MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunuctepcTBo 00pasoBanusi KpacHosipckoro kpasi

Ynpasienue 00pa3zoBaHusi AAMUHUCTPALMU ropoaa MuHycHHCKa

MOBY «JInneii Ne7»
PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
[Temarornueckum 3amecturenb qupektopa  Jupekrtop
coetoM MOBY "Jluneit 1o YBP
Ne7 Ceprymkuna B.1O.
Tloporosa H.H. [Tpukas Ne 01-30-139 ot

[Homep mprkaza] ot «30» «30» aBrycra 2023 T.

Cepryukuna B.1O.
aBrycra 2023 .

[TpoTokon Ned4 ot «30»
aBrycra 2023 r.

PABOYAS [IPOTPAMMA
(ID 3444841)

yueOHoro npeamera «@usuka. YriayoJaEéHHbIH YPOBEHb)

st ooyuarommxest 10 — 11 xmaccoB

AoKyMeHT noanucaH
3/1IeKTPOHHOMW NOAMNUCHLIO

Ceptudmiat: 06fe6493f2719fe1c903c88aba7ealad

Bnageney: CeprywkuHa Bepa HOpeesHa MHHyCI/IHCK 2023

OeicteuTened: ¢ 16.06.2023 no 08.09.2024




INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTElIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TIpeIMeTa C YIETOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IMO3BOJISIET PEATM30BAThH
3a/1ayu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOMUMBI JUIsl MPOAOKEHUs 00pa3oBaHHs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (Qusnke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIero o0pa3oBaHUs: IUYHOCTHBIC,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCs, OCBOMBIIHMX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3UKM Ha YriayOia€HHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coneprkanue yueoHoro npeamera «dusuka» mo rogam oOydeHus..

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[TporpamMma mo ¢u3MKe HE CKOBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISAET BO3MOXHOCTH JUIsl peaju3allid  Pa3IUYHBIX METOJIUYECKHUX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBE Y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIad 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 actpoHoMmmer. lcmonap3oBaHWME W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (GOPMHUPOBAHHE €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 pacCMaTpUBaTh KaK IPHUHIIMIIBI €r0 TOCTPOEHUS.

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 (Qu3uku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

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

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

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



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU H3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 160 B kKoHie 10 u 11 kiacco, 100 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEIOBAHUE, KOTOPOE MPOBOJUTCSA
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
TEMATUKHU JJII 3THX BHJIOB YYCHHUYECCKUX TPAKTUUCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (DM3MYECKUX BEJIMYMH M TOCTAHOBKY
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 3aJlaHHOU (PU3UYECKOU MOJIENbIO, TTO3BOJISIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BhIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPEJTHEr0 OOIIEro 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBIEHUW UM MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

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



OJTHOTO KOMIUJIEKTa Ha JBYX OOydYalmmuXci. TeMaTHYeCKUe KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

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

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

dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

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

dbopMupoBaHUE TPEACTABICHUN O poiu (U3UKH [Ji1 Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

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

JlocTrkeHHne 3TUX Ielied 00ecreunBaeTCsl PEIICHUEM CIEAYIONNX 33134 B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKHY;

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 MOJENbI0, 3a/Jad, MOAPA3yMEBAIOIIMX CAMOCTOSATEIBLHOE CO3[aHUE
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIPHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



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 OOYyYalOUUMUCA, T[UIAHUPYIOIIUMHA TIPOJOJKEHUE
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. Hayunblii MeTOA O3HAHUS PUPOIBI.

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

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

Croco06b1 m3MepeHust (GU3WYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HJealbHAas >KUJKOCTh, HWJCaJbHBIA Ta3, TOYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOPHSL.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

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

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYUH NPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

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

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

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



KpuBosmHenHoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOM  TOYKHA 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOHWCTBA W TEXHOJIOTMUECKHE IMPOIIECCHI: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnrocTpanus nNpeaenbHOro nepexo/ia i "3MEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasrienue CKOpoCTH MU IBUKEHUH 11O OKPY>KHOCTH .

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

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

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOIL 1TabopaTopun).

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

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuojaa oOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwita. [IpuHIuUI Cyneprio3uiyy CHil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

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

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHUs CKOJIBXKEHUS M CHJIA TPEHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: ITOAUIMITHUKM,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBHUCHUMOCTH BPEMEHHM JBMXKEHHsS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

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

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

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

MOoOIHOCTH CUJIBI.

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



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

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKHIKOCTH Kak CIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3Mepenne KHHETUYECKOW YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIBIX TE€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX



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

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

Mopenbs uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHUILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

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

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

CBs13b a0COJIIOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro nporecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

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



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

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

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

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

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

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
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, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETbHBIX TETUIOEMKOCTEMN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamus. lcmapeHne W KumeHue. YaeiabHas
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

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

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

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

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX NMEPEX0IaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, 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 HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopmManuyd pe3MHOBOro oOpasua oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJs. OTHOPOIHOE ANEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JUMHUN HaNpsHKEHHOCTH HJTUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTUH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOopa OT  IUIOMIAan
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHJT B3aMMOIEHCTBUS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCMHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

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

3akod OMa U1 ydacTKa LEMu.

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

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon J[xxoyms—JIenna.

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

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSDHKEHUS NI PE3UCTOpA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUSI M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Tpsmoe nuzmepenue 3/1C. KopoTkoe 3amMbIkaHHE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HccnenoBanre CMEMIAaHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COPOTHUBIIEHUS HCTOYHUKA TOKA.

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

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

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes Uil dIEKTPOIIA3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-Iy4eBass TpyOKa, MOJYNPOBOJHUKOBBIE NpHUOOPHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTH  COIIPOTHUBIICHUS — TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

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

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

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, N3MEPUTENbHBIE TPUOOPHI, UPPOBas 1a00paTOPUs.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl ¥ X MPOEKIKUK Ha OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

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

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKUE KPUCTAIIIbI, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKLUU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUC IIPOLECCChI: IMPUMCHCHUC

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

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

Kaptuna nuHUI MarHuTHOW MHIYKIIMYU TIOJISI INIMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHUTA HA PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUMHAYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

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

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

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

[lepuon u yactora kosnebanuit. Ilepron ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

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

HccnenoBanue 3aTyxaromux KoiaeO0aHuii ¥ 3aBUCHUMOCTH TIEPUOJIa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

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

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

HccnenoBanue BoIHYKIESHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

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

M3y4yeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE KoOJI€OaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

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

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIENIM CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUH B [IOBCEIHEBHOM KU3HH.

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YacCTOThI CBOOOJHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

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.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA WX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3aliys, HHTepdepeHuns u qudpaxims.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHHK, TEJIEBU30p, aHTeHHa, Tenedor, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

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

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydeHune napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wIockoM 3epkaie. Cepudeckue 3epkana.

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

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosIHUE M ONTHYECKas Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IIOKa3aTelIs MPEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoil ocu. IloctpoeHne wu300pakeHU TOUYKM M OTpe3Ka MpSIMOH B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM MAJE€HWM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paxKeHUM B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIMH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipru3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3ITy4eHUs CBETOAMOMAA MPU MOMOIIM TU(PAKIIMOHHON
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
YcioBue npuIMHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHUKU, YCKOPUTEHU 3apSKEHHBIX 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.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B UYAaCTHOCTH, [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 JIOKaJIM3alUu JBWXKYyIIeWcs d4actulbl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MUKpPOCKOI, 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, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aroMa. IlnmaHerapHas mMonenb 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 BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
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. Dusuka amomHoz0 A0pa u INEMEHMAPHBIX YACMUY.

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

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

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO0 H3Iy4YCHUs. BinsHHE pagvMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

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

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npegenamu CrtaHmapTHOW Mojenu. TéMmHas martepuss U TEMHaA
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHn4eckne yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUH M ACTPOPU3MKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOChEpHass aCTPOHOMHUS.

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

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mneunsiit Ilyte — Hama [Nanaktuka. Ilonokenne n nBuxkenue CoaHna B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

MacmrabHas ctpyktypa Beenennoii. MerarainakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHBIE cO3Be3Aus CEBEpHOTO MOJIyIIapus U SIPKHUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITHYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATMYECKUX  pa3lellaX «YUCHUUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEJIbHOCTWY», «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 HAay4YHOW KapTUHE MUPA, 3HAYEHUE OINNCATEIIHLHOM,
CHUCTEMATU3UPYIOIIEH, 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 IIPEACTABICHUNA O IPUPOJIE.

Me:xnpeamMeTHble 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 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHHW. TpPUTOHOMETPHUYECKHE
(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,
oTpeJieIeHHE TUIONIAIA TIIOCKUX (PUTYp U 00BEMA Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3ByKOBas JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

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

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynIbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



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



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS YyuyeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlUW{, TO3UTHBHBIX BHYTPEHHUX  YOEXIECHHUH, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIUTAHMSA:
e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCs KaK aKTHBHOIO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;
e IPUHATHE TPAAUIMOHHBIX  OOIIEYEIOBEUECKMX TIYMaHHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;
¢ TOTOBHOCTHb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;
e YMEHHUE B3aUMOJICCTBOBATH C COLMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;
¢ TOTOBHOCTH K TYMaHUTapPHOW Y BOJIOHTEPCKOU IEATENBHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUSA:
e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UIECHTUYHOCTH,
NaTPpUOTU3MA;
¢ [IECHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;
¢ CIIOCOOHOCTh OLICHUBATh CUTYalUIO U NPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;
e OCO3HAHME JTUYHOTO BKJI/1a B IOCTPOCHHUE YCTONYUBOIO OYIyIIETO.
ICTETHYECKOI0 BOCIIUTAHMSA:
¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3IUYHbIM c(hepaM mpodecCHOHATBHOU NEATebHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymaymiel mpodeccuu M peain30BhIBATh COOCTBEHHBIC
YKU3HEHHbIC TIJIaHbI;

e TOTOBHOCTb M CITIOCOOHOCTH K 0OpPa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCTIUTAHMS:

e CQOPMUPOBAHHOCTh HKOJOTUYECKON KYJIBTYpbl, OCO3HAHUE TJI00aILHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

e INIAHUPOBAHUE U OCYIIECTBJICHHE JCHCTBUU B OKpYKalIlIeW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

e PACIIMPEHHUE OINbITA JACATEIBHOCTH HKOJIOTUYECKON HampaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'0 MO3HAHMS:

e ChOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

e OCO3HAHWE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH B MPOILIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
e CAMOCTOSITEILHO  (hOopMyIUpoBaTh M aKTyaJU3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENICTIATh IIEM JCATENbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,
e BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYUSI B  PaCCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUs] MPOOJIEMBbI ¢ YYETOM aHaAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
¢BHOCUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
pPE3YyIAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPAMHUPOBATh M  BBHINIOJHATH PabOTy B  YCIOBHSIX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe ucciaenoBarebCcKHe 1eHCTBUA.
e BJIQJIETh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU MOHSITUSMH U METOJAMHU
buznueckoil HayKu;



e BJIaJIETh HaBBIKAMH YYEOHO-UCCIEA0BATENIBCKON U MPOEKTHOM €SI TEIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MOWCKY  METOJOB  peleHus 3a7ad  (U3HUECKOro  COACpIKaHMS,
IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IO3HAHUS;

*BJIQJIETh BHJAMU JAEATEIBHOCTH IO IOJIyYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHCIJI€ MPH CO3/JaHUU Y4eOHBIX MPOEKTOB B 00JacTu
bu3uKy;

* BBISIBJISITh IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxOAuThb AapryMeHTbl Jid
JTIOKa3aTelIbCTBa CBOMX YTBEP)KICHHI, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
pEeLIeHHS;

e AHAIN3UPOBATH IIOJIyYCHHBIE B XOJE€ pELICHUs 3aJa4d PE3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (OpMyIHpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYECHHH (PU3UKH;

e 1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

eyMETh IEPEHOCUTh 3HaHUA 1O (U3MKE B NPAKTUUYECKYI0 00JacTh
KU3HEIEATEIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAIIBHBIE TIOAXO/IbI U PEILECHUS;

e CTaBUTb MIPOOJIEMBI U 33]1a4H, JOMYCKAOIIUE AJIbTEPHATUBHBIE PELICHMUS.

Pabora c nndopmanueii:

e BJIaJIETh HAaBBbIKAMU TMOJy4YECHHS] MHPOPMALIMK (PU3HUECKOTO COAECPIKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpMALUY;

¢ ICMIOJIB30BATh  CPEACTBA HMH(POPMALIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3UUYECKOTO COJAEpk aHUS B Pa3IMUHBIX (QopMarax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eHCTBHA:



¢ OCYIIECTBIISATh OOIIEHHE Ha Ypokax (U3MKM U BO BHEYPOUHOU
NeSITEIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CHUTyalluii U  CMAr4ath
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHON M MHIUBUIYaIbHOU
paboTHI;

 BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX AECUCTBUN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

e IPUHUMATh 1EIM COBMECTHON JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KCHHUIO: COCTaBJATh IUJIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YJYacCTHHKA KOMaHIBI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

e IpE/JIaraTh HOBBIC TIPOCKTHI, OILICHWBATh HUACH C TIO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

¢ OCYLIECTBIISITh TIO3UTHBHOE CTPATETMYECKOE TOBEJEHUE B Pa3IMYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO M  BOOOpaXeHUE,  OBbITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYILIECTBIISITh MO3HABATEIbHYIO AESITEILHOCTh B 00JacTH
(GU3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

e CAMOCTOSITEIBHO COCTABJIATH IIJIAH PELIEHUS PACYETHBIX M KA4ECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl C y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

e 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

e paCIUPSTh PAMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JTUUHBIX MPEIOYTCHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, ApPryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO 3PYIUMLUMUA B 00JaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e IaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;
eBIIAJICTh HABBIKAMH  TO3HABATENIbHOM  pediekcun Kak  OCO3HAHHS
COBEpIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMUI;
¢ HICTIOJIB30BaTh MPUEMBI PeIIEKCHH JJIsi OLIEHKU CUTYaIluH, BEIOOpa BEPHOTO
pelieHus;
e yMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO INPUHUMATh PEIICHUS IO MX
CHHMKEHUIO;
e IPUHUMATh MOTUBBl WU apryMEHTBl APYTUX IpPU aHAIMU3E PE3yIbTaTOB
JeSITEIIbHOCTH;
e IPUHUMATH €051, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
e IPUHUMATh MOTUBbI M apryMEHThl JPYrMX IpHU aHaju3e pe3yJbTaToB
NESITEIIbHOCTH;
e MPU3HABATH CBOE MPABO U MPAaBO JPYTHX Ha OIIHOKH.
B mporecce AOCTHXEHUS JMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MPOTPAMMBI TIO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0OyYaroluxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHMS, BKJIFOYAIOIIETO CIIOCOOHOCTH MMOHUMATh CBOE

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

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTH aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTUBAIINH, BKJIIOYAIOIICH CTPEMIICHHE K JTOCTUKEHUIO TIETH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATb, MCXOMIS W3
CBOHMX BO3MOXKHOCTEIH;

¢ OMITATHH, BKJIIOYAIOIICH  CIIOCOOHOCTh  TOHHMATh  AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC M
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JTOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIA:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMAIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU ¥ TEPMOIAMHAMUKH, POJIb (DU3UUYECKON TEOpUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

e pa3JIMyaTh YCJIOBHS MPUMEHUMOCTH MOJIENIe (hU3MUYECKUX TN U MPOIIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCuéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepHaibHas TOYKA, PABHOYCKOPEHHOE JIBIKCHHE, CBOOOIHOE TajJIcHUE,
aOCOJIFOTHO yIIpyTras aedopmalus, aOCOJIOTHO YIPYyroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJIEIM Ta3a, XKUIAKOCTU U TBEPIOTO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

e pa3nMyYaTh yYCIOBUSA (TpaHUIIbl, O0JACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBSACHITH MEXAaHWYECKUE TMPOLECChl W  SBIICHMUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAaHEHHUS UMITYJIbCa U MEXaHUYECKOU
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMIYJbCAa U
MEXaHUYECKOM IHEPTUU, 3aKOHA BCEMUPHOTO TATOTEHUSI,;

e AHAJIU3UPOBATh M OOBSCHATH TEIUIOBBIE TMPOILECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOIMHAMHUKUA (CBSA3b JABJCHUS HWJEAJBbHOIO Ta3a CO CpeIHeH
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
ra’a ¢ KOHLEHTpalUMeW MOJEKYJI H €ro TeMIepaTypoi, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIOIb30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

* AHAJIU3UPOBATH U OOBSICHATH JIEKTPUUECKHUE SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHUS W 3aKOHBl  DJIGKTPOAMHAMHUKH  (3aKOH  COXpPaHEHHUS
AIEKTPUUYECKOTO 3apsga, 3aKOH Kyiona, MOTCHIIUAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEN, TP ATOM YyKa3biBas YCIOBUS NPUMEHHUMOCTH 3akoHa KyroHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

e ONMKCHIBATh (PUBUYECKUE MPOILIECChl U SBJICHUS, WCIOJIb3YSl BEJIUYHUHBI:
IIEpEMELIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHWJIbI, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWuYecKas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOpEHUE, Cuia TSHKECTH, CHJIa YNPYTOCTH, CUJia TPEHHS, MOIIHOCTb,
SHEPrus B3aMMOJEUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
9HEprus ymnpyroi jgedopmaiu MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl HJACAIBHOTO OJHOATOMHOTO Trasza, paboTa HJealbHOIO Tasa,
OTHOCUTEJIbHAsA BJIIAXKHOCTHh Bo3ayxa, KIIJI wuaeanbHOro TEmioBOro
JBUTATEIIS; AIEKTPUUECKOE TO0JI€, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpspKEHHOCTh TIOJISE TOYEYHOTO 3apsija WM 3apsHKeHHOro 1apa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAIT 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHUHMAIOB, JJIEKTPOJABWXKYIIAs CHJIa, CUla  TOKa,
HaMnpsDKEHWE, MOIIHOCTh TOKAa, JJIEKTpUYECKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE YYacTKa LEMNHU C MOCJIEI0BAaTEIbHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO MO
KOHJIEHCATOPA;

¢ OOBACHATH OCOOCHHOCTH MPOTEKAHUsI (PU3UYECKUX SIBJICHUN: MEXaHUUECKOE
JIBUKEHHE, TETNIOBOE JBMKEHHUE YACTHI] BENIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCKOe  nBIKeHHMe, 1udPy3usi, ucnapeHue, KUICHUEe U
KOHJICHCAIUsl, I[UIABJICHUE W  KPUCTAJIM3alUs, HaIpaBICHHOCTb
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SIKBUMOTEHINAIBLHOCTh MOBEPXHOCTH
3apsIKEHHOTO MTPOBOJIHUKA;

e MPOBOJINTH HCCIICOBAHUE 3aBUCUMOCTH OJIHOM (DM3MUECKOW BETUYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKOB ¢ Y4ETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUH, JIeTIaTh BBIBOJbBI 110 pPe3yJbTaTam
UCCJIEI0BAHNUS;

 MPOBOJNTh KOCBEHHBIC M3MEpPEHUsS (U3MYECKUX BEIUYUH, IPU OTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUI;

e IPOBOJIUTh OMNBITHI MO MPOBEPKE MPEITI0KEHHON TUIOTE3bl: JIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

e COOJMIOAATH MpaBHiia OE€30MACHOTO TPy/Aa MPHU MPOBEICHUU HCCIEIOBAaHUN B
pamMkax  y4yeOHOro  OSKCIEpUMEHTa, MpakTUKymMa U  y4eOHO-
WCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTrO 000pYAOBAHUS;

epe€lIaTh pACUETHBIC 3aJaYd C SBHO 3aJaHHOW M HESIBHO 3aJlaHHOU
(U3MYECKO MOJENbI0: Ha OCHOBAHHMM aHAaJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
NPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bu3NUecKuX TEOpUd TPHU UCHOJB30BAaHUU MATEeMaTHUYECKUX METOJ/I0B
peLIeHUs 3a/1a4, MPOBOJUTh PACUYETHl HA OCHOBAHUH MMEIOLIUXCS IAHHBIX,
aHaJTU3UPOBATh PE3yJbTaThl U KOPPEKTHUPOBATH METOJABI PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh KaU€CTBEHHBIE 3a/1auu, TPeOyIOue MPUMEHEHHUS 3HAHUHN U3 pPa3HbIX
paznenoB Kypca (U3WKM, a Tak)Ke WHTETpallMd 3HAHUM W3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

¢ ICTIONb30BATh ~TEOPETUYECKHE 3HAHUS N1  OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB PabOThI U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MIPOLIECCOB;

e MPUBOAUTHL IPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBOM M MPOM3BOJCTBEHHOMN
NeSATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MUYECKMMHU MPOLECCaMH, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;



o IPUMEHSATH pa3iINyHble CHOCOObI paboThl ¢ WHpOpManuen (GpU3nIecKoro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHMU3alOHHBIE U [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

epaboTaTh B TpYIIE C MCIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAIMOHATIBHO PACIPEAETATh NAEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

o IPOSIBIISATh MOTUBALIMIO K Oyaymnieil mpo(ecCHOHaIbHOM AESTENbHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xonmy oOyuenuss B Il kaacce mnpeaMeTHbIC pe3ysibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIINXCS YMEHU:

e IOHUMATh POJIb PU3UKU B IKOHOMUYECKOU, TEXHOJIOTUYECKOM, COLMaIbHON
U ATUYECKOUN cdepax esTeTbHOCTH YeJIOBEKa, POJib U MeCTO (U3HKHU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MTPAKTUYECKON
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHHUE OINUCATEITBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MIPOTHOCTUYECKON (PYHKIIMHA (HU3UYECKOM TEOPHH — DIJICKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pOJIb
¢dusnueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;

e pa3IMyaTh YCJIOBUSA NPUMEHUMOCTH MoJeNel PU3NYECKUX TeJ U MPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMaTUUYECKUN MAasTHUK, WJI€aJbHBIMI
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IU CBETA;

e pa3ivyaTh yYCIOBUS (TpaHULBl, O0JACTH) NPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBICHITH DJIEKTPOMATHUTHBIC TPOIECCHl W SIBJICHUS,
UCIOJb3YSd OCHOBHBIE TMOJOKEHUSI 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 IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

e AHAJIU3UPOBATHh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, WCIOJIb3Ysl BEIUYHUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIINAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAS DHEPrusl,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

e O0BSCHSATH OCOOEHHOCTH MIPOTEKAHUS buznuecknx SBJICHUMU:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)Ke€HUe,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

e OTIPENICTISATh HAMNpaBJICHUE WHIYKIIMM MArHUTHOTO TMOJis MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

e CTPOUTH U300paKeHUE, CO31aBAEMOE TIIOCKUM 3€PKAJIOM, TOHKOW JTMH30M, U
pacCUUTHIBATH €TI0 XapaKTEPUCTHUKY;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUS, TEOPUHU H
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJaKTUYECKON
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;

e IPOBOJNTH HCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEITUYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pE3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH



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

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHHs (U3NYECKUX BEIUYMH, MPH ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE MNPEIJIOKEHHOM THIIOTE3bI: IUIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

e OIIMCHIBATh METO/IbI OJIYYEHHS] HAYYHBIX aCTPOHOMUYECKHUX 3HAHHIA;

e COOMIOIATH MpaBuiIa 0€30MacHOro TpyAa MPH MPOBEICHUU HCCIEAOBAHUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

epelIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW M HESIBHO 33JaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKUX TEOPU
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOJYYEHHBIX
pe3yibTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPeOYIole MPUMEHEHNS 3HAaHUM U3 pPa3HbIX
pazznenoB Kypca (U3MKHM, a TakKe HHTErpalMd 3HAHUM W3 JIPYTrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

¢ ICTIOJIb30BATh TEOPETUYECKHE 3HaHUS [ OOBSCHEHHS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

* IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEIACTBUSA OBITOBOM M MPOU3BOJCTBEHHOMN
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIOIb30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHUKEHUI



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

e IPUMEHSATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMaruell (HU3NIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

e IPOSIBIISATH OpraHU3alHOHHBIE U NI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

epaboTarhb B TpyHIE C HCHOJHEHUEM pA3NHYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

* IPOSIBJIATh MOTHUBALMIO K Oynaymied npodeccrnoHalbHON NeATEeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1 6
2.2 JluHamuka 10 5
2.3 Crartuka TBEpOTO Tena 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 4
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 3
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 2
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DeKTpuIecKoe mose 24 3
4.2 [TocTOsTHHBIN JIEKTPUUECKUIA TOK 24 6




4.3 Toku B pa3nu4HbIX cpenax 6 2
Wroro no pazueny 54
Pazznen 5. PUSHUECKHM TIPAKTUKYM

51  Owuskucckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 49




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 2
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoieOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 3
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1 1
BOJIHBI
2.4 Orntuka 25 1 7
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopmyckynspHO-BOIHOBOH Ayann3m 15
4.2 ®duznka aToma 5
43 ®dwu3mMKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5 5

YACTHI]




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
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
' JeSITeIbHOCTH, TPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 43







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer Kourpoabnbl  IIpakrnuyecku
0 e padoThl e padoThl

Jara
H3YyUYeHH
s

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

dusuka —
dbyHaamMeHTanbHas HayKa O
pupoze

http://class-fizika.ru/

Hayunblii MeTO1 TO3HAHUS
Y METOJIbl UCCIEOBAHUS
(UBHYECKUX SIBIICHUN

OKCIIEpUMEHT U TEOpHUs B
IIPOLIECCE TTO3HAHUS
npuposl. Habmonenue u
HKCIIEPUMEHT B (hU3HKE

Crioco6b1 U3MepeHus
(U3MYECKUX BETUINH

http://class-fizik.ru/kin.html

https://resh.edu.ru/for-pupil

https://www.vaklass.ru/

AOcoiroTHas u
OTHOCUTCJIbHAA
MOTPEIIHOCTH U3MEPEHU
(bU3HYECKUX BETUYHH

https://www.vaklass.ru/

MoaenupoBaHue B
¢uzuke. Ponb u mecTo
¢uzuku B popMUpOBaHUHI
COBPEMEHHOMN HAyYHOU
KapTUHBI MUDA, B
MPAKTUYECKOU

http://class-fizik.ru/kin.html



http://class-fizika.ru/
http://class-fizik.ru/kin.html
https://resh.edu.ru/for-pupil
https://www.yaklass.ru/
https://www.yaklass.ru/
http://class-fizik.ru/kin.html

NEATEIbHOCTH JII0ACH

MexaHndeckoe JBHKCHHE.
CucreMa orcuerTa.
OTHOCHUTENBLHOCTD
MEXaHUYECKOTO
newxenud. [psmas u
oOpaTHas 3a/1auu
MEXaHUKH

https://videouroki.net/blog/fizika/2-
free video/4/

PaBHOMEpHOE
IIPSAMOJIMHENHOE
nerxkenue. ['padpuyaeckoe
OIKCaHNE PABHOMEPHOTO
PSIMOJTMHEIHOTO
TIBUKCHUS

https://vr-labs.ru/laboratories/mechanics/

10

Pannyc-Bexkrop
MaTepUalIbHOU TOYKH, €r0
IIPOEKIIMU Ha OCU
KoopauHar. Tpaekropus.
[Tepememenne. CKOpOCTb.
WX nmpoekuun Ha ocu
KOOpJUHAT

CrnoxxeHue nepeMelieHni
U cKopoctei. Pemenne
3a1a4y

http://class-fizik.ru/kin.html

http://class-fizik.ru/kin.html

11

HepaBHomepHOE
nBHKeHne. MTrHOBeHHAs
CKOpPOCTB. Y CKOPEHHE.
IIpssmonunenHoe
JBIKEHHUE C TIOCTOSHHBIM

https://vr-labs.ru/laboratories/mechanics/



https://videouroki.net/blog/fizika/2-free_video/4/
https://videouroki.net/blog/fizika/2-free_video/4/
https://vr-labs.ru/laboratories/mechanics/
http://class-fizik.ru/kin.html
http://class-fizik.ru/kin.html
https://vr-labs.ru/laboratories/mechanics/

YCKOpEHHEM

12

13

I'paduueckoe onucanue
IIPSIMOJIMHEMHOTO
JBUKEHHUS C IIOCTOSTHHBIM
YCKOpEHUEM

CB00OOHOE ITaZICHUE.
YckopeHne cBOOOITHOTO
majgeHus. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMCHH U
uX rpaduKu

http://class-fizik.ru/kin.html

https://vr-labs.ru/laboratories/mechanics/

14

15

JIBMOKEHME Tena,
OpOILIEHHOTO MO YIJIOM K
TOPU30HTY

Kpusonnneiinoe
IBIKEHME. [[BUKEHHE 110
OKPYXKHOCTH. YTJIOBas U
JIMHENHas CKOPOCTb.
IIepnon u wacrora.
LlenTpocTpemuTensHOE U
IIOJIHOE YCKOPEHHUE

https://lecta.ru/ucheniku

http://class-fizik.ru/kin.html

16

17

KonTponbnas pabota no
Teme "Kunemarnka"

IIepsblit 3ak0H HproTOHA.
HNuepuuanbHbie CUCTEMBI
orcuéra. [ TpuHunn
OTHOCHTEIBHOCTH
Iammnes.
Heunepnuanbubie

http://class-fizik.ru/dyn.html

http://class-fizik.ru/dyn.htmlhttp://class-

fizik.ru/dyn.html



http://class-fizik.ru/kin.html
https://vr-labs.ru/laboratories/mechanics/
https://lecta.ru/ucheniku
http://class-fizik.ru/kin.html
http://class-fizik.ru/dyn.html
http://class-fizik.ru/dyn.htmlhttp:/class-fizik.ru/dyn.html
http://class-fizik.ru/dyn.htmlhttp:/class-fizik.ru/dyn.html

CUCTEMBI OTCUETA

18

19

Cuna. PaBHOzeCTBYIOMIIAs

cuina. Bropoii 3akoH
Hsrorona. Macca

Bs3aumozeiicTBue Ten.
Tpetuii 3akon HeroToHa

http://class-fizik.ru/dyn.html

http://class-fizik.ru/dyn.html

20

[IpuHnun cynepno3unun
cu. Pemenue 3anaq Ha
IIPUMEHEHHE 3aKOHOB
Hsrotona

http://class-fizik.ru/dyn.html

21

3aKOH BCEMUPHOIO
TATOTCHUA.
OKBHUBAJICHTHOCTb
I'PaBUTALIMOHHON U
MHEpPTHON Macchl

http://class-fizik.ru/dyn.html

22

Cwuiia TsKecTu u
YCKOpPEHHE CBOOOTHOTO
naJeHUus

http://class-fizik.ru/dyn.html

23

JIBm>xeHue HeOeCHBIX Tel
U UX UCKYCCTBEHHBIX
cryTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Kenuepa

http://class-fizik.ru/dyn.html

24

25

Cwita ynpyroctu. 3aKoH
I'yka. Bec Tena

Cuina tpenust. [Ipupona u
BHJIbI CUJI TPEHUSL.
JIBIM>KEHHE B )KUIKOCTH U

http://class-fizik.ru/dyn.html

http://class-fizik.ru/dyn.html
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http://class-fizik.ru/dyn.html
http://class-fizik.ru/dyn.html
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rasze ¢ y4éToM CHJIbI
COTIPOTHUBIICHUS CPEJIBI

26

[aBienue.
I'mapocraTtuyeckoe
nasienue. Cuna
Apxumena

http://class-fizik.ru/dyn.html

27

28

29

30

AOGCOTIOTHO TBEPAOE TEIO.
ITocrynarenbHoe 1
BpAIllaTEJIbHOE JIBUKEHUE
TBEPAOrO TeNa

MoMmeHT cuibl
OTHOCHUTEIIBHO OCH
BpaieHus. [lneqo cuibl

CrnoxxeHue cuil,
MPUIIOKEHHBIX K TBEPIOMY

TCITy. I_IGHTp TAXKCCTH TCJIA.

YcnoBus paBHOBECUS
TBEpAOro Tena. Bubl
paBHOBECHS

Pemenue 3amau

http://class-fizik.ru/dyn.html

http://class-fizik.ru/dyn.html

http://class-fizik.ru/dyn.html

http://class-fizik.ru/dyn.html

31

32

PaboTa cuiel Ha MaJIoOM U
Ha KOHCYHOM
MepPEeMEIICHHH.
I'paduueckoe
npecTaBiIeHne paboThI
CHJIBI. MOIIIHOCTD CUJIBI

KoHnTtponbhas padota mo
teme "JIlunamuka. Cratuka
TBeporo rena"

http://class-fizik.ru/zor10.html



http://class-fizik.ru/dyn.html
http://class-fizik.ru/dyn.html
http://class-fizik.ru/dyn.html
http://class-fizik.ru/dyn.html
http://class-fizik.ru/dyn.html
http://class-fizik.ru/zor10.html

33

34

35

36

HNMnynec MmaTepuanbHOU
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
IlenTp Macc cucTeMsl
MaTEpUaIbHBIX TOYEK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

Nmnynbe cuisl U
M3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHMs
uMITysbca. PeaktuBHoe
JIBUKCHHE

MowmeHT nMmiyisca
MaTepUaJIbHOU TOYKHU.
IIpencrasnenue o
COXpPaHEHWH MOMEHTA
HMITYJIbCA B IEHTPAIBHBIX
MOJISIX

Pemenue 3amau

http://class-fizik.ru/zor10.html

http://class-fizik.ru/zor10.html

http://class-fizik.ru/zor10.html

http://class-fizik.ru/zor10.html

37

Kunernueckas sneprusi.
Teopema 006 n3MEHEHHH
KMHETHUYECKON 3HEpruu
MaTepualbHOU TOUKU

http://class-fizik.ru/zor10.html

38

IToTenuanbHbBIE 1
HETOTEHIUAJIbHbBIC CUJTBI.
[ToreHmmansHas 3HEPTHUsl.
Bropas kocmuueckast
CKOpPOCTH

http://class-fizik.ru/zor10.html

39

TpeTbs KocMUUYECKas

http://class-fizik.ru/zor10.html



http://class-fizik.ru/zor10.html
http://class-fizik.ru/zor10.html
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40

41

cKopocThb. CBs3b pabOTHI
HENOTCHUUAIBHBIX CHJI C
WU3MEHEHHUEM
MEXAHUYECKON SHEPTUU
CUCTEMBI TeJI. 3aKOH
COXpaHEHHUs
MEXaHUYECKON IHEPTUU

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuymu nyis uaeansHon
SKUIKOCTH

KonTponbnas pabota no

TeMe "3aKOHbI COXPaHEHUS
B MeXaHuKe"

http://class-fizik.ru/zor10.html

42

Pa3BuTune npencraBineHui
0 MPUPOJE TEIUIOTHI.
OcHOBHBIE TIOJIOKEHUS
MKT. duddyzus.
bpoyHoBckoe aBuxeHue

http://class-fizik.ru/ter.html

43

CrtpoeHue ra3o00pa3HbIX,
KUOKHUX U TBEPABIX TECII.
XapakTep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHIL
BEIIIECTBA

http://class-fizik.ru/ter.html

44

Macca u pazmepsl
MOJIEKYJI (ATOMOB).
Konmnuectso BemecTsa.
[TocTostnuas ABoraapo

http://class-fizik.ru/ter.html

45

Temneparypa. TemioBoe

http://class-fizik.ru/ter.html



http://class-fizik.ru/zor10.html
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pasHoBecue. IlIkana
Lenscus

46

47

Pemenue 3amau

Uneansuelii ras. 'azoBbie
3aKOHBI

http://class-fizik.ru/ter.html

48

YpaBHenue Menzeneena-
Knaneiipona. Pemenne
3a1a4y

http://class-fizik.ru/ter.html

49

50

51

52

AOcomoTHas
TeMIiepaTypa. 3aKoH
HanbroHna

N3onpouecck B
HUIcaJIbHOM Ta3e ¢
MMOCTOSTHHBIM KOJIMYECTBOM
BEIIleCTBA

I'paduueckoe
npejcTaBiIeHue
U30IIPOLIECCOB: U30TEPMA,
n30xopa, nzodapa

OcHOBHOE ypaBHEHHUE
MKT

http://class-fizik.ru/ter.html

http://class-fizik.ru/ter.html

http://class-fizik.ru/ter.html

http://class-fizik.ru/ter.html

53

54

Pemenue 3agau

CBs13b a0COMIOTHOM
TEeMIIepaTyphl
TEPMOJIUHAMUYECKOMN
CHUCTEMBI CO CpeaHEN
KMHETUYECKON YHEpTrUeH
MIOCTYIATEIbHOTO

http://class-fizik.ru/ter.html
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TEIUIOBOTO ABUKEHUS €€
YACTHUILI

55

56

57

O060061EeHNE U
CUCTEMAaTHU3al U 3HAaHUU
o teme "OcroBsl MKT"

KoHnTtposbHas padoTa mo
teme "OcHoBel MKT"

TepmonuHamuueckas
cucreMa. 3a/laHue
BHEIIHUX ycnoBul st T/]
cucreMbl. BHeniHue u
BHYTPEHHHUE MapAMETPHI.
[Tapametpsr T/ cuctembl
KaK CpeTHHE 3HAYCHHS
BEJIMYMH, OTHMCHIBAIOIINX
€€ Ha MUKPOCKOITMYECKOM
YpPOBHE

http://class-fizik.ru/ter.html

58

Hynesoe nauano
TEPMOIANHAMUKHU.
Camonpou3BoJibHas
penakcanus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHIO

http://class-fizik.ru/ter.html

59

Mopenb ueanpHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TOU
MOJENN

http://class-fizik.ru/ter.html

60

YpaBHenue Menpeneena-
Knaneiipona u BelpaxkeHue
JUJIsi BHYTPEHHEN SHEPTUU

http://class-fizik.ru/ter.html



http://class-fizik.ru/ter.html
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61

62

63

64

Beipaxenue nis
BHYTPEHHEH YHEPTUHU
OJIHOATOMHOTO
UJ€AIbHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUE TIPOLECCHI

OnemeHTapHas paboTa B
TEPMOJIUHAMHUKE.
Boruucnenue paboTsl o
rpaduky mpouecca Ha pV-
IrarpaMme
Tennonepenaua kak
croco0 U3MEHEHUs
BHyTpeHHEN 3Hepruu TJ]
CHCTEMBI 6€3 COBEpIICHHUs
paboThl

Konpexkius,
TEMJIONPOBOJHOCTb,
U3IIy4eHHE

http://class-fizik.ru/ter.html

http://class-fizik.ru/ter.html

65

66

KonmaecTBO TENIOTHI.
TenmoéMKOCTh Tela.

VY enbHas u MoJiipHas
TEIJIOEMKOCTH BEIIECTBA.
VY nenpHas TeniaoTa
CropaHus TOTUIMBA

Pacuét xonmmyectBa

TETUIOTHI MIPH
Terioneperaue

http://class-fizik.ru/ter.html

http://class-fizik.ru/ter.html

67

[Nousatre 06 agmabaTHOM

http://class-fizik.ru/ter.html
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npouecce. [lepBriil 3aK0H
TEPMOJUHAMUKHU

68

KonnuecTBo TemnoTel u
paboTa Kak Mepbl
U3MEHEHUS BHYTPEHHEN
sHepruu T/] cucremsl

http://class-fizik.ru/ter.html

69

Bropoii 3akoH
TEPMOJUHAMUKH JIJIS
PaBHOBECHBIX H
HEPABHOBECHBIX
IIPOLIECCOB.
Heob6parumocTh
MPUPOIHBIX MPOLIECCOB

http://class-fizik.ru/ter.html

70

71

72

IIpuHUMIIBL NEHCTBUSA
TermioBbiXx MamuH. KIT/]

MakcumanbHOE 3HaUeHUE
KITA. Hukn Kapnao

Pemenue 3amau

http://class-fizik.ru/ter.html

http://class-fizik.ru/ter.html

73

OKOJIOTHYECKHE aCIIEKThI
HUCITOJIB30BAHUS TCIIJIOBBIX
nsurareyeit. TenmoBoe
3arpsI3HEHUE OKPYXKarolen
cpenbl

http://class-fizik.ru/ter.html

74

75

Pemenue 3agau

O06o06mIcHNE U
CHCTeMaTu3alus 3HaHHH
1o teMe "TepMoarHaMHUKa.
TenmoBrle MalInHb"

http://class-fizik.ru/ter.html
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76

KonTtponpnas padora o
teme "TepmoarHamuka.
TermnoBsie MamuHb"

77

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue
Y KUIICHHE. Y IeJIbHas
TEIUI0Ta MapooOpPa30BaHUS

78

79

80

Hacruimennsie u
HEHACHIIIICHHBIC TIaPHI.
KauecTBennas
3aBUCUMOCTD IUIOTHOCTH U
JIaBJICHUS HACHIILIEHHOTO
napa oT TeMIiepaTyphbl, UX
HE3aBHCUMOCTE OT 00bEMa
HACBIIIEHHOTO Mapa.
3aBHCHMOCTD
TEeMIIepaTyphbl KUTIEHHUS OT
JaBJIEHUS B )KUIKOCTH

BnaxnocTs Bo3ayxa.
AOGcomtoTHas 1
OTHOCHUTEIIbHAS BIAXKHOCTh

Pemenue 3amau

http://class-fizik.ru/ter.html

http://class-fizik.ru/ter.html

81

Tépnoe Temno.
Kpucramnmueckue u
amopHbIe Tena.
AHUN30TpOMUs CBOMCTB
KpPHUCTAJIJIOB

http://class-fizik.ru/ter.html

82

IImaBnenue u
KPUCTAJUTH3AIINS.

http://class-fizik.ru/ter.html
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VY nenbHas Teruiota
miaBiaeHus. Cyomumanus

83

Hedopmaruu TBEPIOTO
Tena. Pactsokenue u
cxarue. Casur. Monyinb
IOwnra. Ilpenen ynpyrux
nedhopmarui

84

TennoBoe pacmmpeHue

JKUJIKOCTEN U TBEPJIBIX TEIL.

AHFapMOHI/IBM TCIIJIOBBIX
KOJe0aHnil yacTHIl
BEILIECTBA

85

86

[IpeobpazoBanue snepruu
B (pa3oBBIX mepexoax
YpaBHEHHE TEMIOBOTO
OanaHca

87

Pemenue 3agau

88

IToBepxHOCTHOE
HaTspKkeHne. Kamusipasle
saBieHud. [aBieHue noxq
VCKPHUBIICHHON
MTOBEPXHOCTBIO JKHUJIKOCTH.
®opmyna Jlamnaca

http://class-fizik.ru/ter.html

89

0O0001eHne n
cUcTeMaTH3aIusg 3HaHuI
o TeMe "ArperaTHbie
COCTOSIHUSI BEIIECTBA.
®dazoBble nepexoas”



http://class-fizik.ru/ter.html

90

KonTtponpnas padora o
Teme "ArperatHbie
COCTOSIHUSI BEIIECTBA.
®azoBbie nepexoab"

91

92

93

DneKkTpu3anus Ten u eé
MPOSIBICHUSI.
DIIEKTPUUECKU 3apsi.
JIBa BUA SIEKTPUUECKUX
3apsnoB. [IpoBogHuKH,
TUDIIEKTPUKU U
MOJIYITPOBOTHUKH

DJIeMEHTapHBII
JIEKTPUUYECKUH 3apsil.
3aKOH COXpaHEHHUS
JNEKTPUYECKOTO 3apsa
BzaumopeiicTBue 3aps10B.
Toueunsle 3apsbl. 3aKOH
Kynona

http://class-fizik.ru/ele.html

http://class-fizik.ru/ele.html

http://class-fizik.ru/ele.html

94

95

96

Pemenue 3agau

Onexrpuueckoe noie. Ero
JICUCTBUE HA
JIEKTPUUYECKHUE 3aPsi/Ibl

Hanps>xénnocts
AJIEKTPUYECKOTO TOJIA.
[Ipo6usr1it 3apsa. JIunuu
HaIpPsHKEHHOCTH
3JIEKTPUYECKOTO TOJIA.
OnHopoaHoe
JNEKTPUYECKOE TOJIE

http://class-fizik.ru/ele.html

http://class-fizik.ru/ele.html
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97

98

99

100

IToTeHnmanbHOCTh
3JIEKTPOCTATUYECKOTO
roJrst. PasHocTh
IMOTCHIIUAIOB B
HaIpsHKeHUE

[ToreHunanbHas sHEeprus
3apsja B
3JIEKTPOCTATUYECKOM
noie. Ilorennman
3JIEKTPOCTATUYECKOTO
TOJIS

CBsi3b HAIIPSDKEHHOCTH
HOJISl U Pa3HOCTH
NOTEHLIUAJIOB JUIS
JEKTPOCTATUYECKOTO
noJIst

[TpyHIMI Cynepno3ULMH
INEKTPUUYECKUX MOJIEH

http://class-fizik.ru/ele.html

http://class-fizik.ru/ele.html

http://class-fizik.ru/ele.html

http://class-fizik.ru/ele.html

101

102

103

Pemenue 3agau

ITone ToyeuHoro 3apsna.
ITone paBHOMEpHO
3apsKeHHOU cdepbl

ITone paBHOMEpHO
3apsHKEHHOTO 10 00BEMY
mapa. Ilone paBHOMEpHO
3apsHKEHHON OECKOHEUHOU
IUIOCKOCTH

http://class-fizik.ru/ele.html

http://class-fizik.ru/ele.html

104

IIpoBoHMKH B
AJEKTPOCTATUYECKOM

http://class-fizik.ru/ele.html



http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
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noje. YcloBue
paBHOBECHSI 3apsI0B

105

106

107

108

JusnexTpuku u
MIOJIyTIPOBOJJHUKH B
JIEKTPOCTATUYECKOM I10JIE

Konaencarop.
DIEKTPOEMKOCTh
KOH/JIEHCATOpA.
DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTOpa

[TapannensHOE
COEIMHEHUE
KOH/ICHCAaTOpPOB
ITocnenoBarenbHOE

COCOAUHCHUC
KOHACHCATOPOB

http://class-fizik.ru/ele.html

https://www.youtube.com/embed/LI1fcl6kKV
4

http://class-fizik.ru/ele.html

http://class-fizik.ru/ele.html

109

DHeprus 3apsyKEHHOTO
KOHJIEHCaTopa

http://class-fizik.ru/ele.html

110

111

Pemenue 3agau
JIBr>KeHUe 3apsyKeHHON
YacCTULBl B OJJHOPOJHOM
AIEKTPUYECKOM I10JIe

http://class-fizik.ru/ele.html

112

Pemenue 3agau

113

O06o06mIcHNE U
cUcTeMaTH3aIusg 3HaHui
1o TemMe "DIIeKTPUIECKOe
mmosne"

114

KonTtponbHas padora o



http://class-fizik.ru/ele.html
https://www.youtube.com/embed/Ll1fcI6kKV4
https://www.youtube.com/embed/Ll1fcI6kKV4
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http://class-fizik.ru/ele.html
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http://class-fizik.ru/ele.html

TeMe "DIeKTpruYecKoe
nosie"

115

Cwuia Toka. ITocTostHHBIH
TOK. Y CIIOBUSA
CYIIIECTBOBAHUS
IIOCTOSAHHOT' O
3JICKTPUYECKOTO TOKA

http://class-fizik.ru/ele.html

116

117

118

119

HcTouHuku TOKA.
Hanpsokenne u 31C

3akoH OMa 11 yyacTka
enu. JIEKTPUIECKOe
COTIPOTHBIICHUE

3aBUCUMOCTh
CONPOTUBIICHUSA
OJIHOPOJIHOT'O ITPOBOJIHHUKA
OT €T0 JJIMHBI ¥ TUIOIIa N
MONEPEYHOI0 CeYEHUS

VY 1enpHO€e CONPOTUBIICHUE
BeulecTsa. Pemenue 3anau

http://class-fizik.ru/ele.html

http://class-fizik.ru/ele.html

http://class-fizik.ru/ele.html

120

ITocnenmoBarensHOE,
napajuieIbHOE, CMEIaHHOE
COCTMHEHHE MPOBOTHUKOB

http://class-fizik.ru/ele.html

121

122

Pacuér pa3zBeTBIEHHBIX
3IIEKTPUYECKHX LIETIEH.
[TpaBuna Kupxroda

Pemenue 3amau

123

PaGoTa snexkrpuueckoro
ToKa. 3akoH J[xoymnsa —

http://class-fizik.ru/ele.html



http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
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Jlenna

124 Pemenue 3amau
MoIIHOCTh

125 STICKTPHICCROTO TOXA. http://class-fizik.ru/ele.html
TermoBast MOIIIHOCTb,
BBIZICIIIEMas Ha Pe3UCTOpe

126 Pemenue 3amau
O/1C u BHyTpEHHEE

127 COIPOTUBIICHHE HCTOYHUKA http://class-fizik.ru/ele.html
TOKa
3axon OMa 1T HOJTHOH

128 (3aMKHYTO}¥1) http://class-fizik.ru/ele.html
AJICKTPUUYCCKOM 1IN

129 Pemenue 3amau

130~ MoumocTs HeTOMHIIKA http://class-fizik.ru/ele.html
TOKa

131 KopoTkoe 3ambikaHue

13p ~ Komacrcarop s e http://class-fizik.ru/ele.html
MOCTOSTHHOT'O TOKa

133 Pemenue 3amau
Pemenue 3agad mo reme

134 "TlocTosHHBIH
ANEKTPUUECKUI TOK"
Pemenue 3agad mo reme

135 "TTocTOSHHBIM
AJIEKTPUIECKUNA TOK"

136 Pemenue 3anau 1o teme

"TToCcTOSIHHBIH



http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html
http://class-fizik.ru/ele.html

ANEKTPUUECKUH TOK"

137

138

139

140

141

0O0001EeHue 1
cucTeMaTu3aIusg 3HaHui
o TeMe "IlocTosHHBII
ANEKTPUUECKUHN TOK"

KoHnTtposbHas padoTa mo
TeMme "TlocTOSTHHBIN
ANEKTPUIECKUIN TOK"

DJeKTpuuecKas
IPOBOAMMOCTH Pa3UYHbBIX
BEILIECTB. DJICKTPUUECKUI
TOK B MeTaJljax.
CBepXInpoBOAUMOCTD

DNEKTPUYECKUN TOK B
pacTBOpax M pacruiaBax
JJIEKTPOJIUTOB. 3aKOHBI
®Dapazes 11 2IEKTPoIn3a

DIIEKTPUUECKHUI TOK B
razax. Ilimazma

https://www.youtube.com/embed/Y6TYjudlVI

A

142

DIIeKTPUUECKHUI TOK B
BakyyMe. BakyymHbIe
npuOopbI

143

144

DNEeKTpUUYEeCKUl TOK B
TIOJTYTTPOBOTHUKAX
[TomynpoBoAHUKOBBIE
npubopbI

145

DuU3NYECKU MPAKTUKYM
o Teme "M3mepenne cuiibl



https://www.youtube.com/embed/Y6TYjudlVIA
https://www.youtube.com/embed/Y6TYjudlVIA

TOKA U HaNpSOKCHUS B
LENH MMOCTOSTHHOTO TOKa
IIPU IOMOIIY aHAJIOTOBBIX
1 U (POBBIX
U3MEPUTENbHBIX
npubopoB" Win
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueit o pusuke.
[Ipumepr! usmepenus
(U3NIECKUX BETMYUH MIPH
MOMOIIM KOMITbIOTEPHBIX
JaTYUKOB"

146

Pu3n4ecKuil NPAKTUKYM
no teme "M3yuenue
HEPABHOMEPHOIO
JBUKEHUS C LETBIO
OIIpeEIIEHUSI MTHOBEHHOU
ckopocTH"

147

Pu3nYecKuil NPAKTUKYM
o teme "M3mepenue
YCKOpEHUS IpU
IPSIMOJIMHEWHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM
IIJIOCKOCTH" WMIIH
"UccnenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU ITPU
PaBHOYCKOPEHHOM




nBMKeHun"

148

DuU3NYECKUH MPAKTUKYM
no teme "U3mepenue
YCKOPEHUs1 CBOOOTHOTO
nageHus" win "U3ydyenue
JBUKCHHUS TeTIa,
OpOIIEHHOTO
TOPU30HTAJILHO"

149

150

Pu3n4ecKuil NPAKTUKYM
no teme "M3yuenue
JBIKEHUS TEJla 110
OKPY’KHOCTH C IIOCTOSIHHOM
10 MOJIYJIFO CKOPOCTBIO"
nmm "UccnenoBanue
3aBUCHMOCTH NIEpHOJIa
oOparieHuss KOHU4eCKOro
MasiTHUKA OT €T0
napameTpos"”

Pu3n4eCcKuil IPAKTUKYM
no teMe "M3mepenune
PaBHOJEHCTBYIOIIEH CUIIBI
MIpH IBMKEHUH OpyCKa 10
HAaKJIOHHOM 1u1ockocTh"”
nnu "[IpoBepka runoressl
0 HE3aBUCUMOCTH BPEMEHHU
JIBYDKEHUS OpycKa 1o
HAKJIOHHOM IUIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT
ero maccer"




151

Pu3n4eCcKuil IPAKTUKYM
o teme "HccneqoBanue
3aBHCUMOCTH CHJI
YIPYTOCTH, BOSHUKAIOIINX
B IIPYKHHE U PE3UHOBOM
oOpasiie, OT ux
nedopmaruu U
"N3yuenue nqBUKEHUS
CHCTEMBI TeJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JErkui 6J10K"

152

Pu3n4ecKuil NPAKTUKYM
no teme "M3mepenue
Kod(urmenTa TpeHus 1mo
BEJIMYMHE YIJIOBOTO

Ko dunnenta
3aBucumoctu Frp(N)" wnu
"UccnenoBanue ABUKEHUS
Opycka 1o HaKJIOHHOU
IJIOCKOCTH C IEPEMEHHBIM
Koa(purmenTom TpeHus"
iy "3ydeHne nBUKEHN
rpysa Ha Bally ¢ TpeHuem"

153

Pu3n4eCcKuil IPAKTUKYM
o teme "HccneqoBanue
YCJIOBUI paBHOBECHS
TBEPAOIO TeNa, UMEIOILETO
OCh BpallleHUs" I
"KoHcTpynpoBanue




154

KPOHIITEHHOB U pacyeT
CHUJI yIPpYrocTu'" Wi
"NU3ydyeHue ycToN4MBOCTH
TBEPAOrO Tella, UMEIOIIETO
mIonaab onopsl"

Pu3n4eCcKuil IPAKTUKYM
o Teme "N3mepenne
MMITyJIbCa TeJla M0
TOPMO3HOMY ITyTH" WU
"H3MepeHune CUuibl TATH,
CKOPOCTH MOJENN
IIEKTPOMOOWIISI U
MOIIIHOCTH CHJIBI TSTH"
win "CpaBHeHHE
M3MEHEHUS UMITyJIbCa TeJla
C UMITYJIbCOM CHJIBI" MU
"UccnenoBanue
COXpaHEHHUsI UMITYJIbCa TPU
yIpyrom
B3aUMOJEHCTBUH" UIIH
"U3mepenne
KMHETUYECKON SHEPrUu
Teja o TOPMO3HOMY

nyTH

155

Pu3nUecKuil NPAKTUKYM
o teme "N3yuenue
HU30TEPMUYECKOTO
nporiecca (PeKOMEHI0BaHO
UCTIONIb30BaHNe ITUPPOBOI




156

157

naboparopun)" wiu
"N3ydyeHue u30XopHOIo
nponecca’ win "M3yuenue
n3obapHoro mnporecca"
unu "l[IpoBepka ypaBHEHUs
cocrosiHus"

Ou3nyecKuil MPakTUKyM
o teme "N3mepenne
YAEJIbHON TEMI0EMKOCTH"
nnu "UcciaenoBanue
mpoliiecca OCThIBaHUS
BelecTBa" Uin
"UccnemoBanue
aguabaTHoOro mporecca”
i "U3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUS U
TEMIEPATypbl KUTICHUS
JKUIKOCTEH"

Pu3n4ecKuil IPAKTUKYM
no teme "M3yuenue
3aKOHOMEPHOCTEN
UCIapeHus KuaKocTei"
unu "U3mepenue
YAECITbHOM TEIUIOTHI
MJIaBJICHUS JIbIA" MITH
"N3y4yeHue CBOMCTB
HaCBILIEHHBIX MapOB" WK




158

"N3mepenue abCOMIOTHOM
BJI&KHOCTH BO3JlyXa U
OIIEHKa MacChl IapoB B
nomMemenun". Mamepenue
koa(durmenta
HIOBEPXHOCTHOT'O
HATSDKCHUS

dusnuecKuil NpakTUKyM
o teMe "HaOmronenue
IpEBpaLLCHHs SHEPTUU
3apsSYKEHHOTO
KOHJIEHCATOpa B YHEPTHIO
U3ITy4yeHus ceeToauosa"
wim "M3yuenue
IIPOTEKaHUs TOKA B LIETIH,
cozepIKallen
KOHJIeHcaTop" min
"Pacnipenienenue pasHoCcTH
MIOTEHIIAAJIOB
(HampsKeHUs ) TpU
MocCJeI0BaTeIbHOM
COETUHEHUH
KOHJIEHCAaTOpOB"

159

Pu3n4eCcKuil IPAKTUKYM
o teme "HcciaeqoBanue
CMEIIaHHOTO COEIMHEHUS
pe3ucTopoB" win
"NU3mepenne yienabHOoro
COIIPOTUBIICHUS




160

MIPOBOJIHUKOB" UITH
"UccnenoBanue
3aBUCHMOCTH CHJIBI TOKA
OT HAMPSDKSHUST IS
JIaMITbI HaKaJIMBaHUA"

Pu3n4eCcKuil IPAKTUKYM
o teMe "HaOmronenue
3JIEKTpoJr3a" Win
"U3mepenue 3apsna
OHOBAJIEHTHOIrO MoHa"
nmun "UccnenoBanue
3aBUCUMOCTH
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TEMIEPATYPHI" WIH
"CHsTHE BONBT-aMIIEPHON
XapakTEepUCTUKU auoaa”

161

PesepBHBIi ypOK.
0O00011eHue u
cHCTeMaTHu3aIus 3HaHUuH
o TeMme "Kunemarnka"

https://foxford.ru/levels/ege

162

PesepBHBIi ypOK.
0O00011eHne n
cHUcTeMaTu3alrs 3HaHUI
no teme "Jlunamuka"

https://foxford.ru/levels/ege

163

Pe3zepBHBI ypoK.
0O0001eHne n
cHCTeMaTH3aIus 3HaHUH
o Teme "CraTtuka

https://foxford.ru/levels/ege



https://foxford.ru/levels/ege
https://foxford.ru/levels/ege
https://foxford.ru/levels/ege

TBeporo Tena'"

164

Pe3epBHBIii ypOK.
O6oO0meHue u
CHCTEeMaTHU3allus 3HaHUN
1o Teme "3aKOHBI
COXpaHEHHUs B MeXaHHUKe"

https://foxford.ru/levels/eqge

165

PesepBHBIil ypoK.
O6o0meHue u
CHCTEeMAaTH3aIus 3HaHUU
1o Teme "OCHOBEI
MOJICKYJIIPHOKMHETHYECKO
i Teopun"

https://foxford.ru/levels/ege

166

PesepBHBIi ypOK.
0O00011eHuEe U
cucTeMaTu3aIus 3HaHWi
no Teme ""TepMoIMHaMHKA.
TenmoBrle MalTuHE"

https://foxford.ru/levels/ege

167

PesepBHBIi ypOK.
0O00011eHue u
cucTeMaTru3anus 3HaHUM
1o Teme "ArperaTHble
COCTOSIHMS BELIECTBA.
®da30BbIe IEPEXOBI"

https://foxford.ru/levels/ege

168

PesepBHBIi ypOK.
0O00011eHne n
cHUcTeMaTu3alrs 3HaHUI
1o TemMe "DIIeKTpUUECKOoe
nose"

https://foxford.ru/levels/ege

169

Pe3epBHBIiT ypOK.

https://foxford.ru/levels/ege
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O0o061IeHNE U
CHCTEMAaTU3alMs 3HaHUH
o TeMme "IlocToSHHBIM
3NIEKTPUYECKUM TOK"

PesepBHBIi ypOK.
O06o001menue u

170 cucreMaru3anus 3HaHuil 1 https://foxford.ru/levels/ege
o TeMe "Toku B
pa3IMYHBIX cpeaax”
OBHIEE KOJIMYECTBO
1 170 50

YACOB 110 [TPOTPAMME



https://foxford.ru/levels/ege

11 KJIACC

Koaun4yecTBO 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Kontpoapirie  Ipaxruteckue u3y4eHusi 00pa3oBaTeJbHbIC PeCyPChI
padoThI padoThI
BzaumoeiicTBre TOCTOSHHBIX https://resh.edu.ru/subject/28/11/
1 MarHuTOB U IIPOBOTHUKOB C 1
TOKOM. MarHuTHoe 1ojJie.
['mnore3a Amnepa
BekTop MarHuTHON MHAYKIUH. https://resh.edu.ru/subject/28/11/
5 [IpuHnun cyneprno3unuun 1
MarHMTHBIX ToJeH. JInaun
MarHUTHON MHIYKIIMH
3 MarauTHO€E 110JI€ POBOJIHUKA C 1 https://resh.edu.ru/subject/28/11/
ToKOM. OmBIT DpcTena
4 Cuna AMniepa, e€ HanpaBJIeHUE U 1 https://resh.edu.ru/subject/28/11/
MOAYJIb
5 Pemenne 3axaq 1 https://resh.edu.ru/subject/28/11/
6 IIpumenenue 3akoHa Amnepa. 1 https://resh.edu.ru/subject/28/11/
DNEeKTPOU3MEPUTEIBHBIE TPUOOPHI
Cuna JlopeHiia, e€ HanpaBIE€HHUE U https://resh.edu.ru/subject/28/11/
5 MOAYJb. JIBHKEHUE 3apsSKEHHON 1
YaCTHUIbI B OJJHOPOJTHOM
MarHUTHOM T10JI€
8 Perene 3anay 1 https://resh.edu.ru/subject/28/11/
9 Pa6ora cumbt Jloperma 1 https://resh.edu.ru/subject/28/11/




https://resh.edu.ru/subject/28/11/

10 Peurenue 3amau
MarauTHOE II0JIE B BEIIIECTBE. https://resh.edu.ru/subject/28/11/
11 deppoMarHeTHKy, napa- u
JMaMarHeTUKH
OCHOBHBIE CBOICTBA https://resh.edu.ru/subject/28/11/
12 dbeppomarnerukoB. [Ipumenenue
(heppoMarHeTUKOB
13 Pemrenue 3agad mo reMe https://resh.edu.ru/subject/28/11/
"MaruautHoe nose"
14 Pemrenue 3agad mo reMe https://resh.edu.ru/subject/28/11/
"MaruuTtHOe nosie"
SIBrIeHME IEKTPOMArHUTHOU https://resh.edu.ru/subject/28/11/
15 nHaykuuu. [loTok BekTopa
MarHuTHON MHAYKIINU
16 SJIC HHIYKIHT https://resh.edu.ru/subject/28/11/
17 3aKOH AJIEKTPOMATrHUTHOMN https://resh.edu.ru/subject/28/11/
nHaykiuu Oapanes
18 BuxpeBoe a51eKTpru4ecKoe moie. https://resh.edu.ru/subject/28/11/
Toxku dyko
19 OJIC MHOYKIIMY B IBUKYIIIUXCS https://resh.edu.ru/subject/28/11/
MTPOBOTHUKAX
20 Pelenne 3ama4 https://resh.edu.ru/subject/28/11/
21 TTpasmio Jlenma https://resh.edu.ru/subject/28/11/
99 WNunykruBHocTh. KaTynika https://resh.edu.ru/subject/28/11/

HHAYKTUBHOCTHU B LICTIN




IIOCTOSAHHOI'O TOKa

23

24

SBnenne camonnaykuuu. JJ1C
CaMOMHAYKIIUU

9Hepr1/1;1 MarouTHOTO ITOJIA
KaTyHIKU C TOKOM.
BHGKTpOMaFHI/ITHoe I10JIE

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

25

26

27

Pemenue 3agau

O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TEME
"DnexTpoauHaMuka"

KoHntposbHas paboTta mo teme
"OnexkTpoaguHaMuka"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

28

KomnebarennHas cucrema.
CBoOoHbIe KOIeOaHuUs.
lMapmonnueckue koyeOaHus

https://resh.edu.ru/subject/28/11/

29

30

31

Kunematnueckoe u qUHaAMUUYECKOE
OITMcaHue KojaedaTeIbHbIX
NBIDKCHUHU

DHepreTU4ecKoe OMUCAHME.
BrIBO TMHAMHYECKOTO OMMHUCAHUS
TapMOHHMYECKHUX KOJIeOaHUHN U3 UX
OHEPTCTUYCCKOTO U
KHHEMATHUYCCKOT'O OIMMCAaHUA

Ammuntyna u ¢aza konedanuit

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

32

[Tepuona u yacTora KoJeOaHUH.
[Teproa ManmbIx cBOOOTHBIX
KoJe0aHnii MAaTEMATHYECKOTO

https://resh.edu.ru/subject/28/11/




MasaTHHKa. [lepros cBOOOTHBIX
Koje0aHuil MPyKUHHOTO
MasTHHKA

33

3aryxaromue KoieOaHusl.
BrinyxaeHHbie KojaeOaHusl.
Pesonanc

https://resh.edu.ru/subject/28/11/

34

ABTOKOJICOaHUSA

https://resh.edu.ru/subject/28/11/

35

36

37

Pemenue 3agau

Ypok-koH(bepeHus
"MexaHnyecKre KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"
O000I11IeHIE U CUCTEMATU3AIUS

3HaHUH 110 TeMe "MexaHuuecKkue
KoJieOanusa"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

38

DneKTpOMarHuTHBIE KOJIeOaHusI.
KonebaTtenbHbIil KOHTYD

https://resh.edu.ru/subject/28/11/

39

®opmyna Tomcona. Cs3b
aMILTUTY/IbI 3apsiaa KOHACHCATOpa
Cc aMHJ’II/ITy,JIOI\/'I CHJIBI TOKA B
KoJ1e0aTeIbHOM KOHTYpE

https://resh.edu.ru/subject/28/11/

40

41

3aK0H COXpaHEHUS SHEPTUU B
HAAeaILHOM KOoJe0aTeIbHOM
KOHTYpE

3aryxarolue IeKTPOMarHuTHbIC
KoseOaHus. BeiHy X /IeHHBIE
BHGKTpOMaI‘HI/ITHI:Ie KOJIGGaHI/ISI

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




IlepemenHsbIi TOK. Pesucrop u

https://resh.edu.ru/subject/28/11/

42 KOHJICHCATOP B IIEH TIEPEMEHHOTO
TOKa
43 Karymka HHIyKTUBHOCTH B LIETI https://resh.edu.ru/subject/28/11/
MEPEMEHHOT0 TOKa
44 3akoH OMa J1st SJIEKTPUUECKOM https://resh.edu.ru/subject/28/11/
LTI TTIEPEMEHHOTO TOKa
MoI1HOCTh NEPEMEHHOIO TOKA. https://resh.edu.ru/subject/28/11/
45 AMIUTUTY/IHOE U AEHCTBYIOLLEE
3HAYCHUE CHIIBI TOKA U
HaIpsDKEHUS
46 Pe30HANC B SIEKTPHYECKOT TerH https://resh.edu.ru/subject/28/11/
47 Pelenne 3ama4 https://resh.edu.ru/subject/28/11/
Nneansubiif Tpancdopmatop. https://resh.edu.ru/subject/28/11/
48 [IpousBoacTBo, nepenaya u
MOTpeOIeHNE AIEKTPUIECCKON
SHEPIUU
DKOJIOTHYECKUE PUCKHU TIPH https://resh.edu.ru/subject/28/11/
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
49 KyneTypa ncnonszoBanms
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
JKH3HU
50 Perene 3anay https://resh.edu.ru/subject/28/11/
51 Pelenne 3ama4 https://resh.edu.ru/subject/28/11/
59 O0001IeHEe B CUCTEMATH3 AL https://resh.edu.ru/subject/28/11/

3HAaHUHU 110 TEME




"DneKTpOMarHUTHBIE KoJieOaHus"

MexanndecKre BOJIHEI.

https://resh.edu.ru/subject/28/11/

53 XapaKTepUCTUKHA MEXaHUUECKUX

BOJIH
54 CBoliCcTBa MEXaHUYECKUX BOJIH https://resh.edu.ru/subject/28/11/
55 3ByK. XapaKkTepHCTHKH 3ByKa https://resh.edu.ru/subject/28/11/

WNudpasByk u ynbTpas3BykK. https://resh.edu.ru/subject/28/11/
56 [IymoBoe 3arps3HeHHe

OKpY’Karolen cpebl
57 Pemenne 3axaq https://resh.edu.ru/subject/28/11/

DJIEKTPOMArHUTHHIEC BOJIHBI. https://resh.edu.ru/subject/28/11/
58 N3nyuenune 31eKTpOMarHuTHbBIX

BOJTH

DHeprus EeKTPOMArHUTHBIX https://resh.edu.ru/subject/28/11/
59 BosH. CBOMCTBa

ANEKTPOMArHUTHBIX BOJH

[ITkana 3n1eKTpPOMarHUTHHIX BOJIH. https://resh.edu.ru/subject/28/11/
60 [TpumMeHeHne AITeKTPOMarHUTHBIX

BOJIH B TEXHHKE U OBITY

[TpuHIMTIBI paIKOCBS3U U https://resh.edu.ru/subject/28/11/
61 TeneBuaeHus. Paguosokamust.

DNEeKTPOMarHUTHOE 3arpsi3sHEHUE

OKpY>KaroIleu cpeibl
62 Kontponbras pabota mo teme https://resh.edu.ru/subject/28/11/

"Konebanus u BoJHBI"
63 CBet. 3aKOH MPSIMOTHHEHHOTO https://resh.edu.ru/subject/28/11/




pacnpocTpaHeHus CBeTa

64

65

Pewrenue 3a1au Ha npuMeHeHue
3aKOHA NPSIMOJIMHEHHOTO
pacIpocTpaHeHus CBETa

Otpaxenue cBera. [Lmockoe
3epkaino. Cdepudeckoe 3epkajio

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

66

67

[IpenomiieHnune ceera.
AOCONIOTHBIN K OTHOCUTEIbHBIH
MMOKa3aTeNb MPEITOMIICHHS.
[TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBINA yroi HOTHOTO
BHYTPEHHET0 OTPaKEHUS

Pemenue 3amay Ha IIPUMCHCHHUC
3aKOHOB OTPAKCHU U
IMpEIOMJICHUSA CBCTA

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

68

Xona nydeii B mpusme. Jlucnepcus
cBera. CIOXXHBIN COCTaB OEJI0ro
cBerta. [lBer

https://resh.edu.ru/subject/28/11/

69

70

71

JInH3bl. @OKYCHOE pacCTOSIHUE U
ONITUYECKas CHJIa JIMH3BI

ITocTpoenne nzodpaskeHuii B
JIMH3aX U UX CUCTEMaXx.
VYBenu4yeHue JIMH3bI

Pemenue 3aga4d Ha OCTPOCHUC
H306pa)KeHPII>i, noJIy4aCMbIX C
IIOMOIIBIO JINH3

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

72

I'na3s kak onTuueckas cucreMa

https://resh.edu.ru/subject/28/11/




Pewmenne 3amau. IIpenenst

https://resh.edu.ru/subject/28/11/

73 MIPUMEHUMOCTH T€OMETPHUIECCKOM
OITHKH
74 CKopocCTh CBETa U METO/IbI €€ https://resh.edu.ru/subject/28/11/
WU3MEPECHUS
75 JluCTiepcHs cBeTa https://resh.edu.ru/subject/28/11/
76 Wnrepbepenius cBeta https://resh.edu.ru/subject/28/11/
KorepeHTHBIE HICTOUHUKH. https://resh.edu.ru/subject/28/11/
77 VcaoBusg HaOIIONEHNUS
MaKCMMyMOB 1 MUHUMYMOB
78 Pemenne 3axaq https://resh.edu.ru/subject/28/11/
79 TIpuMeHeHwe HETEPDEpEHIIH https://resh.edu.ru/subject/28/11/
80 TIndpakims cBeta https://resh.edu.ru/subject/28/11/
Judpakimontas pemeTka. https://resh.edu.ru/subject/28/11/
81 VY caoBue HAOIIOAEHNS TIIaBHBIX
MaKCUMYyMOB
82 Pemenne 3axaq https://resh.edu.ru/subject/28/11/
83 ITonepedHOCTH CBETOBBIX BOJIH. https://resh.edu.ru/subject/28/11/
[Tonspuszanusa ceera
84 Pelenne 3axa4 https://resh.edu.ru/subject/28/11/
85 CBeTOBBIE SBJCHUA B IPHPOJIE https://resh.edu.ru/subject/28/11/
86 O0001IeHEe B CUCTEMATH3 AL https://resh.edu.ru/subject/28/11/

3ganui o reme "Onruka"




KonrponsHas pabora o reme

https://resh.edu.ru/subject/28/11/

87
«Onruka»
['panubl npuMEHUMOCTH https://resh.edu.ru/subject/28/11/
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI
3IEKTPOIUHAMUKHU U TTPUHITUIT
OTHOCUTEILHOCTH
89 [TocTynatel cienuanbHOU TEOPUU https://resh.edu.ru/subject/28/11/
OTHOCUTEIILHOCTH
[IpocTpancTBEHHO-BpEMEHHOM https://resh.edu.ru/subject/28/11/
uHTepBai. [Ipeobpa3oBanus
90 Jlopenua. YcioBre NpuUMHHOCTH.
OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHUE JTITUHBI
01 DHeprusi U UMITYJIbC https://resh.edu.ru/subject/28/11/
PENSATUBUCTCKOM YaCTULIBI
CBs13b Macchl ¢ PHEPTUEH U https://resh.edu.ru/subject/28/11/
92 UMITYJICOM PENTUBUCTCKON
YaCTHUIbl. DHEPTUs MOKOs
93 PaBHOBECHOE TETLIOBOE M3ITyUeHHE https://resh.edu.ru/subject/28/11/
94 3akoH cMereHns Braa https://resh.edu.ru/subject/28/11/
95 T'unoreza M. Ilimanka o xBaHTax. https://resh.edu.ru/subject/28/11/
®oTOHEI
96 DHeprus M UMIYIHC HOTOHA https://resh.edu.ru/subject/28/11/
97 dororpdexr. OnbiTer A. T https://resh.edu.ru/subject/28/11/

CroneroBa. 3akoHbl hoTodhPekTa




VYpaBHeHnue DitHIITEHA 7151

https://resh.edu.ru/subject/28/11/

98 dbotoarddekra. "Kpacnas rpanuma"
dhoTodrddekra
99 JaBnenne cBera. Onbithl [1. H. https://resh.edu.ru/subject/28/11/
JlebeneBa
100 BOJIHOBBIE CBOMCTBA YACTHI] https://resh.edu.ru/subject/28/11/
Bounsl ne bpoiins. [{nuHa BOJHBI https://resh.edu.ru/subject/28/11/
101 ne bpoiist u pazmepsl o0nactu
JIOKAJIM3AIMK JBUXKYIIeHCS
YaCTHUILIBI
102 KopnyckyisipHO-BOJIHOBOM https://resh.edu.ru/subject/28/11/
yalii3m
103 Judpaxius 37eKTPOHOB HA https://resh.edu.ru/subject/28/11/
KpUcTajiax
Cnenunduka usmepeHuii B https://resh.edu.ru/subject/28/11/
104 Mukpomupe. COOTHOIIEHUS
HeonpeaenéuHocrel [ 'elizendepra
105 Pelmenne rpadaeckux 3a1au https://resh.edu.ru/subject/28/11/
106 Pelnerne pacuéTHBIX 32724 https://resh.edu.ru/subject/28/11/
KontponbHas paboTa mo TemMam: https://resh.edu.ru/subject/28/11/
"OcuoBrl CTO",
107 " .
KopnyckynsipHo-BOTHOBOM
Tyau3m"
ONEBITEHI IO UCCIIETOBAHUIO https://resh.edu.ru/subject/28/11/
108 cTpoeHus aroma. [Inanerapnas

Mozenb aroma Pesepdopaa




109

110

111

ITocTtynater bopa

Bupgel cnexktpoB. CriekTp ypoBHEM
SHEPrUM aToMa BOJI0pO/Ia
CroHTaHHOE U BBIHYKJIEHHOE
U3ITy4YeHUE CBETa

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

112

113

114

115

116

Jlazep

Hyxnonnas monens siipa
I'eitzenbepra-liBanenko. 3apsia u
MaccoBOe YHcIo Aapa. M30Tomsbl.
PaguoakTuBHOCTH

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOILIETO
u3nydyeHus. BiausHue
PaaNOAKTUBHOCTHU HA KUBBIE
opranusmsl. Jlozumerpus

DHeprus cBA3M HYKJIOHOB B S7pe.
Snepusie cunbl. Jlepekt maccbl
anpa. SlnepHsie peakuuu.
Snepubie peaktopsl. [Ipodaembl
YIPABJIIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTHYECKUE aCTIEKThI
pa3BUTHS SAAEPHONU SHEPTETUKHU

Meroasl peructpanuu u
HCCIEA0BAHUS JIEMEHTAPHBIX
yactul. OyHgameHTanbHbie
B3aUMOJIEUCTBUS. bapuoHsl,
ME30HBI U JICIITOHBI.

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




[Ipencrasnenue o CtannapTHOU
Mmozenu. KBapk-TiarooHHAs MO/IEb
aJlpOHOB

117

®du3uka 3a npeaeaaMu
Crannaptaoit monenu. Témuas
Marepusi U TEMHasi SHEPTUs.
EnunctBO duznyueckoit KapTUHBI
MHpa

https://resh.edu.ru/subject/28/11/

118

119

120

121

DTansl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

[TpuMeHUMOCTh 3aKOHOB (PU3UKH
U1 00BSCHEHUS IPUPO/IBI

KOCMHUYECKUX 00BEKTOB. MGTOIH)I
ACTPOHOMHUYECKUX UCCIETOBAHMI

CoBpeMEHHBIC ONITUYECCKHE
TEJIECKOTIBI, PaINOTEIECKOIIBI,
BHeaTMOC(epHasi aCTPOHOMHUS
Bun 3Bé3anoro Heba. Co3pe3aus,
SIpKUE 3BE3IbI, MJIAHETHI, KX
BHIMMOE JBUKEHUE

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

122

Comaeunas cuctema. ComHIze.
ConHeuHast aKkTUBHOCTD.
Ucrounuk snepruu CosHua u
3BE3]

https://resh.edu.ru/subject/28/11/

123

3BE31IBI, HX OCHOBHBIE
XapakTEepUCTUKHU. Jlnarpamma
"CreKTpaJbHbIA KJIacc —
CBETUMOCTB"

https://resh.edu.ru/subject/28/11/




124

3Be3 bl TIIaBHOMI
MOCJEN0BATENBHOCTH

https://resh.edu.ru/subject/28/11/

125

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NPEACTABIECHUS O
MIPOUCXOXKACHUHU U IBOJIIOIIUH
ConHua u 3B€311. DTallbl KU3HU
3BE3]T

https://resh.edu.ru/subject/28/11/

126

127

128

Mneunsiii [1yte — Hama
T'amaxkTuka. THUIEI raJJakTUK.
UeEpHble AbIpHI B pax TAIAKTUK

Bcenennas. Pacimupenue
Bcenennoii. 3akon Xab60:ma.
Teopus bosbmoro B3peiBa.
PennkroBoe n3nyuenue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

129

Hepewénnsie mpobiembl
aCTPOHOMUU

https://resh.edu.ru/subject/28/11/

130

131

@uU3NYECKU NPAKTUKYM II0 TEME
"MccnemoBaHue MarHUTHOTO T10JIS
MOCTOSTHHBIX MarHUTOB" HITH
"HccmeqoBanne CBOMCTB
(dbeppomMarHeTUKoB" UIu
"HccnenoBanue OeliCTBUS
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM"

DU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue cuiibl AMriepa" unu
"N3y4yeHne 3aBUCUMOCTH CHJIBI

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




Amriepa OT cuJibl TOKa" WU
"OnpeneneHne MarHUTHOM
MHIYKIIMA Ha OCHOBE U3MEPECHUS
cuibl Ammepa"

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue sSIBICHUS
3JEKTPOMArHUTHOM MHAYKIUU"
iy "OnpeneneHne HHAYKIUU
BUXPEBOTO MAarHUTHOTO 101"

https://resh.edu.ru/subject/28/11/

133

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue SBICHHS
camounaykiun" wim "Coopka
MOJIEIU AJIEKTPOMArHUTHOTO
reseparopa”

https://resh.edu.ru/subject/28/11/

134

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue nepuoia cCBOOOAHBIX
KoJIeOaHUH HUTSHOTO U
MPYXKUHHOTO MassTHUKOB"

https://resh.edu.ru/subject/28/11/

135

@uU3NYECKU IPAKTUKYM II0 TEME
"[IpeobpazoBaHue YHEPTUU B
MPY’KUHHOM MasTHHKE"

https://resh.edu.ru/subject/28/11/

136

@u3nYeCcKUil NPAKTUKYM IO TEME
"UccnenoBanue nepeMeHHOTr0
TOKA 4epe3 MOCIIeI0BATEIbHO
COETMHEHHBIE KOHAEHCATOP,
KaTyHIKy ¥ pe3UcTop'" WiIn
"UccnenoBanue paboThI
HMCTOYHHKOB CBETA B LIETIH
MepeMEeHHOro ToKa"

https://resh.edu.ru/subject/28/11/




137

@uU3NYECKUN IPAKTUKYM 110 TEME
"M3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

https://resh.edu.ru/subject/28/11/

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszaTeis
MPEJIOMJICHUS CTeKIIA" WK
"[TonydyeHnue n300paxeHus B
CUCTEME U3 IIJIOCKOT0 3epKaja U
JIH3BI"

https://resh.edu.ru/subject/28/11/

139

140

141

142

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTU
(hOKYCHOTO paccTOSTHUS OT
BelIecTBa (Ha MPUMEpPE KUIKUX
muH3)" uin "U3Mepenue
(hOKYCHOTO pacCTOSIHHS
paccenBaronMX JUH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEepEPEHIINH U TOJSIPU3ALIH
cBera"

Pu3NYeCKUil IPAKTUKYM IO TEME
"OnpeneneHne UMITyJIbca U
SHEPIUU PEISITUBUCTCKUX YaCTHIL
(mo ¢ororpadusmM Tpekos
3apsDKEHHBIX YaCTUI] B MArHUTHOM
mose)"

@u3HYeCKUil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [ lnanka
Ha OCHOBE MCCIICJOBaHUs

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




dororddexra” win
"UccaenqoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOIHO/ OT
HanpspKeHus"

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
pa3pekKEHHOI0 aTOMapHOIo
BOJIOpOJA U U3MEPEHUE
noctostHHOW Punbepra"

https://resh.edu.ru/subject/28/11/

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
nosumetpa unu "M3ydyenue
MOTJIOIICHUS OeTa-4acTHII
aIroMuHuEM"

@uU3NYECKU NPAKTUKYM I10 TEME
"HaOmronenust 3BE31HOrO HEOa
HEBOOPYXEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JIsl OTIPEAEIICHHS
MOJIOKEHUS HEOECHBIX 00BLEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro mosynapus
U ApKue 3BE3bI" UIN
"HabOmonenus B Teneckorn JIyHbI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

146

O0001IeHrEe U CUCTEMAaTU3 AU
3HaHui. Ponb pusuku u

https://resh.edu.ru/subject/28/11/




ACTPOHOMUHU B 3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyeJIOBeKa

147

O06o001IeHrne U cUCTeMaTU3aIUS
3HaHuil. Pone 1 MecTo Gpu3uKu u
aCTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUpPa

https://resh.edu.ru/subject/28/11/

148

149

O00011IeHrE U CHCTEMATHU3ALIHS
3HaHuil. Pons ¢pusndeckoit Teopun
B (hopMHpOBAHUH MPEACTABICHUI
0 (pu3MUecKol KapTHHE MHUpa,
MeCTO (PU3UYECKON KapTHHBI MUPa
B 00IIIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEACTABJIEHUH O IPUPOLE
O0o001IeHNEe U CHCTEMATH3ALIHS
3HaHui 1Mo teMe "Kunemarnka"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

150

151

152

O0001IeHre U CUCTEMAaTU3aIUs
3Hanui mo reme "Kunemaruka"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHui no teme "/[uHamuka"

O000I11IeHIE U CUCTEMATU3ALIUS
3HaHui mo reMe "CraTtuka
TBEepaoro Tena"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

153

O0001IeHrEe U CUCTEMAaTU3aIIHS
3HaHUHU 110 TeMe "3aKOHBI
COXPAaHEHHUs B MEXaHUKe"

https://resh.edu.ru/subject/28/11/




154

O00011IeHNE U CHCTEMATH3ALINS
3HaHui 1Mo TeMe "OCHOBEI
MOJICKYJIIPHO-KHHETUUECKON
Teopun"

https://resh.edu.ru/subject/28/11/

155

O0o00111eHNE U CHCTEMATH3ALINS
3HAHUH T10 TEME
"Tepmonunamuka. TenaoBbie
MaIInHbI"

https://resh.edu.ru/subject/28/11/

156

O00011IeHrE U CHCTEMATHU3ALIHS
3HaHUU 110 TeMe "ArperaTHble
cocTosHUS BemecTBa. Pa3oBbIe
nepexomant"

https://resh.edu.ru/subject/28/11/

157

158

159

160

O0001IeHE U CUCTEMATH3ALUSA
3HaHUH MO TeMe "DIEKTPUIECcKoe
moJjie"

O000I11IeHNE U CUCTEMATHU3AIUS
3ganui o teMe "TlocToSHHBII
ANEKTpUYECKUI TOK"

O000I11IeHIE U CUCTEMATU3ALIS
3HaHui 1mo teMe "Toku B
pa3nuyYHbIX cpenax”

O000IIIEHNE U CUCTEMATHU3AIINS

3HAaHUHU 110 TeMe "MarauTHoe
mone"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

161

PeseprubIil ypok. O60061eHIE 1
cHCTeMaTHu3alis 3HaHUH 110 TEME
"DnekTpoMarHuTHas UHAYKIUs"

https://resh.edu.ru/subject/28/11/

162

PesepBHelit ypok. O6001ICHNE U

https://resh.edu.ru/subject/28/11/




cucTEMAaTH3allNs 3HAHUI IO TEME
"Mexannyeckue Konedanus"

163

164

165

166

PesepBHeIit ypok. O000IICHHE 1
CUCTEeMAaTH3aIMsl 3HAHUH 110 TeMe
"DneKTpOMarHUTHBIE KoJieOaHus "

PesepBubIil ypok. O600111eHIE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"MexaHuYeCcKue u
3JIEKTPOMAarHUTHHIE BOJTHBI"

PesepBHrlit ypok. O60011eH1E 1
CHCTEMaTHU3allus 3HAHHUI 110 TeMe
"Onruka"

PesepBHrliit ypok. O60011eH1Ee 1
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
"OcHosel CTO"

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

167

PesepBubIiil ypok. O6006111eHIE 1
CUCTeMaTH3alusl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOIHOBOI
nyanuszm"

https://resh.edu.ru/subject/28/11/

168

PesepubIit ypok. O6006111eHIE 1
cucreMarul3anuda 3HAHUI 10 TEME
"®duszuka aroma"

https://resh.edu.ru/subject/28/11/

169

170

PesepBHeIit ypok. O6001IeHNE 1
CHUCTEMaTHU3aIs 3HAHUH 110 TEME
"®du3nuka aTOMHOTO sApa U
3JI€MEHTapHBIX YacTUIl"

PesepBHelit ypok. O600ICHHE 1
CucreMarmu3anuia 3HAHUU 10 TeMe

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/




"OnemeHTs! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dmsuka, 10 xrace/ Kabapaun O.®., Oprnos B.A., OBenuunk 3.E. u apyrue;
nox penakiuent [Tuackoro A.A., Kabapauna O.®., AKIIMoOHEpHOE 00IIIECTBO
«3narensctBO «IIpocBemienue»

®dusuka, 1 0knace/Mskuies I'.4.,byxosues b.b.,Corckuit H.H.; mox
penakmueit [TapdpentreBoit H.A., Akiinonepckoe o01iecTBo "M3narenbcTBo

ITpoceemienne"

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

3. bakanuna JI. I1. Coopnuk 3amau no ¢usuke: 10—11 k1. ¢ yriry0:. usyd.
¢dbuzuku / JI. I1. bakanuna, B. E. benonyukun, C. M. Kozen; nox pea. C. M.
Kozemna. — M.: [Ipocsemenune, 2011 ; Kabapaun O. ©. ®usuka. 3a1auHuK:
9—11 k. / O. ®. Kabapaun, B. A. Opnos, A. P. 3uns6epman. — M.: JIpoda,
2003

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

http://class-fizik.ru/ele.html; https://foxford.ru/levels/ege; https://my-
foxford.ru/ ; https://lecta.ru/ucheniku ; https://resh.edu.ru/for-pupil ;
http://class-fizika.ru/
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