"N3mepenue abCOMIOTHOM BIQXKHOCTH
BO3/1yXa M OIIEHKa Macchl MapoB B
nomerienun". Msmepenne kodppuureHTta
MOBEPXHOCTHOT'O HATSKEHUS

07.05.2024

158

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIENH, COAEpKaILEn
KoHaeHcaTop" unu "Pacnpenenenue

08.05.2024




Pa3HOCTU NMOTEHIMAIOB (HANPSKEHUS) IPU
MOCJIEI0BATEILHOM COEIMHEHU U
KOHJICHCATOPOB"

159

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnegoBanue CMEIaHHOTO COECTUHEHUS
pe3uctopoB" unu "M3Mepenue yieabpHOro
COTPOTUBIICHUS IPOBOJIHUKOB" MK
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
OT HaIpsDKEHUS JUIS JaMIIbl HaKaTuBaHUs"

10.05.2024

160

161

Pu3n4ecKuil IPAKTUKYM 110 TEME

"Habnronenue anekrponuza’ wim

"N3mepenue 3apsijia 0OJHOBAJIEHTHOTO

noHa" winu "VccnenosaHue 3aBUCUMOCTH 1
COTIPOTHBIICHUS TEPMOPE3UCTOPA OT

temriepaTypbl” uinu "CHATHE BOJBT-

aMIEPHOI XapaKTEepUCTUKU quoaa"

PesepBHslit ypok. O60011eHNE U

CHUCTEMAaTH3alMsI 3HAHUH 110 TEME 1
"Kunemaruka"

13.05.2024

14.05.2024

162

Peseprubiit ypok. O60011eHIE U
CUCTEeMaTH3alMs 3HAaHUH 110 TeMe 1
"Inaamuka"

15.05.2024

163

164

165

Peseprubrit ypok. O6001eHIE 1
cucreMatu3anus 3Haguil o teMe "CraTtuka 1
TBEpAOro Tena"

PesepBHrlit ypok. O6001ICHHE U
CHUCTEMaTH3aIlus 3HAHUH 10 TeMe ""3aKOHBI 1
COXpaHEHHUs B MEXaHHKe"

PesepBHslit ypok. O6001ICHHE U 1

16.05.2024

17.05.2024




cucreMaru3alus 3HaHui mo Teme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun”

20.05.2024

166

167

168

169

PesepBHeiit ypok. O600ICHHE U
CUCTEMAaTH3AIMsI 3HAHHH 110 TeMe
"Tepmonunamuka. TeniaoBbie MalIuHbI"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alMsl 3HaHHH [0 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"DnexkTpuueckoe mnoie"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUM [0 Teme
"ITocTOSHHBIN NEKTPUYECKUH TOK"

21.05.2024

22.05.2024

23.05.2024

24.05.2024

170

Peseprubiit ypok. O60011eHIE U
cucreMaru3anusa 3Haguii 1o reme "Toku B
pa3nuMyHbIX cpenax”

27.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
B3anmoeiicTBrE TOCTOSIHHBIX MArHUTOB U
1 MTPOBOTHUKOB C TOKOM. MarHuTHOE 1oJIe. 1 0 0 04.09.2023
['mnore3a Amnepa
Bekrop marauTHO# nHAYKIMU. [IprHIMT
2 cynepn031/£u1/m MAar"duTHBIX Iojiel. JInanu 1 0 0 05.09.2023
MarHUTHOW WHYKIIUU
3 MarauTHOE 1oJe MPOBOJHUKA C TOKOM. 1 0 0
OmbIT DpcTena 06.09.2023
4 C A & 1 0 0
wia Amriepa, e€ HarpaBJIeHUE U MOTYJIb 07.09.2023
5 P 1 0 0
CIICHUE 3a7a4 08.09.2023
6 [Ipumenenue 3akoHa Amnepa. 1 0 0
DNeKTPOU3MEpUTENTHHBIE MPUOOPHI 11.09.2023
Cuna Jlopeniia, e€ HampaBlieHHE U MOJYJIb.
7 JIBY>KeHHE 3apsKEHHOW YacTHIIBI B 1 0 0 12.09.2023
OJTHOPOJTHOM MarHUTHOM IT0JIe
8 Pemenne 3amau 1 0 0 13.09.2023
P 1
9 abota cuiel JlopeHIa 0 0 14.09.2023
10 Pemrenne 3agau 1 0 0




15.09.2023

MarsuTHoOeE 110JI€ B BC€IICCTBCE.

11

deppoMarHeTUKy, rnapa- u AMaMarHeTUKU 18.09.2023
12 OcHoBHbIE CBOWCTBa (heppOMarHeTUKOB.

[IpumeHnenne GpeppoMarHeTHKOB 19.09.2023
13 Pewmenune 3ana4 no reme "MarauTtHoe 1osue 20.09.2023
14 Pemenue 3ana4 no Teme "MarHuTHoe 1oJie 91.09.2023
15 SIBieHMe ANEKTPOMArHUTHOW UHTYKITHH.

[ToTok BekTOpa MArHUTHOW MHAYKLIUU 22.09.2023
16 IAC unyiumi 25.09.2023
17 3aKOH 3JEKTPOMarHUTHOW UHIYKIHH

dapanes 26.09.2023
18 Buxpeoe anekrpudeckoe noine. Tokn Pyko 97.09.2023
19 OJ1C uHAYKINY B ABUKYIAXCS

MIPOBOTHUKAX 28.09.2023
20 Pemrenue 3anau 29.09.2023
21 [IpaBuiio Jlenna 02.10.2023
99 NunykTuBHOCTE. KaTynika HHIyKTHBHOCTH

B IIEIM ITIOCTOSIHHOI'O TOKA 03.10.2023
93 Asnenue camonnaykuuu. IC

CaMOMHAYKIIUU 04.10.2023
24 DHeprus MarHUTHOTO TOJIS KaTYLIKU C




TOKOM. DJIEKTPOMAarHUTHOE T10J1€

05.10.2023

25 Pemenue 3agau 06.10.2023
26 O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
Teme "DeKkTpoaruHaMuKa" 09.10.2023
97 KonrponsHas pabora o reme
"DnexkTpoauHaMuka" 10.10.2023
98 KonebarenbHas cucrema. CBOOOIHBIC
KoJiebanus1. ['apMoHndeckue KoaebaHus 11.10.2023
29 KunemaTnueckoe u JTMHAMHAYECKOE
oIMcaHue KoiedaTebHbIX ABIKECHUN 12.10.2023
DHepreTuveckoe onvucanue. BeiBoa
JTUHAMHYECKOTO OIUCAHMS TApPMOHUYECKUX
30 .
KOJIEOAHUM U3 UX IHEPTreTUYECKOTO U 13.10.2023
KHHEMaTHYECKOTO OIMMCAHUS
31 Awmiuntyzaa u ¢aza konedaHui 16.10.2023
[Tepuon u yactota xonedanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI
32 MaTeMaTH4ECKOTO MaﬂVTHI/IKa. [Tepuon 17.10.2023
CBOOO/IHBIX KOJICOAHU TIPYKHHHOTO
MasiTHAKA
33 3aryxaromue konedanus. BelHyXIeHHBIC
koJsieOanus. Pe3onanc 18.10.2023
34 ABTOKOJICOaHHS 10.10.2023
35 Pemrenne 3agau

20.10.2023




Ypok-koHpepeHus "MexaHndeckue

36 KOJIeOaHUsI B My3bIKQJIbHBIX HHCTpYMEHTaX" 23.10.2023
37 O06o0mieHne U cucTeMaTu3alys 3HaHUH 110

teme "MexaHndeckue KoneOanus'" 24.10.2023
38 DNEeKTPOMarHUTHHIE KOJICOAHHUS.

KonebaTenbHbIi KOHTYD 25.10.2023

®opmyna Tomcona. CBsi3b aMILTATYIbI
R | mr s et e
40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM

KOJIeOaTeIbHOM KOHTYpE 27.10.2023

3aryxarolue JIeKTPOMarHuTHbIC
41 KoseOaHus. BeiHyX/1eHHbIE

3ﬂeKTpOMarHHTHZIeIIioneGaHMﬂ 07.11.2023
42 IIepemeHnHBIl TOK. Pe3ucTop u KoHAEHCATOP

B LIETIH IEPEMEHHOI0 TOKa 08.11.2023
43 Karyiika HHIyKTHBHOCTH B TSN

MEPEMEHHOTO TOKa 09.11.2023
44 3akoH OMa ISl IeKTPUYECKOH Lenu

MEPEMEHHOTO TOKa 10.11.2023

Mo1HOCTh TEPEMEHHOT0 TOKA.
45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHHE 13.11.2023

CHWJIBI TOKA U HATIPSHKEHUS
46 Pe3oHaHC B 35IeKTpUYECKOH TIeTTH

14.11.2023

47 Pemrenue 3agau 15.11.2023
48 WneansHbli Tpancdopmarop.




[Tpou3BoacTBO, Nepeada u NoTpedIcHne 16.11.2023
ANIEKTPUYECKON SHEPTUH
DKOJIOTUYECKHE PUCKU TIPU TIPOU3BOJICTBE
4 .K
9 anekTposHeprun. Kynsrypa chcznbe.OBaHm{ 17.11.2023
3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HH
50 P
elIeHue 3a1a4 90.11.2023
51 P
elIeHue 3a1a4 91.11.2023
59 O06o0muieHne 1 cucTeMaTu3aIys 3HaHUH 110
TeMe "DIeKTpoMarHuTHbIe KojaebaHus" 22.11.2023
53 MexaHnueckre BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH 23.11.2023
54 i
CBoiicTBa MEXaHUYECKUX BOJH 94.11.2023
. X
55 3ByK. XapaKTepUCTUKH 3ByKa 97 11.2023
Wudpa3syk u ynprpassyk. Lllymosoe
56 .
3arpsi3HEHUE OKPYKaroLIEH Cpeibl 28.11.2023
57 P
elIeHue 3a1a4 99.11.2023
58 DJIEKTpOMarHuTHbBIE BOJIHBIL. M3imyueHue
AJIEKTPOMArHUTHBIX BOJIH 30.11.2023
59 DHeprus MeKTPOMArHUTHBIX BOJH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 01.12.2023
[IIkana 351eKTpOMarHUTHBIX BOJTH.
60 IT
pUMEHEHHE IEKTPOMArHUTHBIX BOJIH B 04.12.2023

TEXHHUKE U OBITY




61

[IpuHUKMITBI paIUOCBS3U U TEIICBUICHHUS.
Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKaIOIIEH CpeIbl

05.12.2023

62

63

64

KonTponbnas padota o Teme "Konebanus
Y BOJIHBI"

Cgert. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEHHs CBETa

Pemenue 3amay Ha IMPUMCHCHHUC 3dKOHA
HpHMOHHHeﬁHOFO pacipoCcTpaHCHHA CBETA

06.12.2023

07.12.2023

08.12.2023

65

66

67

68

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeta. AGCONIOTHBIN U

OTHOCHUTEIBHBIN OKa3aTellb IIpCIIOMJIICHUS.

[TonHOE BHYTpEHHEE OTPaKECHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKEHUs

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPAXKEHUS U NPEIIOMIICHHUSI CBETA

Xon nydeit B npusMme. Jlucnepens ceera.
CrnoxxHbIid cocTaB Oemoro cera. L{Bet

11.12.2023

12.12.2023

13.12.2023

14.12.2023

69

70

71

JInnzel. @OKYCHOE PACCTOSHUE U
OIITUYECKAs CHJIa JIMH3BI

[TocTpoenue n300pakeHNI B THH3AX U UX
cUCTeMax. YBeJIMUCHUE JIMH3bI

Pemenue 3agad Ha mocTpoeHune
M300paXEHU, TTOJIy4aeMbIX C TTOMOIIBIO
JIMH3

15.12.2023

18.12.2023

19.12.2023

72

I'ma3 kak onTudeckas cucTeMa




20.12.2023

Pemenue 3anau. [Ipenensr npuMeHUMOCTH

7
3 F€OMETPUUYECKON ONTUKHU 21.12.2023

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS 29122023
75 Hucnepcus cera 25 12,2023
76 HNutepdhepennus ceera 26.12.2023
77 KorepenTHbie HCTOYHUKU. Y CIIOBUS

HaOII0/IeHUSI MAKCUMYMOB U MUHUMYMOB 27.12.2023
78 Pemenue 3amau 28.12.2023
79 [TpumeHeHne uHTEpHEpeHIUN 29.12.2023
80 Hudpaxius ceera 09.01.2024
81 JudpakiuonHas pemeTka. Y cioBue

HaOJII0IEHUS TJIaBHBIX MAaKCHMYMOB 10.01.2024
82 Pemrenue 3anau 11.01.2024
83 ITorepeyHOCTh CBETOBBIX BOJIH.

[Monsipuszanus ceera 12.01.2024
84 Pemenne 3amay 15.01.2024
85 CBeTOBBIE ABIICHUS B IPUPOIE 16.01.2024
86 O06o0mIeHre U cucTeMaTU3aIys 3HAaHUH 110




teme "Onrtuka” 17.01.2024
87 K 0 O
OHTpOJIbHAs paboTa 1o teme «OnTuka» 18.01.2024
I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKON
88 .3
MEXaHUKHU. 3aKOHbI 3JIEKTPOJUHAMUKU U 10.01.2024
IPUHIUI OTHOCUTEIBHOCTU
89 ITocTynatsl cieruanbHOU TEOPUU
OTHOCHUTEJILHOCTH 22.01.2024
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeoOpaszoBanus Jlopenna. YcinoBue
90 .O
npUIMHHOCTUA. OTHOCUTEIFHOCTh 93.01.2024
OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U
COKpallleHHEe JJINHBI
01 DHEPrust U UMITYJIEC PEISITUBUCTCKON
YACTHIIBI 24.01.2024
92 CBs3b Macchbl ¢ 3HEpruei 1 UMIYyIbCOM
PENATUBUCTCKON YaCTULIBI. DHEPIHsl TOKOS 25.01.2024
93 PaBHOBECHOE TETIIOBOE H3ITyueHHE
26.01.2024
94 3 B
aKoH cMmemeHnst Buna 99.01.2024
95 r M. I1 . D
umnoresa JaHKa 0 KBaHTaX. ®OTOHBI 30.01.2024
96 C
HEeprus U UMIyibc (poToHa 31.01.2024
97 ®otordpdext. OnbiTl A. I'. Cronerosa.
3akonbl Gportorddexra 01.02.2024
98 VYpaBuenue DiiHmreitHa i Gotodddexra.




"Kpacnas rpanuna” pororddexra 02.02.2024
99 JNasnenue ceera. Onbitel I1. H. JIeOenena 05.02.2024
100 BoJIHOBEIE CBOMCTBA YaCTHIL 06.02.2024
Bounsl ne bpornd. /InuHa BoJiHbIL 1€
101 bpoiia u upa31v1ep1)1 o0acTu JOKaIu3auu 07.02.2024
JBUKYIICHCS YaCTHIIBI
102 KopnyckynspHo-BOIHOBOM Ayain3m 08.02.2024
103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax 09.02.2024
Crieninuka u3MepeHui B MUKPOMUPE.
104 COE)THOIIICHI/ISI HeonpeaenEéHHOCTEN 12.02.2024
I'eiizenOepra
105 Pemenue rpaduueckux 3agau 13.02.2024
106 Pemrenue pacu€tHbix 3a1a4 14.02.2024
Kontponbnas pabota mo Temam: "OCHOBBI
107 CTO", IfOpHy'CKyJ'I}IpHO-BOJ'IHOBOI/I 15.02.2024
Tyaanu3M
108 OMBITHI TIO UCCTIETIOBAHUIO CTPOCHHUS aTOMa.
[Tnanerapnas monens atroma Pezepdopaa 16.02.2024
109 IToctynartel bopa 10.02.2024
110 Buner criektpoB. CiekTp ypoBHEH 3HEprun
aToma BOJIOpOJia 20.02.2024




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JTYUCHUC
CBETa

21.02.2024

112

113

114

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
WBanenko. 3apsi 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

3aKkoH paguoakTUBHOrO pacnaaa. CBoicTBa
HMOHU3HUPYIOLIETro U3llyueHus. BiausiHue
PaaOaKTUBHOCTH HA KUBBIC OPTaHU3MBbI.
JozumeTpus

22.02.2024

26.02.2024

27.02.2024

115

116

117

118

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
cuibl. Jledext maccel sapa. SAnepHble
peakuuu. SnepHsle peakTopsl. [IpoGiiembl
YIPABIIIEMOI0 TEPMOSAEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIEKThI Pa3BUTHS
SIEPHON YHEPTETUKU

Meroapbl perucTpaluuu U UCCIEI0BAHUS
AJIIeMEHTapHBIX YacTull. OyHIaMEeHTalbHbIE
B3auMOeicTBUsA. baprnoHbl, ME30HBI U
nentoHsl. [IpeacraBinenue o CtanaapTHOM
Mozenu. KBapk-TiirooHHast MOJienb aipOHOB

®usuka 3a npenenamu CTaniapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuHCTBO pu3nueckoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU

28.02.2024

29.02.2024

01.03.2024

04.03.2024




119

[TpuMEeHUMOCTD 3aKOHOB (PU3UKH IS
0OBSCHEHHS TIPUPOABI KOCMUUYECKHIX
00BeKTOB. MeTO bl aCTPOHOMHUYECKHX
HUCCIIETOBAHUN

05.03.2024

120

CoBpeMEHHbIE ONITUYECKUE TEJIECKOIIBI,
paauoTENeCKOIbI, BHEaTMOC(hEepHast
aCTPOHOMHS

06.03.2024

121

122

123

Bupn 3Bé3nHoro Heba. Co3Besaus, sipKue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

Conueunas cucrema. Comnuue. ConHeunas
aKTUBHOCTb. McTounuk snepruu ConHna u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIi Kiacc —
CBETUMOCTB"

07.03.2024

11.03.2024

12.03.2024

124

3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH

13.03.2024

125

126

127

BuytpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEACTABIECHUS O
MIPOUCXO0XACHNUHU U 3BoJtolnu CosHua u
3BE31. DTaIbl )KU3HHU 3BE3]

Muneunsiii I1yre — Hama ['anaktuka. Tumsl
rajlakTUK. YEpHbIE OBIPBI B APaX TajJakTUK
Bcenennas. Pacmmpenue BeeneHHON.

3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukroBoe n3inydeHue

14.03.2024

15.03.2024

18.03.2024

128

MacmrabHas ctpykrypa Beenennoit.
MeraranakTuka

19.03.2024




129

Hepeménnbie mpo6ieMbl aCTPOHOMUHT

20.03.2024

130

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmemoBaHue MAarHUTHOTO I10JIS
MIOCTOSSHHBIX MarHUTOB' MJIK
"HccnenoBanue CBOMCTB
dbeppomarnerukoB" win "MccnenoBanue
JIEMCTBHS MOCTOSITHHOTO MarHuTa Ha paMKy
¢ TOKoM"

21.03.2024

131

132

133

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amriepa" wiu
"N3yueHne 3aBUCHUMOCTH CUJIbl AMIIepa OT
cuibl Toka" win "OnpeneeHne MarHuTHOM
MHIYKIIMM Ha OCHOBE U3MEPEHMSI CUIIBI
Awmmnepa"

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHON MHAYKIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

@uU3NYECKUI NPAKTUKYM II0 TEME
"UccnenoBanue sBIEHNUA CAaMOMHIYKIIUN"
i "COopka MOJENU SIEKTPOMArHUTHOTO
reseparopa"

22.03.2024

01.04.2024

02.04.2024

134

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOIHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

03.04.2024

135

@u3NYECKUI IPAKTUKYM II0 TEME




"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasTHHUKE"

04.04.2024

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IOCJIEIOBATEILHO COSIMHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uiun
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LMW NTIEPEMEHHOTO TOKA"

05.04.2024

137

138

139

140

141

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

®dusnyeckuii MPaKTUKYM 110 TeMe
"M3mepeHue moka3arens IpeIoMICHUS
crexna" win "[lonyyenue nso0paxxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U JUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BelllecTBa (Ha MpuMepe
KUAKUX JUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
uH3"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HaGmronenue aqudpakuuu,
UHTEp(EpPEeHIINH U MOJISIpU3alnu cBeTa"

Pu3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX yacTUll (1o poTorpadpusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nose)"

Pu3nYeCKUil IPAKTUKYM I10 TEME

08.04.2024

09.04.2024

10.04.2024

11.04.2024

12.04.2024




"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe HccienoBanus poroaddexra” umm
"HccnenqoBanue 3aBUCHMOCTH CHIIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

15.04.2024

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOTo
aTOMapHOI0 BOJAOPOJa U U3MEpPEHUE
noctostHHOM Punbepra"

16.04.2024

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
WCIIOJIB30BaHUEM JI03UMETpa HIIN
"N3y4yenue noraouieHus: 6era-4acTuil
aroMuHueM"

17.04.2024

145

146

147

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAHNEM KOMIIBIOTEPHBIX
IIPWJIOKEHUH JJIs ONIPEAEIIEHUS TIOJI0KEHUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s CeBEpPHOTO
MOJTyILIApHs U ApKU€ 3BE3ABI" WU
"HaGmtonenus B reneckon JIyHbl, TU1aHeT,
TYMaHHOCTEH U 3BE3HBIX CKOIIEHUM"

O06o01eHre 1 cucTeMaTr3aIus 3HaHHM.
Ponb pusuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,
COLIMAJIbHOU U 3TUYECKOM chepax
JEATEILHOCTH YeIOBEKa

O0001IeHrE U CUCTEMATU3ALUS 3HAHUIA.

18.04.2024

19.04.2024




Posb 1 MecTo pU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

22.04.2024

148

O06o0mieHre 1 cucTeMaTu3aIys 3HaHU .
Pons dpuznueckoii Teopun B GOpMUPOBAHUN
NPEJCTaBICHUN O (PU3NYECKON KapTUHE
MHUPa, MECTO (PU3NYECKON KapTUHBI MHUpPa B
00111eM psAZly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTABICHUNA O IPUPOJIE

23.04.2024

149

150

151

O06001IeHYE ¥ CUCTEMATU3aLM 3HAHUMN 110
Teme "Kunemaruka"

O00011IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
TeMe "Kunemarnka"

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
teme "JuHamMuka"

24.04.2024

25.04.2024

26.04.2024

152

153

154

O06001IeHre 1 cCUCTEMAaTH3aUs 3HAHUH 110
teme "Craruka TBEepaoro tena'

O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKE"
O060061eHne U cucTeMaTU3alus 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun”

29.04.2024

30.04.2024

02.05.2024

155

O0001IeHre 1 cUcTEMaTH3aMs 3HAHNUH 110
teme "Tepmonunamuka. TenmoBeie
MaIIuHb"

03.05.2024

156

157

O0600611eHre U cucTeMaTU3alus 3HaHUu# 10
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
dazoBble Iepexo bl

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 10

06.05.2024




Teme "DnekTpuyeckoe nose"

07.05.2024

158

159

O06001IeHre ¥ cucTeMaTh3aluus 3HaHUH 110
teMe "[locTOsHHBIN 3neKTpUuYecKuil ToK"

O060011eHrEe ¥ cUCcTeMaTH3alus 3HaHUHI 110
teme "Toku B pa3nuuHbIxX cpeax”

08.05.2024

10.05.2024

160

O00011IeHYE ¥ cUCTEMATH3alUs 3HAHUN 110
Teme "Marautaoe noie"

13.05.2024

161

162

163

PesepBHrlit ypok. O600111eHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"JJIeKTpOMarHuTHasE UHIyKIns"

PesepBHrlit ypok. O600111eH1E 1
CHCTEMAaTH3alMs 3HAHUH 10 TEMeE
"MexaHnyeckue Koaeoanusa"

PesepBHeIil ypok. O000IICHHE 1

CUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"DneKTpoMarHuTHeIe KosebaHus"

14.05.2024

15.05.2024

16.05.2024

164

PesepBHblil ypok. O6006111€HHE U
cUCTeMaTH3alysl 3HaHUH 110 TeMe
"MexaHnuYecKue 1 3JeKTPOMarHUTHHIE
BOJIHBI"

17.05.2024

165

166

167

PesepubIil ypok. O6006111eHIE 1
cucTeMaTHu3anus 3HaHuH 1Mo Teme "OnrTrka"

PesepBHrIit ypok. O6001ICHNE 1
cucreMarusalsg 3Hanuii mo treme "OCHOBEBI
CTO"

PesepBHrIit ypok. O6001IeHNHE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

20.05.2024

21.05.2024

22.05.2024




PesepBHelil ypok. O000IICHHE 1
168 cucTeMaTu3anys 3HaHui 1o teme "dusuka
aroma"

23.05.2024

PesepBHelil ypok. O000IICHHE 1
169 cUCTeMaTH3anus 3HaHui 1o TeMe "dusnka
aTOMHOTO s1/Ipa U 3JIEMEHTAPHBIX YacTHULl"

24.05.2024

PesepBHbIil ypok. O6001eHIE 1
170 cUucTeMaTu3alus 3HaHHUM 0 TeMe
"OnemeHTsI acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

27.05.2024







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. Komebanus v Bonnsl, 11 xmace/ Msakumes I'.51., Cuasaxos A.3.,
OO0111eCTBO ¢ OTpaHUYEHHOW OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» ®usuka. Mexanuka, 10 knacce/ Msaxumes I'.51., CunaxoB A.3., O01iecTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEPHOE OOIIECTBO
«3narensctBO «IIpocBenieHre»

» Gusuka. MonekynspHas ¢puszuka. Tepmonunamuka, 10 xkinace/ Msikumes 751,
CunsikoB A.3., O01IECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

» Guzuka. Ontuka. KBantosas ¢pusuka, 11 xknace/ Mskumies ['.5., Cunskos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

» duszuka. Dnekrpoaunamuka, 10-11 kiracesl/ Mskumes I'. 4., CunsikoB A.3.,
OO611eCTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
A.B. lllatanuna. ®usuka. [Ipenmernas nunus yaeOHUKoB cepun «Kmaccuyeckui

Kypc». 10 — 11 kmaccer
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10 kaacc
BAPUAHT 1 3AI[AHI/II7[ 11O ®U3BHUKE B 10-X KJIACCAX

Yacts A

Al. Kak usmenurcs HMIIYJIBC T€J1a, €CJIN €10 CKOPOCTh YBCJINMINTH B 3 pa3a?

1. YBenuuuTtcs B 3 pasa. 3. YBenuuutcs B 9 pas.
2. YMeHbpIIHTCS B 3 pasa. 4. He u3meHuTcs.
OrtBer:

A2. KouBexknusi BO3MOKHA B:

A. Kunxoctiax. b. I'azax.

[IpaBunbHBIM(H) SBISETCSI(FOTCS) yTBEpKACHUE(S):

1. Toneko A. 2. Tonpko b. 3.Aub. 4. Hu A, uu b.

OtBeT:

A3. Ha pucynke n3o0paxeH rpaguk 3aBUCUMOCTH TeMIiepaTypsbl (t) BoAbl 0T BpeMeHHU NpHU
ee HArPeBaHHMHU U MocJieayomeM oxjaaxkaiennu. [lepponayaibLHo BoJa HAX0AUIACh B
JKHIAKOM cocTosinuM. Kakoii yuacTtok rpadguka cooTBeTCTBYET Npo1eccy KOHAeHCANH
BOILI?

» ’ o&
\E F
l/u/ ¢
A
| \»
1.BC.  2.CD. 3.DE.  4.FEF.

1. BC. 2. CD. 3. DE. 4. EF



OTtBeT:

A4. Meranmuyeckunii mapuk 1c 3apsigiom +6q, 3aKpensieHHbIH Ha
U30JIMpYIOLIel pyYKe, IPUBOAAT 100YePeIHO B CONMPUKOCHOBEHHE
¢ IBYMSl TAKHMHU 3Ke He3apsiZKeHHbIMHM IIapuKamMu 2 u 3,
pacnojioskeHHbIMHU HA U30JHPYIOIIMX nojacTaBkax. Kakoii 3apsaa B

pe3yJibTaTe ocTaHeTcs HA mapuke 17

1.0. 3. 2q.
2. (3q)/2. 4. 6q.
OTtBeT:

1
&

¢

3

CP

AS. Yemy paBHO 0o011€ee CONPOTHBJICHHE YYACTKA LelH, H300paskeHHOI0 HA pHUCYyHKe?

1.10 Om.

. 20m 4 Om
2.50m. |1 ,_[ '_
3.3 Om. ': 20m |- 4 0Om -
4.15
Om.

OTtBeT:

A6. JlninHa mepBOro NpoBOJHUKA B IBa pa3a 0oJblile, 4yeM BTOporo. Kak coorHocsirest

CONPOTHUBJIEHUS] ITUX MPOBOJIHUKOB?

1. ConporuBiieHHe NepBOro NPOBOIHUKA 00JIbIIIe, YeM BTOPOIO.

2. ConpoTHBJIeHHEe BTOPOI0 NPOBOIHNKA 00JIbIIIE, YeM NepBOro.

3. ConpoTHUB/IeHUS OTMHAKOBBI.
4. OTBeT HEOAHO3HAYHDI.

OTtBeT:

A7. Ilo rpaduky 3aBHCHMOCTH NPOCKIHHA
CKOPOCTH OT BPEMEHH OIpe/ieIuTe 3HAYCHH e
NPOEKIHH YCKOPEHHUs TeJIa.

1.2 m/c%.

2. 2 m/c’.
3.0,5 m/c’.
4.-0,5 m/c%.

OTtBeT:

A8. Ha pucynke n3o0paskeH
MaTeMaTH4YecKnii MassTHUK. B kakoii Touke
NOoTECHIMAJIbHAsA 3HepFI/lﬂ MasiTHUKA
MaKcHMaJbLHa?

1. A
2. Bb.
3. B.




4. Bo Bcex TOYKAX MOTEHIUAJILHASA
JHEPTrUsioIHHAKOBA.

OTtBeT:

A9. Cuiibl, BO3HUKAIOIINE B pe3yJibTaTe B3aNMOAeHCTBHS TeJl, HMEIOT:
1. PazHyio npupoay U He MOT'YT YPABHOBECHTH JIPYT Apyra.

2. OnMHAKOBYIO IPUPOAY U He MOTYT YPAaBHOBECUTH JIPYT Apyra.

3. Pa3nylio npupoay 1 MOryT YPaBHOBECHTH JAPYT Apyra.

4. OnMHAKOBYI0 IPUPOAY U MOTYT YPABHOBECHTH JAPYT Apyra.

OrtBer:
A10. YkaxxuTe BTOPOii NPOAYKT /IePHOIi peakuuu H 4 H = He +
1. Ilporom. 2. HeiiTpomn. 3. 4. Anbda-yacruna.

DJ1eKTpPO
H.



IIpomexyTouynas arrectanms 3a 10 kiace
BAPUAHT 1
Yacrts 1

K kaxxnomy u3 3aganuii A1-A7 nansl 4 BapuaHTa OTBETA, U3 KOTOPHIX TOJIBKO OJIMH IPABUIIBLHBIN.
Howmep sToro orBera 00BeIuTE KPYKKOM.

Al. o, e Teno nBmwxkercs o ocu Ox. Ha rpaduke noka3ana

v A 3aBUCUMOCTb IIPOEKIMU CKOPOCTHU Tejaa Ha 0cb Ox OT
BpeMeHHU. KakoB 11yTh, IPOMACHHBIA TEJIOM K MOMEHTY
2 BpeMeHHu t =4 c?

1)6m 2)8m 3)4wm 4)5m

Ha ropusoHTanbHOM MOy CTOUT SIUK Maccoi 10 Kr.
Koaddurment tperus Mmexay mojom u sSukom paseH 0,25.
K siimuky B ropu30HTaJIbHOM HallpaBieHUU MpUKIaabiBatoT cuty 16 H. KakoBa cuna Tpenus Mexay
SIIIIAKOM U I10JIOM?

1)OH 2)2,5H 3)4H 4)16 H

A3. Braeurnue cuiibl coBepinin Hag razoM padoty 300 Ik, mpu 5TOM BHYTPEHHSISI SHEPTUs ra3a
yBenuumiack Ha 500 /x. B atom mpouecce ras

1) oTman koaudectBo TertoThl 100 Ik 2) momyuuni konudectBo TermnoTsl 200 [Ix

3) ornan konuuecTBo TeraoThel 400 [k 4) nonyunn konudectBo TemnoTsl 400 [Ix

A4. O6Bém 3 momnb Bosopoaa B cocyne npu temnepatype 300 K u naBnenuu p; pase Vi. Uemy
paBeH 00bEM 3 MOJTb KUCTIOPOAA B COCYE MPU TOH K€ TEMIIEPaType U TOM K€ JIaBIICHUN?

1) Vi 2) 8V, 3) 24V, 4) V,/8

AS. PaccTostHue Mex 1y IByMsI TOUCUHBIMU 3JIEKTPUUECKUMU 3apsiilaMy YBEIUYMIIU B 2 pasa, a
OJIMH U3 3aps70B YMEHBIIUIH B 4 pa3a. Culia 3IeKTPUIECKOr0 B3aUMOJICHCTBHS MEKIY HUMU

1) He u3MeHuUNIach 2) ymeHbIIUIach B 4 paza  3) yBenuumiiach B 4 paza  4) yMEHbIIUJIACh B
16 pa3

A6. Ha pucynke noka3ana cucreMa u3 3-x KoHgeHcaTopoB. KakoBa 00111asi eMKOCTh BCEX
KOHJEHCATOPOB ATOTO y4yacTka, ecnu ¢= 1 MxD?

1) 7 Mx® 2)0,7mMxk®  3) 2 Mmx®d 4) 3 Mx®

o

N

A~
o
oV

A2.

A7. YToOBI SKCTIEPUMEHTATLHO MPOBEPUTH, YTO KECTKOCTh YIIPYTOr0 CTEPIKHS 3aBUCUT OT €0
JUIMHBI, HaJI0 UCIIOJIB30BATh NIAPy CTAIBHBIX CTEPIKHEN

1)Aub 2)buB 3)Bul 4)bul A E
T )
Yactp 2 B r
B 3amanusax B1-B2 tpebyercs ykazaTh 1ocienoBaTeIbHOCTh uudp,

COOTBETCTBYIOILIMX IPaBUIBHOMY OTBETY. DTy MOCIEA0BAaTENbHOCTh CIEAYET 3alucarb B TEKCT
npoBepoyHoil paboThl. (Lludpel B 0TBETE MOT'YT HOBTOPSITHCS).

BI. BPYCOK ABUIKETCA PaBHOMCEPHO I10 FOpHBOHT&J’IbHOﬁ IMOBCPXHOCTH. YcraHoBuTe JJI1 CUJIbI
TPEHUA COOTBECTCTBUEC MCKIY ITapaME€TpaMu CUJIbI, ICPCUYUCIICHHBIMHA B IICPBOM CTOJ'I6LI€ Ta6J'II/ILII)I u
CBOMCTBaMH BCKTOpA CUJIbIL:

1) BEPTUKAJIHHO BHU3

2) IPOTHB HAIIPABJICHUS] BEKTOPA CKOPOCTH

3) BEPTHKAILHO BBEPX

4) 00paTHO MPOMOPIMOHAIICH TUIOIIAIX TOBEPXHOCTH OpycKa
5) IPOTIOPIHOHAIEH CHJIE HOPMAJIbHOTO JIABJICHUS

6) 00paTHO MPOMOPIHMOHANICH CHJIe HOPMATBHOTO TABICHUSI
7) IPONIOPIIOHAJIEH ILIONIA M TIOBEPXHOCTH OpycKa

8) HE 3aBHCHUT OT IUIOMIA 1 TTOBEPXHOCTH OpycKa

3anuiuTe B Ta0nMIly BRIOpaHHbBIE HUQPPBI 1S KX 101 Gusndeckoi BennunHbl. L{udpsl B oTBeTe
MOTYT IOBTOPSITHCS.

Hanpasnenue BexkTopa

Mopyns BeKTOpa




B2. Kamens OpolieH BepTUKaIbHO BBEpX. I3MEHSIOTCS U MepeyuCIiCeHHBIE B IEPBOM CTOJIOIE
buznyecKkre BEIMYUHBI BO BPEMs €ro JBMKCHUSI BBEPX U €CIIM U3MEHSIOTCS, TO Kak?

Y CcTaHOBUTE COOTBETCTBUE MEXKY (PU3HMUECKUMH BETMYMHAMH, TIEPEUNCIICHHBIMHU B IEPBOM
cTOJI01IE, ¥ BO3MOKHBIMH BHJIaMU UX U3MEHEHUH, IEpPEUHCICHHBIMUA BO BTOPOM CTOJIOIIE.
BnustHreM conpoTHBIIEHHS BO3yXa MIPEeHeOpeyb.

OU3NYECKUE BEJIMUYMHBI

A) ckopocCTb

b) yckopenue

B) kunernueckas 3Heprus

') noreHumanbHas SHEprus

NX NSMEHEHU A

1) He u3mensiercs

2) yBEIMYUBACTCSI

3) yMeHbIIaeTCs

OtBeroM k 3aanuto B3 OyneT HEKOTOpoe YucIo.
DTO 4YKCIIO HAJO 3alucaTh B MECTE JJIs OTBETA.
EI[I/IHI/IIII)I (1)I/I3I/I‘-ICCKI/IX BCJIMYMH IMUCATb HEC HYKHO.
Hwxe odopmuTe perieHue 3anaqu.

B3. Beruucnure maccy BOJbI, €CIIU TIPH €€
HarpeBaHuu Bolaenuioch 20 k> aHEprum.
Havansnas Temnepatypa Boasl 10 rpamycos
Lenbcust, koneunas 30 rpagycoB Llenbcust.
Temmoemkoctb Bozsl 4200 I/ kr* rpamyc
Lenbcus.

OtBeT KT




11 kaacc
Koumponvnasa paboma no meme
«Macnummnoe none»
Bapmuanr 1

Al. Yem 00bsicHsETCS B3aUMOAECHCTBHE JBYX NapauIEIbHBIX IPOBOJIHUKOB C IIOCTOSIHHBIM
TOKOM?

1) B3amMoOEiCTBUE ANEKTPUUCCKUX 3aPSIOB;

2) neicTBHE NEKTPUUESCKOTO TOJISl OJHOTO POBOIHHUKA C TOKOM Ha TOK B JIPYrOM

IIPOBOIHHUKE;

3) neicTBHE MArHUTHOT'O MOJISI OHOTO MPOBOJHKUKA HA TOK B IPYrOM IIPOBOJIHUKE.
A2. Ha xakyo yacTuiy JeiCTByeT MarHUTHOE 10Je?

1) Ha OBIOKYILYIOCS 3apsDKCHHYIO; 2) Ha ABMKYLIYIOCS HE3apsHKCHHYIO;

3) Ha MOKOALIYIOCA 3apsSKEHHYI0;  4) Ha IOKOSIYIOCS HE3apsKEHHYIO.
A3. Ha xakoM U3 pUCYHKOB MPaBUIbHO X
[I0OKa3aHO HAINpaBJICHUE UHIYKIIMH MAarHUTHOT'O Rl < : S ST
I10JIs1, CO3/JaHHOTO NPSMBIM IIPOBOJHUKOM C i
TOKOM. e | g

1) A; 2)Bb; 3)B. ' T
A4. [IpsmonuHeHbl TPOBOAHUK JIMHON 10 cM HaXOAUTCS B OJJHOPOJHOM MAarHUTHOM I10JI€
¢ u"aykuuen 4 Ti u pacnosiokeH Mo yrioM 30° BEKTOPY MarHUTHOW MHAYKIMH. YeMy
paBHa cuJia, IeHCTBYIOIIAsl HA IPOBOAHUK CO CTOPOHBI MATHUTHOTO I0JIsA, €CJIM CHJIAa TOKA B
npoBojHuKe 3 A?

1) 1,2 H; 2) 0,6 H; 3)2,4 H.
AS. B MarHuTHOM 110J1e HaXOAUTCS IPOBOJHHUK C
TokoM. KakoBo HampaBiieHue cuiibl AMiiepa,
JEMCTBYIOLIEN HA TPOBOJHUK? : I B

1) ormac; 2)k Ham; 3) paBHA HYJIIO. =

A6. YKaxxuTe NpaBuiIo, 10 KOTOPOMY MOKHO OIIPeNeNNuTh HanpaBieHne Cuisl AMmepa,
JEHCTBYIOIIEH HA IPOBOJHUK C TOKOM:

1) no npaBuTy paBoro BUHTA; 2) MO MpaBUIly JEBOI'O BUHTA;

3) no npaBuily J1€BOM pyku; 4) cpeau OTBETOB HET BEPHOTO.

B1. YcTanoBuTe cOOTBETCTBUE MEXY (PU3MUECKUMH BEIMUYMHAMU U €TUHUIIAMHU MX
U3MEpEeHUs

BEJIMYNHBI EJMHUIBI U3SMEPEHU A
A) | cuma Ammepa 1) | recna (Tmn)
b) | cuna Toka 2) | Heroton (H)
B) | uHAyKIMsS MarHUTHOTO NOJIS 3) | Ammep (A)
4) | BoabT (B)

B2. Yactuna maccoit M, Hecymas 3apsij (, ABUKETCSA B OJHOPOJIHOM MarHUTHOM IIOJI€ C
uHAYKIHMeH B mo okpyxHocTH paguyca R co ckopocTbio V. UTo Mpou3oieT ¢ paanycom
OpOUTHI, MEPUOJIOM OOpAIIeHHS] U KHHETUYECKOW SHEPTUeil YaCTHIIbI IPU YBEIHUUEHUU
CKOPOCTH JIBUKEHUS?

K kaxm0il mo3umuy nepBoro croadua nogdoepure COOTBETCTBYIOUIYIO IIO3HUIIMI0 BTOPOTO U
3alUIIMTE B TAOJUIY BBIOpaHHBIE IIM(PBI O] COOTBETCTBYIOMINMHU OYKBaMHU

OU3NYECKHWE BEJIMYMHBI NX NSMEHEHUA
A) | paguyc opOUTHI 1) | yBemuuuTcs
b) nepuoJ1 o0panieHus 2) | YMECHBUIUTCS
B) | xuHeTHUecKas SHeprus 3) | He UBMEHUTCS




Koumponvnasa paboma no meme
«Maznummnoe none»
Bapuant 2
Al. [ToBOpOT MarHUTHOM CTPEIKH BOJIM3H MPOBOJHUKA C TOKOM OOBSICHSIETCS TEM, UTO Ha
HEe JICUCTBYET:
1) MarHuMTHOE IoJie, CO3JaHHOE JIBMKYILIUMHUCS B IIPOBOTHHUKE 3apsiaMu;
2) DIEKTPUYECKOE IMOJIe, CO3aHHOE 3apsaMH MPOBOIHHUKA;
3) DIEKTPUYECKOE IMOJIe, CO3JAaHHOE ABHKYIIUMHUCS 3apsiaMu IPOBOTHHKA.
A2, JIBWXyIIUHACS 3JIEKTPUUYECKUH 3apsiji CO3AET:
1) TOJBKO AMEKTPHUECKOE TOJIC;
2) Kak 3JeKTPHUYECKOE MOJIe, TAK U MArHUTHOE M0JIE;
3) TOJNBKO MarHUTHOE MOJIE.
A3. Ha xakoM U3 pUCYHKOB ITPaBHUJIBHO A i

B. &
B
IIOKa3aHO HallpaBJICHUC MHAYKIWUHU MarHuTHOI'O . Yn ] lB \—l -
I0JIsA, CO3AaHHOTO IIPSAMBIM ITPOBOJHHUKOM C
TOKOM. C| D8

2) A; 2) b; 3)B.
A4. [IpssMonuHeHbI TPOBOJAHUK JJIMHON 5 CM HAXOAUTCA B OJJHOPOJHOM MarHUTHOM I10J1€
¢ uHAyKuuen 5 Ti u pacnosoxkeH noj yrioM 30° BEKTOPY MarHUTHOW MHAYKIMH. YeMy
paBHa cuJia, IeHCTBYIOIIAsl HA IPOBOJAHUK CO CTOPOHBI MATHUTHOTO I0JIsA, €CJIM CHJIAa TOKA B
NnpoBOJHUKE 2 A?

1) 0,25 H; 2) 0,5 H; 3) 1L5H.

AS. B MarHuTHOM 110JI€ HAXOAUTCS IPOBOJHHUK C

TokoM. KakoBo HampaBiieHue cuiibl AMIiepa,

JEMCTBYIOLIEN HA TPOBOJHUK? ===y e
1) ormac; 2)k Ham; 3) paBHA HYJIIO.

A6. Cuia JlopeHna neicTByeT
1) Ha He3apsHKEHHYIO YaCTHILY B MATHUTHOM TI0JIE;
2) Ha 3apsDKCHHYIO YaCTHILY, MOKOSIIYIOCS B MATHUTHOM MOJIE;
3) Ha 3apsHKCHHYIO YaCTHILY, JBUXKYIIYIOCS BJIOJb IMHUNA MarHUTHON WHIyKIIUU
TI0JIA.
B1. YcranoBuTe cooTBETCTBHE MEXAY PU3NUECKUMU BEIUYUHAMU U (POpMyIaMH, O
KOTOPBIM 3TU BEIUYUHBI OIIPEAEIISIOTCS

BEJIMUYMHBI EAVMHUIBI USMEPEHW A
A) | Cuia, neicTBYIOIIIast Ha MPOBOIHUK C 1) qVB sina
TOKOM CO CTOPOHBI MArHUTHOTO TIOJISI
B) | Kunernueckas sHeprus 2) mv? /2
B) | Cuna, neiicTByromias Ha 3) IBL sina

BHCKTpI/I‘-ICCKI/Iﬁ 3apAan, ,Z[BH)KyIlIHﬁCH B
MAarfuTHOM IIOJIEC.

4) BSqV

B2. Yactuua Maccoil M, Hecymias 3apsiz (, ABUKETCS B OJHOPOJHOM MarHUTHOM IIOJIE C
uHAyKuuen B mo okpyxHocTH paguyca Rco ckopocThio V. UTo mpou3oiiier ¢ paanycom
OpOUTHI, TIEPHOJIOM OOpAIIEHUsI K KHHETHUECKOW SHEPTUel YaCTULIbI ITPU YBETHUECHUH
3apsiga 4acTUIbI?

K kaxmo0il mo3uiuu nepBoro crojdia nogdepuTe COOTBETCTBYIOIIYIO TIO3HIINIO BTOPOTO U
3aMUIIUTe B TaOINIly BBIOpaHHbBIE HU(PHI 10 COOTBETCTBYIOLIMMH OyKBaMu




OU3NYECKUE BEJIMUMHBI X N3MEHEHU A
A) | paanyc opOUTHI 1) | yBeauuuTcs
b) nepuoJ1 00panieHus 2) | YMCHBIIUTCS
B) KHHETUYECKAsl YJHEPTHsI 3) | HE uBMEHHUTCS
IIpome:kyTounas arrecranus 3a 11 kiace
BAPUAHT 1
Yacrsp 1

K xaxxnomy u3 3agannii A1-A7 nansl 4 BapuaHTa OTBETa, U3 KOTOPBIX TOJIBKO OJUH
npaBwiIbHbIN. Homep 3Toro orBeTa 00BeIUTE KPYKKOM.

A1. Ha pucynke n300paxeH IpOBOJIOYHBIN BUTOK, 10 KOTOPOMY TE€UET JICKTPUUECKHI TOK B
HaIlpaBJICHUH, YKa3aHHOM CTPEJIKOW. BUTOK pacnosnoxeH B rOpU30HTAIBHOM IIJIOCKOCTH. B

HEHTPC BUTKA BEKTOP MHAYKIIMK MariuTHOTI'O I10JIA TOKa HAIlIpaBJICH i

1)  BeprukambHO BBepX T
2)  TOPU30OHTAIBHO BIIEBO <—

3)  ropuM3OHTAIBEHO BHPABO —>

4)  BepTHKANBHO BHH3

A2. Ha pucyHke noka3aHsl jBa crioco0a BpallleHUsl paMKHU B

OJTHOPOJTHOM MAarHUTHOM Iojie. TOK B paMke |

<

1)  BO3HHKaeT B 000UX CITydasx

2)  He BO3HHKAET HU B OJIHOM M3 CIIy4acB
3)  BO3HHKACT TOJBKO B IIEPBOM CIIyyac

Yvyyyvyy

4)  BO3HHKAET TOJHKO BO BTOPOM CJIydYae :
|

A3. Ha pucynke crpaBa npejcTaBiieH rpaduk U3MEHEHHS 3apsiaa o

KOHJICHCATOpa B KoJeOaTeIbHOM KOHTYPE C TEYEHUEM BPEMEHH.

1) i,MAS% 2) i,MA5
g, MKn f\ 0

0 T
5T /\ 5}12 34 56, c 1 4 \6 t, MKC
Ha 0 " } —3 >
1A 5 sty DI
5 I, M. 5

-5] KaKoM U3
rpadMKOB NMPaBUIBHO MOKa3aH 0 k132 {
MpoIecC U3MEHEHHUS CHITBI TOKA C s gl 12 34 56tmKe

TE€YEHHEM BPEMEHH B 3TOM
KoJieOaTeIbHOM KOHTYpe?

A4. MarHuTHbIN IOTOK Yepe3 cojeHou, coaepxamuii S00 BUTKOB MPOBOJIa, PABHOMEPHO
yosIBaeT co ckopocthio 60 MB6/c. Onpenenuts 3]C uHAYKIIMH B COTICHOUIE:

1) 12B 2) 15B 3) 120 B 4) 30B

AS. Bonna ¢ gactortoit 4 I'11 pacipocTpaHsieTcst o MHYPY CO CKOpocThio 8§ M/c. Onpenenure
JUTUHY BOJIHBI.

1)0,5m 2)2m  3)32wm  4) nyis penieHus He XBaTaeT JaHHBIX

A6. JIyd cBeTa majiaeT Ha TUIOCKOE 3epKajio. YToJ OTpaxkeHus paBeH 12° . Yron mexmy
MaJaroIuM JYyYOM U 3epKajioM

1) 12° 2) 102° 3) 24° 4) 78°

A7. YToOBI SKCIEPUMEHTAIIBHO MTPOBEPUTH, YTO KECTKOCTDH YIIPYTOro A E
CTEPXKHSI 3aBHCUT OT €T0 JUIMHBI, Ha/10 UCIIOJIL30BaTh Mapy CTAIBHBIX _ 1
CTEpKHEU B r

1)Aub 2)buB 3)Bul Hbul
Yactp 2

W



B 3amanusax B1-B2 tpeOyercs ykaszarh MOCIIE€NOBaTEIbHOCTh LHU(P, COOTBETCTBYIOIIUX
MPaBWIBHOMY OTBETY. DTy IOCIEA0BATEIbHOCTh CIEAYET 3alKucaTh B TEKCT MPOBEPOUHOI
pabotsl. (Lludpsl B 0TBETE MOTYT HOBTOPSATHCS ).

B1. YcTaHOBUTE COOTBETCTBUS SIICPHBIX PEAKLUI U3 JIEBOTO CTOJIOIA TAOIHUIIBI C
HEI0CTAMMH 0003HaUYEHUSIMU B IPAaBOM CTOJIOLE.

Peaxnusa Oo0pa3oBaBuasics YacTULA
A.jBe + 3He - 2C+7? 1) a-yactuia

B. 2B + In - jLi+? 2) HelTpoH

B.2H+y - In+? 3) nmpoToH

. N+ in > 12C+7?

A b

B2. YcraHOBUTE COOTBETCTBHE TEXHHUECKUX YCTPOUCTB M3 TIEPBOTO CTOJIOMA C
(bu3MYECKUMU SBICHUSIMH, UCIIOJIb3YEMBIMU B HUX, BO BTOPOM CTOJIOIIE.

YcerpoiicTBa

SIBnenus

A. DieKTpoaBUTaATEINb
b. Komnac

B. l'ansBanomerp

I'. MI'/I-renepatop

1) ne¥icTBE€ MarHUTHOTO TIOJIS HA
IMOCTOSIHHBIM MarHUT

2) nefcTBUE MarHUTHOTO TOJISI HA
JBUKYITUICS STEKTPUUECKUN 3apsi
3) neiicTBUE€ MarHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM

OTtBeToM K 3amanuto B3 Oyzetr HeKoTopoe YUCiio. DTO YHCIO HA0 3aMKicaTh B MECTE IS
otBeTa. EnuHuibl GpU3nveckux BEJIMYUH MHUCATh HE HYHO. Hike odopmure perenmne

3aJa4u.

T
B3. OmpenenuTh IIHHY BOIHBI CBETa, SJHEPTHs KBAaHTa KOTOPOro paBHa 3,6 <107 JIk.

OT1BeT HM




IIpome:kyTounasi arrecranus 3a 11 kiace

BAPUAHT 2

Yactb 1

K xaxxpomy u3 3amanuiit A1-A7 naHel 4 BapuaHTa OTBETa, U3 KOTOPHIX TOJIBFKO OJWH IpaBIIbHEINH. Homep

9TOI'0 OTBE€TA 06B€,I[I/IT€ KPY>XKOM.

Al. Ha pucyHke 1300pakeH IPOBOJIOYHBINH BUTOK, 110 KOTOPOMY TEYET AJIEKTPHYECKUI TOK B HAIIPABICHHH,
yKa3aHHOM CTpEJIKOH. BUTOK pacnosiokeH B TOPU30HTATIBHOM INIOCKOCTH. B 1ieHTpe BUTKa BEeKTOp MHIYKIUU

MAardmMTHOTIO I1OJId TOKa HaIpaBJICH

1) BEPTHKAIBHO BBEPX T

2) TOPM30HTAIBLHO BJIEBO $—
3) TOPHM30HTAIILHO BIIPABO —>
4) BEPTHKAIILHO BHI3 ¥

A2. Ha pucyHke noka3aHsl 1Ba Crioco0a BpallleHUs PaMKH B OJJHOPOJTHOM
MAarHuTHOM mose. TOk B paMke

1) BO3HHKACT B 000UX CITydasx

2) HE BO3HMKAET HH B OJTHOM M3 CIIy4acB
3) BO3HHKAET TOJILKO B IIEPBOM CIIydae
4) BO3HHKAET TOJILKO BO BTOPOM ClIydae

D

A3. Ha pucyHke cripaBa npejcTasiieH rpadhuk ©3MEHEHHs 3apsiia KOHICHCATOpa B KoyiebaTeIbHOM KOHTYpE ¢

TECYECHUEM BPEMEHU.

&y g 20ka

1 1 L1

S 3 PR S M
2 4 4
W N =R -




Ha xaxom u3 rpad)uKoB MpaBUIIBHO ITOKAa3aH NPOLECC N3MEHEHHS CHIIBI TOKA C TeYEHHEM BPEMEHH B 3TOM
Koe0aTenbHOM KOHTYpe?

A4. Conenoun coaepxkut 100 ButkoB npoBosioku. Haittu 31C unaykiuu, eciiv B 3T0M
COJICHOHJIE 332 5 MC MAarHUTHBIN MTOTOK paBHOMEpPHO M3MeHmIcs oT 3 MBO no 1,5 mBO.
1) 12B 2) 03B 3)  120B 4)  30B

AS. Bonna yacroroit 5 I'1f pactipocTpaHseTcs B cpelie Co CKopocThio 12 M/c. Onpenenure JIUHY BOJTHEL.
1)0,5m 2)2m  3)24wm 4) A pelieHus He XBaTaeT JaHHBIX

A6. JIyd cBeTa majiaeT Ha IIOCKOE 3ePKajio. YTOI MEX/IY MaJaroliuM Jy4oM U 3epKaioM paBeH 22°. Yron
OTPaXCHUSI PaBEH

1)22° 2)102° 3) 24° 4) 68°
A7. LITO6I;I IKCIICPUMECHTAJIbHO IMPOBEPUTD, UTO KCCTKOCTb YIIPYIOro CTCPIKHA 3aBUCUT
OT €ro JJIMHbI, HAJ10 UCIIOJIB30BATh Iapy CTaJIbHBIX CTep)KHeﬁ -‘é!‘- E‘
HAub 2)bul' 3)Bul  4)Aul _
Yacts 2 E r

B saganmsax B1-B2 TpeGyercs yKkasaTh MocieI0BaTeNbHOCTh AP, COOTBETCTByfomux | T————
IpaBUIBHOMY OTBETy. OTy IOCIENOBAaTENbHOCTh CHEAyeT 3alucarb B TEKCT
mpoBepodHOi paboThL. (L{ndpbl B 0TBETE MOTYT ITOBTOPSATHCS). |

B1. YcTaHOBUTE COOTBETCTBUSI SACPHBIX PEAKIIMI M3 JICBOTO CTOJOA TAOIHUIIBI C HETOCTAIOIIMHU
0003HaUYEHHSIMH B TIPABOM CTOJIOLIE.

Peaxnus | Oo0pa3oBaBuiasicsi YacTHLA

~1) a-yactuna

41K+4He—) Ca + r2)He1/1Tp0H
9 2 3) npoToH
55 1

5Mn+'H— 26Fe+7

2 1

H iy cnEy
!Li+/H— JHe +7?

B2. YcraHoBuTE COOTBETCTBUE TEXHUICCKUX YCTPOﬁCTB n3 nepBOro CTOJ'I6I_Ia C (I)I/ISI/I‘K?CKI/IMI/I SIBJICHUSIMU,
HCIOJIb3YEMbIMU B HHMX, BO BTOPOM CTOJ'I6]_I6.

YcerpolicTBa SIBnenust
A) xommac 1) B3amMoOnEHCTBHE OCTOSHHBIX MarHUTOB
2) BO3HMKHOBEHHE YJIEKTPHUECKOTO TOKA MO/
B) anexTpomerp JeCTBHEM NePEMEHHOTO MarHUTHOTO TIOJIS
3) amexTpusaiys Tel IpH yaape
B) anexTponBurarens 4) B3aMMOJIEHCTBHE HADIEKTPU30BAHHBIX TEIT
5) meiicTBHe MarHUTHOTO TMOJIS HA TPOBOJHUK C TOKOM

A b B r

OtBeroM k 3amanuto B3 OyneT HEeKoTOpoe YUCI0. DTO YKCIIO HAO 3aIHCATh B MECTE I OTBETa. EIMHUIIED
(m3HUeCKUX BEIMIUH MHUCATh HE HY»)HO. Hibke odopMuTe pereHne 3aaqm.

B3. Ompenenuts JUIMHY BOJHBI CBETA, SHEPIHs KBaHTa KOTOPOro paBHa 7,2 107 IIx.



