MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
JenmapramenT oOpasoBanusi Bosoroackoii odsactu
AaMuHACTpanus XapoBCKOro MyHHIIUIIAJIBHOTO OKPYra

MBOY '"Xaposckasa COLI umenn B.IIpokarosa'

PACCMOTPEHO YTBEPXJIEHO
NIEJarOTUYECKUN COBET JIMpeKTOop MIKOJIBI
npotokos Nel ot «29» Xnomosa O.B.
aBrycra 2023r. npuka3 Ne584 ot «29»

aBrycra 2023r.

PABOYAS IPOTPAMMA
(ID 1540167)

yueOHoro npeamera «@usuka. YriayoJaEéHHbIH YPOBEHb)

st ooyuarommxest 10 — 11 xmaccoB

ropoa Xaposck 2023 rog



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeil mporpamMmbl BocnuTaHus W KoHuenmn
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1o ¢usnke oOmnpenenstoTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCs, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00yUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

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

[Iporpamma o ¢u3vKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY YUHUTEICH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUM, HU3y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUaJOB C 3aJaHHbIMH CBOWCTBaMU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypoBHE CpeTHEro 00IIero 00pa30BaHuUs MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. BEE peannsanys NPeaIosiaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mpoiecca. g yriayOiaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crmocoba peanm3anuyd  (U3MYECKOTO0 TMpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mox pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Brioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM s pacyE€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nienioB. /(s kayecTBEHHBIX 3aja4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(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
MEePEUYUCICHHBIX B TMporpamMme Mo (U3UKE KIIOUYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUHUBaeTCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

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

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

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOPMHpPOBaHUE
MCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BAHUEM (HU3UUYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

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

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHuUs:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
dbu3nyecKux SBJICHUM B MPUPOAC M JUISl MPUHATHUS MPAKTUUYECKUX PEUICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MojJeNnu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
dbU3MYeCcKX JKCIEPUMEHTOB, aHalW3a M HWHTEpIperanuu HHpopmaimwy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnE€HHbBIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIbh JEJNaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAsg HayKa o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTU. DU3ndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHre cuiibl TOKAa M HANPSHKEHUS B I1I€NM MOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCUTENBHOCTh MEXaHUYECKOrO JIBUYKCHHS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMH Ha OCH CUCTEMbl KOOPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOe majeHue. YCKopeHue CBOOOIHOTO majeHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY)KHOCTH. YTJOBas M JIMHEWHasi ckopocTh. Ilepuon u 4vactora oOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JBMKCHHE CHApSIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIC Mepenayw,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMXKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEKTOPUN, CKOPOCTEW MABMIKEHUS OJHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

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

N3mepenne yckopeHusl Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM IBUXKEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nABWXKEHUS Tella, OpOILIEHHOrO Tropu3oHTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropou 3akoH HeroTOHA 111 MaTepraibHOU TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

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

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia cOnpOTUBIECHUS NpPU JBUKEHUU Tea B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

LleHTpoOeKHBIC 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 HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui 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. [locTymarenbHoe W BpallaTebHOE JBHKEHHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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



[loTeHIMaNIbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanbHas >HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAasi CKOPOCTh. TpeThst KOCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE 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 padomuol, 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.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



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

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

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

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

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

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
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, nabopamopnsie padomul, npaKmuKym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

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
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass 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
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [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, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. lcmapeHue W KWICHHE. Y JenbHas
TEIJIOTa MapooOpa3oBaHus.

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.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Capur. 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 3HEpPTUH B (PAa30BBIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTM  JeopMalud  pe3MHOBOro oOpasma  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 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1oJs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMANIOB ISl AJIEKTPOCTATUYECKOrO TMoisl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUN HaNpsH>KEHHOCTH H3TUX TMOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAgu
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COSUHEHUH KOHACHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 y4acTKa [EMH.

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

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUSA Il PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSIHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesa u3MepeHus aminepMmerpa (BoJIbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onektponus. 3akonsl Dapajnes 17 AIEKTPOIH3a.

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

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (HOTOAUON, CBETOJNMOM, TalbBaHHWKA, padUHUPOBAHUE MEJH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbI 3JIeKTponu3a Papajes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OTHOBAICHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  paslenax «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 TEXHOJIOTHH.

Mesicnpeomemnule noHAmMUA, C6A3AHHbBIE C U3YYUECHUEM MEMO008 HAYYHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENbHbIE MPUOOPHI, IIUPPOBas 1a00paTOpusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTOophl 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
IIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJICHUS B IIPUPO/JIE,
ANIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJIIpHAs Macca, II0Jy4YeHHWE HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ira30B, KUIAKUE KPUCTAIUIbI, dJICKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABMXKEHUN C HMCIOJNBb30BAHHMEM MEXaHH3MOB,
y4€T CYXOr0 UM OKUIAKOIO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLHUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Paznen 4. DiekTpoauHamMuka.

Tema 4. Macnummnoe noe.

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

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU 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 THAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N  TCXHOJIOTMYCCKHUC IIPOHCCChI: IPHUMCHCHUC

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

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHUS MyYKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SlBnenue HNEeKTpOMarHUTHOW MHAYKUMH. [lOTOK BEKTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. Karymika HWHAYKTUBHOCTH B II€MNH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
IeYb, COJICHOU/, 3allIUTa OT JIEKTPU3ALNH TN MPU ABUKEHUH B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHUYECKOW sHepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYIaMU KOJIeOaHUI €€ CKOPOCTH M YCKOPEHHUSI.

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

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

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

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

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

3aK0H COXPAaHEHUS PHEPTUU NPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs 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
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

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

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE 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, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, MHTep(epeHIus u
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH CPEeJIbI.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOA0IbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

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

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

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TYyUEHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 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 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  PUMEHMMOCTM  KJIaccuyeckon  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca 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 cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

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

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

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

doTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HccieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nyueHus. Jlozumerpus.

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

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

Mertons! perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

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

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

EnanHcTBO u3nueckoil KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

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

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

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHbIE ABIPHI B sSapax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

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

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

Pu3nvecKuil MPaKTUKYM.

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

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

O06o0mariiee NOBTOPEHUE.



O0o0uIeHNe U cucTeMaTH3alus COJIEpKaHUsl pa3lenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3ndeckoil Teopuu, poiib GU3NUIECKON TEOprur B POPMUPOBAHUU MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHuA: SBICHHWE, HAy4YHbId (DaKT, rumoresa, (pusmyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

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

Bbuonocus: >nektpuyeckue SBIECHUS B JKMBOW MpUPONE, KoJieOATEIbHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoBUTaTeNb SIkOOH, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



IIPOECKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTapesi, CITyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

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

rPaKIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

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

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



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

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

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

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMS 1O (GU3NKE B TNPAKTUYECKYIO OO0JaCTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

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

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

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

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIEHWEe Ha Ypokax (U3UKH U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
UHAMBUIYaJIbHON pa0oThI;

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

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIEHWBATh HAEH C TO3ULIUU HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKON padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHUA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aJalTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC U
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M JATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHMYECKHUE IPOLECCHl W SIBJICHUA,
UCITOJIb3YsI OCHOBHBIE TIOJIO)KEHUS] U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUM, CBSI3b pPabOTHI CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tejla), MPU OSTOM HCIOJIb30BATH
MaTeMaTU4YeCKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMMIYJbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HDHEPrUE€r TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUeH TEIJIOBOTO ABMKEHUS €T0 4acCTHULl, CBA3b JABJICHUS UACAIbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mneEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUSA, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMiI€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TEmimoBoro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [JIBJKEHHE, TEIIOBOE [IBM)KEHHE 4YacTHI] BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro »JKCIEpPUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
($u3MYEeCKO MOJENIbI0: Ha OCHOBAHHMM aHaJIW3a YCIOBUS OOOCHOBBIBATh
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS JaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH TMPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATETbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MYECKMMHU NpOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ MHQOpMaIHe (PU3UIECKOrOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMALUK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAllMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECLHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyaTh YCJIOBHUS NPUMEHUMOCTH MojeNed (QU3MYEeCKUX Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas TWH3a, MOJIeJIeil aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddekra, mepBed W BTOpOM mocTynaTel bopa, mpuHLHUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATHUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA HUMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

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

OMPENENATh HAMpaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJIA aHaliM3a M OOBACHEHUS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3ylbTaThl U J€JaTh BBIBOJ O CTaTyce MpeJI0KeHHON
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JNEATEIbHOCTH C HCIOIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpU
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3afaud, TpeOyrolue NpPUMEHEHUs 3HaHUM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUMCKUX W 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BaHUH, a TAKXKE Pa3yMHOM HCIOJBb30BAaHUU JOCTHIKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0 U OLIEHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENbCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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HCCIIEI0BATEIbCK
OU JIeITENbHOCTH

Hroro no pazneny

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

35

OCHOBBI
3.1 MOJIEKYJISIPHOKHHETHYEC
KOU Teopuu

3.9 Tepmonnuamuka. Temno
' BbIE€ MAIIINHBI

15

20

https://resh.edu.ru/subject/lesson/4722/main/4
7804/

https://resh.edu.ru/subject/lesson/4723/main/1
5582/

Bocnuranue
NaTPUOTH3MA!
3HaKOMCTBO C
ouorpadusmMu
YUEHBIX
(ITnosKOBCKHIA,
ITonos,
Kypuaros), ux
BKJIaJ B
pasBuTHE
¢bu3uKy.

DKOJIOTHYECKOE
BOCIIUTAHUE:
pelieHue 3aaad ¢
JKOJIOTUYSCKUM
COJIEpKaHUEM,
o0cyxIeHne
METOHO0B JIJIs
YTUITU3ALINH,
nepepaboTKu U
IS
IaJIbHEUIIIEro
HCIIOIL30BaHUS
OTXOJI0B



https://resh.edu.ru/subject/lesson/4722/main/47804/
https://resh.edu.ru/subject/lesson/4722/main/47804/
https://resh.edu.ru/subject/lesson/4723/main/15582/
https://resh.edu.ru/subject/lesson/4723/main/15582/

3.3

ArperaTHble COCTOSTHHS
BenectBa. Pa3oBEIe
MIePEXOIbI

Hroro no pazneny

14

49

https://resh.edu.ru/subject/lesson/3731/main/4
7862/

Pazsutne
Hay4YHOU
JIF0003HATEIFHOC
TH, HHTEpEca K
HCCIIEA0BATENLCK
OH JICATEIbHOCTH

Paznea 4. JIEKTPOJIUHAM

4.1

4.2

4.3

DIIEKTPUUYECKOE TT0JIE

ITocTosIHHBIN
ANEKTPUUECKUHN TOK

HNKA

24

24

Toxku B PAa3JIMIHBIX

https://resh.edu.ru/subject/lesson/6293/main/1
60286/

https://resh.edu.ru/subject/lesson/5901/main/4
8868/

https://resh.edu.ru/subject/lesson/3775/main/1

Oco3Hanue
IIEHHOCTH
(buzmdeckoi
HAyKHU KaK
MOIITHOT'O
WHCTPYMEHTA
MO3HAHUS MUDA,
OCHOBEI
pa3BUTHUSA
TEXHOJIOTHIA,
BayKHEHIIIEH
COCTaBJISIOICH
KYJIbTYpbI
Pazsutne
Hay4HOU
T10003HATEIILHOC
TH, UHTEpEca K
HCCICA0BATECILCK
OU NIeITeNbHOCTH

PaszButne



https://resh.edu.ru/subject/lesson/3731/main/47862/
https://resh.edu.ru/subject/lesson/3731/main/47862/
https://resh.edu.ru/subject/lesson/6293/main/160286/
https://resh.edu.ru/subject/lesson/6293/main/160286/
https://resh.edu.ru/subject/lesson/5901/main/48868/
https://resh.edu.ru/subject/lesson/5901/main/48868/
https://resh.edu.ru/subject/lesson/3775/main/107861/

cpenax

Hroro no pazgeny o4

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

07861/

Hay4HOU
JIF0003HATEIFHOC
TH, HHTEpEca K
HCCIIEA0BATENLCK
OU JIeITENbHOCTH

51 dusznyeckuit 16 16
MPAKTUKYM
Htoro no pazneny 16
PesepBHOe Bpems 10
OBLIEE KOJIMYECTBO 170 16

YACOB 110 [TPOTPAMME



https://resh.edu.ru/subject/lesson/3775/main/107861/

11 KJIACC

Ne
n/

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmbl

KoanuyecTBO 4acos

Bcer  KoHTpoubH
0 ble paboThI

IIpakTHYeck
ue padoTsl

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

OcHoOBHBIE BUABI
AeATeIbHOCTH
00y4arouuxcs ¢
y4éToM
HANPABJICHUH
padouei
NMPorpamMmMbl
BOCIIUTAHMS

Paznea 1. JIEKTPOJAUHAMUKA

11

MaruutHoe nose

14

https://resh.edu.ru/subject/lesson/3806/main/467

52/

YcraHoBlIeHHE
JIOBEPUTEIBHBIX
OTHOIIICHHUH
MEXy YUUTEIIeM
Y €ro YYCHHKaMHU,
CHOCOOCTBYIOIINX
MTO3UTUBHOMY
BOCIIPUSITHIO
yUaluMHICs
TpeboBaHuit U
pOCKO yUuuTens,
MIPUBJICYCHUIO UX
BHHUMAaHMS K
o0cyxmaemMon Ha

ypoke
uHpOpMalUu.

1.2

DneKTpoMarHuTHa
s MHTYKITUS

13 1

https://resh.edu.ru/subject/lesson/4908/main/963

79/

PaszButne
Hay4YHOU



https://resh.edu.ru/subject/lesson/3806/main/46752/
https://resh.edu.ru/subject/lesson/3806/main/46752/
https://resh.edu.ru/subject/lesson/4908/main/96379/
https://resh.edu.ru/subject/lesson/4908/main/96379/

JIF0003HATEILHOCT
U, MHTEpEeca K
HCCIIEN0BATENLCK
OU JIeATENbHOCTHU

Hroro no pazneny

27

Paznen 2. KOJIEBAHUA 1 BOJTHbBI

2.1

Mexanuueckne
KoJIeOaHus

10

https://resh.edu.ru/subject/lesson/4907/main/785

01/

Pa3zButne
Hay4YHOU
JIF0003HATEIHHOCT
U, UHTEpeca K
HCCIICIOBATEIbCK
Ol JIeATEILHOCTH

2.2

2.3

DIIeKTpOMarHuTH
ple KoeOaHus

Mexanuueckue n
3JIEKTPOMAarHUTHBI
€ BOJIHBI

15

10

https://resh.edu.ru/subject/lesson/5903/main/469

49/

https://resh.edu.ru/subject/lesson/4913/main/473

87/

PaszBuTne
Hay4YHOU
JIF0003HATEIHHOCT
U, UHTEpeca K
HCCIICA0BATENLCK
OU JIeITENbHOCTHU

Bocnuranue
NaTpUOTU3MA!
3HAaKOMCTBO C
ouorpadusimMu
YUEHBIX
(LInonkoBckui,
ITomos,
KypuatoB), ux
BKJIQ/I B Pa3BUTHE
busuKy.



https://resh.edu.ru/subject/lesson/4907/main/78501/
https://resh.edu.ru/subject/lesson/4907/main/78501/
https://resh.edu.ru/subject/lesson/5903/main/46949/
https://resh.edu.ru/subject/lesson/5903/main/46949/
https://resh.edu.ru/subject/lesson/4913/main/47387/
https://resh.edu.ru/subject/lesson/4913/main/47387/

2.4

Ontuka

25 1

https://resh.edu.ru/subject/lesson/4914/main/475
94/

Uroro no pazgeny

Pa3zgen 3. OCHOBBI CII

60

EIIUMAJIBHON TEOPUU OTHOCUTEJIbBHOCTH

https://resh.edu.ru/subject/lesson/5907/main/482 |

3.1 OcuoBel CTO 5 1 35/
Wroro no pazueny 5
Paznen 4. KBAHTOBAS ®U3UKA
Bocnuranue
MaTpUOTU3MA:
3HAKOMCTBO C
ouorpadusMu
41 PusHKa aToMA 5 https://resh.edu.ru/subject/lesson/3910/main/483  y4eHBIX )
51/ (LIMOJIKOBCKHUIA,
Ilomosg,
KypuatoB), ux
BKJIaJl B pa3BUTHE
busuKy.
DKOJOTHIECKOE
BOCITUTAHHUE:
perieHue 3aaa4 ¢
®du3rKa aTOMHOIO 9KOJIOTHYECKUM
4.9 anpa u 5 https://resh.edu.ru/subject/lesson/5845/main/151 COZIEp/KAHUEM,
3JIEMEHTapHbBIX 639/ oOCyXKeHHe
YaCTHII METOJIOB JIJIst

YTHIH3AINH,
nepepaboTKu U
U1 TaJdbHEHUIIIETO



https://resh.edu.ru/subject/lesson/4914/main/47594/
https://resh.edu.ru/subject/lesson/4914/main/47594/
https://resh.edu.ru/subject/lesson/5907/main/48235/
https://resh.edu.ru/subject/lesson/5907/main/48235/
https://resh.edu.ru/subject/lesson/3910/main/48351/
https://resh.edu.ru/subject/lesson/3910/main/48351/
https://resh.edu.ru/subject/lesson/5845/main/151639/
https://resh.edu.ru/subject/lesson/5845/main/151639/

HUCIIOJIB30BaHUA

paZi0aKTUBHBIX
OTXOJIOB
Kopnyck o-
PIY 3] Pt https://resh.edu.ru/subject/lesson/3853/main/481
4.3 BOJIHOBOM 15 iy
JyalisM T
Wroro no pazueny 25
Paznea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
Oco3HaHue
[EHHOCTHU
¢buznveckoi
HAyKH Kak
MOIIHOTO
DIIEMEHTHI _ _
https://resh.edu.ru/subject/lesson/3918/main/485 = WHCTpyMEHTa
51 aACTPOHOMUU U 12
25/ HO3HAHUs MUPA,
acTpou3uKH
OCHOBBI Pa3BUTHUSA
TEXHOJIOTHH,
BOKHEHIIEH
COCTaBJISIOLIEN
KYJIBTYPBI
Hroro no paszneny 12

Paznen 6. PU3HUECKHAN MPAKTUKYM

6.1 Dduznyeckuit 16 16
MPaKTUKYM
Hroro 1o pasneny 16

Paznesn 7. OBOBIIAIOIIEE TIOBTOPEHHUE



https://resh.edu.ru/subject/lesson/3853/main/48177/
https://resh.edu.ru/subject/lesson/3853/main/48177/
https://resh.edu.ru/subject/lesson/3918/main/48525/
https://resh.edu.ru/subject/lesson/3918/main/48525/

7.1

CucremMarusanus
1 000011IEeHNE
IIPEIMETHOTO
COJICPXKaHUS U
OnbITa
JIeITEIILHOCTH,
nproOpeTEHHOTO
IPU U3yICHHUH
Kypca pusuxu 10
— 11 knaccos

15

Hroro no pasaciny

PesepBHOE Bpems

15
10

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

170

16







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Koan4yecTBO 4acoB Jlara
JIeKTPOHHBbIE NN (pPOBbIE
n/ Tema ypoka Bceer Konrpoabsnsl  IIpakTHyeck H3Yy'1YeHH
o0pa3oBaTe/bHbIE Pecypchl
n 0 e padoThlI ue padboTsbl |
®dusuka —
¢byHIaMeHTalbHas HayKa O 1
IpUpoJie

Hayunsiii MeToa mo3HaHus . .
https://resh.edu.ru/subject/lesson/5894/main/900

75/

Y METOJIbI MCCIICTOBAHUS 1
(bU3HYECKUX SIBICHUN

DKCIIEpUMEHT U TeOpHUs B
nporecce Mo3HaHUs
npupoael. HaGmronenue n
9KCIIEPUMEHT B (pU3HKe

CrniocoObl U3MepeHus
(bU3NUECKUX BETHYHH

AOcomoTHas 1
OTHOCUTECJIIbHAsA
MOTPEIIHOCTH U3MEPEHUI
(bu3MYECKUX BEIUYUH

Mexanndeckoe OBUKEHUE.
Cucrema orcuera.
OTHOCHUTENIHLHOCTD
MEXaHHYECKOTO
neukenus. [Ipsmast u
oOpatrHas 3a1a4u



https://resh.edu.ru/subject/lesson/5894/main/90075/
https://resh.edu.ru/subject/lesson/5894/main/90075/

MCXaHHUKU

MoaenupoBaHue B
¢usuke. Poipb u mecto
¢u3uku B GOpMHUPOBAHUU
COBPEMEHHOM HAYYHOU
KapTHHBI MUDA, B
MPaKTUYECKOU
NesITeIbHOCTH JII0IeH

10

Pannyc-Bektop
MaTepualbHON TOYKH, ET0
IIPOEKIIUU HA OCH
KoopauHat. TpaeKkTopus.

[Tepememenune. CKOpOCTb.

Nx IMPOCKIHMU HAa OCH
KOOpAHUHAT

PaBrOMeEpHOE
MIPSAMOJIMHEMHOE
nsuxkenue. ['papuyeckoe
OIMCAaHNE PABHOMEPHOIO
MPSAMOJIMHENHOTO
JBUKEHUS

Crnosxenue nepememeHni
U ckopocrei. Pemenue
3a1a4

https://resh.edu.ru/subject/lesson/6287/main/468
91/

11

HepasHomepHoe
NBMKeHHe. MTHOBEHHAs
CKOPOCTb. Y CKOpEHHUE.
[IpssMonuneiHOe
JBHYKEHUE C IIOCTOSIHHBIM

https://resh.edu.ru/subject/lesson/3721/main/160
137/



https://resh.edu.ru/subject/lesson/6287/main/46891/
https://resh.edu.ru/subject/lesson/6287/main/46891/
https://resh.edu.ru/subject/lesson/3721/main/160137/
https://resh.edu.ru/subject/lesson/3721/main/160137/

YCKOpPEHUEM

12

13

I'paduueckoe onucanue
PSMOJIMHENHOTO
JBUYKEHUS C ITIOCTOSIHHBIM
YCKOPEHUEM

CB0OOIHOE ITafieHHE.
YckopeHnue cBOOOTHOTO
najieHus. 3aBUCUMOCTD
KOOpJUHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH H
uX rpaduKu

14

15

JIBH>KEHHE Teaa,
OpOLICHHOTO IO/ YTIIOM K
TOPU30HTY

Kpuonuneiinoe
JBIKEHUE. JIBUKEHUE 10
OKPY>KHOCTH. YTJIOBas U
JIMHEWHAs1 CKOPOCTb.
IIepnon u wacrora.
LlenTpocTpemMuTensHoOE U
IIOJTHOE YCKOPEHUE

https://resh.edu.ru/subject/lesson/3711/main/471
26/

16

17

KonTponbHas padota no
teme "Kunemaruka"

IlepBb1it 3ak0oH HproTOHA.
NHeprpanbHbIe CUCTEMBI
orcué€ra. [IpuHuun
OTHOCHUTEIILHOCTH
lNanmnes.
Hewnnepunaneueie

https://resh.edu.ru/subject/lesson/6286/start/4723

8/



https://resh.edu.ru/subject/lesson/3711/main/47126/
https://resh.edu.ru/subject/lesson/3711/main/47126/
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/6286/start/47238/

CHUCTEMBI OTCUETA

18

19

Cuna. PaBHOn€MCTBYIOIIIAs

cuna. Bropoi 3akoH
Herorona. Macca

BsaumogeiicTBue Tel.
Tpetuii 3akon HeroTroHa

https://resh.edu.ru/subject/lesson/4717/start/2707
38/

20

[IpuHnun cyneprno3unun
cwi. Pemenue 3anaq Ha
IIPUMEHEHHE 3aKOHOB
Hprorona

21

3aKOH BCEMUPHOTO
TATOTCHUS.
OKBHUBAJICHTHOCTh
IPaBUTAIIMOHHON U
MHEPTHOH Macchl

https://resh.edu.ru/subject/lesson/4718/start/4732
5/

22

Cuna TspKecTd
yCKOpeHue cBOOOIHOTO
najIeHust

23

JIBrokeHre HeOECHBIX Te
U UX UCKYCCTBEHHBIX
CIyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Kernepa

24

25

Cuna ynpyroctu. 3aK0H
I'yka. Bec Tena

Cuna tpenus. [lpupona u
BUJIBI CUJT TPEHHUS.
JIBI>KEHHE B )KMIKOCTU U

https://resh.edu.ru/subject/lesson/4721/start/4747
2/

[resh.edu.ru/subject/lesson/6289/start/47531/



https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/4721/start/47472/

rasze ¢ y4éTOM CHJIbI
COIIPOTUBIICHUS CPEJIBI

26

[laBiienue.
I'mppocraTuyeckoe
nasinenue. Cuna
Apxumena

27

28

29

30

AGCOIIIOTHO TBEPJIOE TEIIO.
ITocTynarensHOE 1
BpaLaTEIbHOE IBUKECHHE
TBEPAOrO TeJla

MowmeHT cuibl
OTHOCUTEJIBHO OCH
BpaieHus. [1meqo cuibl

CrnoxxeHue cui,
MIPUJIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecTn
Tena. Y CloBUs
paBHOBECHSI TBEPIOTO
Tena. Buael paBHOBECHs

Pemenue 3agau

https://resh.edu.ru/subject/lesson/6288/start/4715

1/

https://resh.edu.ru/subject/lesson/4720/start/2707

67/

31

KonTponbHas padota no
teme "Jlunamuka. CtaTuka
TBEpAoro rTena"

32

NmMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepuaIbHbIX TOYEK.
LlenTp macc cuctemsl
MaTepualbHbIX TOUEK.
Teopema 0 IBUKEHUU



https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/

LEHTPa Macc

33

Nmnynbe cuiibl u
U3MEHEHNE UMITYJIbCca
Tena. 3aKOH COXpaHEHUS
nMIrynbca. PeaktuBHoe
JBUKEHUE

https://resh.edu.ru/subject/lesson/5895/start/1383

39/

34

MoOMEHT uMITysbca
MAaTepHaIbHON TOUKH.
[IpencraBnenue o
COXpaHEHUU MOMEHTA

HUMITYJIbCa B ICHTPAJIbHBIX

IIOJIAX

35

36

37

38

39

Pemenue 3agau

Pabora cuibl Ha MasioM U
Ha KOHEYHOM
NIEPEMELLEHUH.
I'padpuueckoe
npecTaBieHne padboThl
cuiIbl. MOIHOCTB CHJIBI

Kunernueckas sHeprus.
Teopema 06 usmeHeHun
KMHETUYECKON SHEPIUHr
MaTepHaIbHON TOUKH

IloTenumanbHBIE U
HCIMOTCHIMAJIbHBIC CHUJIBI.

IloTenumnanbpHast OHEPTIH.

Bropas kocMuueckas
CKOPOCTh

TpeTB}I KOCMHYCCKasa

https://resh.edu.ru/subject/lesson/6290/start/1974



https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/6290/start/197453/

40

41

cKkopocTh. CBsI3b pabOTHI
HENOTECHLNAIbHBIX CHJI C
U3MEHEHUEM
MEXaHUYECKOHN dHEPTUn
CUCTEMBI TeJl. 3aKOH
COXPaHEHHUS
MEXaHUYECKON YHEPTUU

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuymiu nyis naeanbHOU
JKUIKOCTH

KonTponbHas pabota mo

TeMe "3aKOHBI COXPAaHEHUS
B MeXaHuke"

53/

https://resh.edu.ru/subject/lesson/5896/start/4777

1/

42

PazBuTue npencrasienni
O MPUPOJIE TEIJIOTBHI.
OCHOBHBIE TIOJIOKEHUS
MKT. duddyzus.
bpoyHoBckoe nBukeHne

https://resh.edu.ru/subject/lesson/4722/start/4780
o/

43

CrpoeHnue ra3000pa3HbIX,
KHUJIKHX U TBEPABIX TECJI.
Xapakrep IBUKECHUS U
B3aMMOJIEHCTBHSI YaCTHUI]
BEIIIECTBA

https://resh.edu.ru/subject/lesson/3731/start/4785
8/

44

Macca u pazmepsl
MOJIEKYJI (ATOMOB).
KonngecTBo BemiecTna.
ITocrosinHas ABorazpo

45

Temneparypa. TemtoBoe

https://resh.edu.ru/subject/lesson/5898/start/1546



https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/5896/start/47771/
https://resh.edu.ru/subject/lesson/5896/start/47771/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/5898/start/15462/

paBHoBecue. [llkana
Henscns

46

47

Pemenue 3agau

Wneanpubiii ras. 'azoBeie
3aKOHBI

48

YpaBHenue Menpaeneena-
Knaneiipona. Pemenne
3aa4y

https://resh.edu.ru/subject/lesson/6292/start/3255

54/

49

50

51

52

AGcomoTHas
TeMreparypa. 3aKkoH
JanpToHa

H3omnporiecchl B
HACAIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM
BeIIlECTBA

I'padpuueckoe
IpeJCTaBICHNE
M30MPOLIECCOB: N30TEpMa,
n30x0pa, u3obapa

OcHOBHOE ypaBHEHUE
MKT

53

54

Pemenue 3agau

CBs13b a0COTIOTHOM
TeMIIepaTypbl
TEPMOJIUHAMUYECKOMN
CUCTEMBI CO CPEHEN
KUHETHUYECKON dHEpPruen
MOCTYNAaTEIbHOTO



https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/

TEILUIOBOT'O IBUKECHUS €€
YACTHUII

55

56

57

O0600111eHE U
cUCTeEMAaTHU3alusd 3HaAaHUN
o teme "OcuoBer MKT"

KontposbHas pabota mo
TeMe "OcuoBsl MKT"

TepmoauHamMuueckas
cucreMa. 3a/laHue
BHEIIHUX ycsioBui 1uis T/1
cucteMbl. BHeniHue u
BHYTPEHHUE NTapaMETPHI.
[TapameTpsr T/ cuctempl
KaK CpeJIHHE 3HAUYCHUS
BEJIMYMH, OMUCHIBAIOIINX
€€ Ha MUKPOCKOITMYECKOM
YpOBHE

58

Hynesoe Hauano
TEPMOIVMHAMUKHU.
Camornpoun3BoJibHas
penakcauus T/l cucteMsl k
TEIIOBOMY PaBHOBECHIO

59

Moienb uieaIbHOTO Ta3a
B TEPMOIMHAMUKE.

VY cnoBus TpUMEHUMOCTH
3TOU MOJEIIH

60

YpaBHenue Menpeneena-
Kitaneiipona u BeIpakeHue
JUUISl BHYTPEHHEN SHEPIUU




61

62

63

64

Beipaxenue s
BHYTPEHHEHN SHEPIUU
OJIHOATOMHOT'O
WJI€aIbHOrO rasa.
KBasucrarnueckue u
HECTaTHUYECKUE IIPOLIECCHI

DnemeHTapHas paboTa B
TepMOJUHAMUKE.
Brruncnenue paboTsl 1o
rpaduky nporecca Ha pV-
ararpamMmme
Tennonepenaua kak
croco0 U3MEHEHUS
BHyTpeHHel 3Hepruu TJ]
CUCTEMBI 0e3 COBepIICHUS
paboThl

Konsexmus,
TETJIONPOBOJHOCTb,
W3IIy4eHUE

https://resh.edu.ru/subject/lesson/5897/start/1509

04/

65

66

KonmuecTBO TEMIOTHI.
TennoéMKOCTh Tela.

VY nenbHas U MoJIIpHas
TEIUIOEMKOCTH BEIIECTBA.
VnenpHas TenaoTra
CropaHusi TOIUIMBA

Pacuét xommuectBa

TCIJIOTHI IIPpH
TCIIonepecaavuc

67

ITonsarue 00 aguabaTHOM

https://resh.edu.ru/subject/lesson/4723/start/1557



https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/4723/start/15578/

npouecce. [lepBpIil 3aK0H
TEPMOJIUHAMUKU

68

KonnuecTBo TEIIIOTH U
paboTta Kak Mephbl
M3MEHEHUs BHYTPEHHEN
sHepruu T/I cuctemsl

69

Bropoii 3akoH
TEPMOTUHAMUKH JIJIsI
PaBHOBECHBIX H
HEPaBHOBECHBIX
IIPOLIECCOB.
HeobOpartumocts
MIPUPOIHBIX MTPOLECCOB

70

71

72

[TpunHIMIIBI AEHCTBUS
TernoBbiX MamnH. KIT/]

MakcumanbHOE 3HaUCHUE
KITA. Huxn Kapro

Pemenue 3agau

https://resh.edu.ru/subject/lesson/3763/start/1602

22/

73

OKOJIOTUYECKHE aCIEKThI
HUCITIOJIB30BAHUS TCIIJIOBBIX
neurareneil. TemioBoe
3arpsi3HEHUE OKpPYKaroLen
cpelbl

74

75

Pemrenue 3agau

O06o06mieHue u
CHCTEMAaTHU3allNs 3HAHHUI
1o reMe "TepMoauHaMUKa.
TennoBwie MauHL"



https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/

76

KonrponsHas pabora no
teme "TepmonnHamMuka.
TermoBrie MAaITUHEL"

77

[TapoobpazoBanue u
KoHAeHcauus. Mcnapenue
Y KUIICHUE. Y JAeNbHas
TEeIUI0Ta NapooOpa3oBaHUs

https://resh.edu.ru/subject/lesson/4740/start/1552

0/

78

79

80

Hacuimennsie u
HEHACHIIICHHBIC MapPHI.
KauecTBennas
3aBUCHUMOCTD IJIOTHOCTH U
JIaBJICHUS HACKHIIIIEHHOT'O
rapa oT TeMIIepaTyphbl, UX
HE3aBUCHUMOCTh OT 00BhEMaA
HACBILLIEHHOT 0 Tapa.
3aBUCHMOCTD
TeMIIepaTypbl KUTICHUS OT
aBJIEHUS B )KUIKOCTHU

Bnaxxnocts Bo3ayxa.
AbGcomtoTHas U
OTHOCHUTEJIbHAS BIAXKHOCTh

Pemenue 3agau

81

TBépaoe Teno.
Kpucranmnmueckue n
amopHbIe Tena.
AHM30TpONIUS CBOWCTB
KPUCTAJLIIOB

82

IlnaBnenue u
KpUCTAJUTH3AITUA.



https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/4740/start/15520/

VY nenpHag Termiora
mnasieHus. Cyonmumarus

83

Hedopmariu TBEpAOTO
Tena. Pactskenue u
cxarue. Casur. Monyib
IOwura. Ilpenen ynpyrux
nedopmaruit

84

TennoBoe pacmmpenne
KUJIKOCTEN U TBEPBIX
Tel. AHrapMOHU3M
TEIUIOBBIX KOJIEOAHMI
YacTHI] BelllecTBa

85

86

[IpeobpazoBanue YHEPTUN
B (ha30BBIX MEpexoIax
YpaBHEHHUE TEIIOBOTO
OamaHca

87

Pemenue 3agau

88

IToBepxHOCTHOE
HaTsbkeHne. Kanwuisipaele
siBJieHu. J{aBiaeHue moj
HCKPHBIICHHOU
ITOBEPXHOCTBIO )KUJIKOCTH.
®opmyina Jlamnaca

89

O06o0menue n
cUCTEMaTH3aInsI 3HaHUH
1o TeMe "ArperaTHbie
COCTOSIHUSI BEIIECTBA.
da30BbIe NEPEXOBI"




90

KonrponsHas pabora no
Teme "ArperatHbie
COCTOSIHUSI BEIIECTBA.
®da3oBble Iepexo bl

91

92

93

DnekTpu3anus Ten u eé
MIPOSIBJICHUSI.
DJIEKTPUUYECKUH 3apsil.
JIBa BU/1a DJIEKTPUUYECKUX
3apsinoB. [IpoBogHuKwy,
TUDIIEKTPUKU U
MOJTYTTPOBOTHUKH

DneMeHTapHbII
ANEKTPUYECKUN 3apsil.
3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa

B3anmoneiicTre 3apsioB.
Toueunsle 3apsaapl. 3aKOH
Kynona

https://resh.edu.ru/subject/lesson/6293/start/1602

82/

94

95

96

Pemenue 3agau

Onexrpuueckoe none. Ero
JICHCTBUE HA
ANEKTPUYECKUE 3aPsi/Ibl

HanpsoxkéaaocTts
JJEKTPUYECKOTO ITOJIS.
[Tpo6usrif 3apsa. Jlunuu
HaIpPsHKEHHOCTH
IIEKTPUYECKOTO MOJIA.
OnHopoaHoe
JNEKTPUYECKOE TTOJIE

https://resh.edu.ru/subject/lesson/5899/start/4872

3/



https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/

97

98

99

100

IToTeHmaabHOCTH
BJIEKTPOCTATUYECKOTO
moust. PasHocTh
MMOTSHIINAIOB B
HanpspKeHUe

ITorenumanpHas sHEpPIrust
3apsja B
AJIEKTPOCTATUYECKOM
noie. ITorenmman
3JIEKTPOCTATUYECKOTO
OJISt

CBs3b HaIPSKEHHOCTH
HOJISL U Pa3HOCTH
MOTEHIUAJIOB IS
JIEKTPOCTATUYECKOT O
oJIs

[TpuHuMn cynepno3suuuu
ANEKTPUYECKUX MTOJIEH

101

102

103

104

Pemenue 3agau

ITone Toyeunoro 3apsaa.
ITone paBHOMEPHO
3apsKeHHOU cepbl

ITone paBHOMEPHO
3apsHKEHHOT0 10 00BEMY
mapa. Ilone paBHOMEpHO
3apspKEHHON OeCKOHEUHOU
IJIOCKOCTH

[IpoBoaHUKY B
AIEKTPOCTATUUECKOM




noJjie. YcioBHe
paBHOBECHS 3apsI0B

JIMDIIEeKTpUKY U
105  mosynmpoBOAHUKHU B 1
AIIEKTPOCTATUYECKOM TOJIe

Konpaencarop.
DIIEKTPOEMKOCTh

https://resh.edu.ru/subject/lesson/3753/start/4877
106 = xoHgeHcaropa. 1

7/

DNEeKTPOEMKOCTh
TUIOCKOTO KOHJ/IEHCATOpa

[TapannensHOE
107 COEMHEHNE 1
KOHJIEHCAaTOPOB

IlocnegoBarensHOE

108 COEMHEHNE 1
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOTO
KOHJIEHCAaTOpa

110 Pemenue 3amau 1
JIBr>KeHUE 3apsyKEHHOU
111 YaCTHUIbI B OJJHOPOJHOM 1
JIEKTPUUYECKOM TI0JIe

112 Pemrenne 3amau 1

O06o06mieHue u

cUCTEMaTH3aInsI 3HaHUH
113 " 1
1o TeMe "DIIEKTPUIECKOe

mosne"

114  KoutposbHas paboTa 1o 1 1



https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3753/start/48777/

TeMme "DIeKTpUIecKoe
noje"

115

Cwta Toka. ITocTossHHBII
TOK. Y CIIOBHA
CYIIECTBOBAHHUS
IIOCTOAHHOI'O
AIEKTPUICCKOTO TOKA

116

117

118

119

HcTtouHuku Toka.
Hanpsokenne u 31C

3akoH OMa 1l yyacTka
Lenu. DIEKTPUIECKOe
COMPOTHUBJICHUE

3aBHCHUMOCTh
COTIPOTHUBIICHUS
OJIHOPOJTHOT'O TTPOBOJTHUKA
OT €T0 JUTMHBI U TUIONIA N
MONEPEYHOr0 CEYEHUS

VY nenbHo€e CONPOTUBIICHHE
BenlecTBa. Pemenue 3anau

[resh.edu.ru/subject/lesson/5901/start/48864/

120

IlocnenmoBarensHOE,
napajiebHOE,
CMEIIIaHHOE COCTMHEHUE
MIPOBOJIHUKOB

121

122

Pacuér pa3BeTBIEHHBIX
AJIEKTPUYECKUX LIETEN.
[IpaBuna Kupxroga

Pemenue 3agau

123

PaGora snexkrpuyeckoro




ToKa. 3akoH J[>oymns —

Jlenna
124 Pemenue 3agau
MountHocTth
125 AJIEKTPUICCKOTO TOKA.
TermoBast MOIITHOCTb,
BBIZICIISIEMast Ha PE3UCTOPe
126 Pewenue 3amau
SAC u pityTperice https://resh.edu.ru/subject/lesson/4741/start/1509
127 COIIPOTHBIICHUE 60/
HMCTOYHHKA TOKA
3axon OMa 11 NOJIHOU .
. https://resh.edu.ru/subject/lesson/5900/start/4936
128 (3aMKHYTOH) Yy
AIEKTPUUECKOM 1eTH
129 Pewenue 3amay
130 MomHOCTh UCTOYHHKA
TOKa
131  Koporkoe 3aMbIKaHHe
132 Konpgencarop B uenu
MMOCTOSTHHOTO TOKa
133 Pemenue 3amau
Pemenue 3amau mo reme
134 "TlocTOAHHBIN
AIEKTPUUYECKUN TOK"
Pemrenue 3agad mo reMme
135 "I[TocTossHHBII
AIEKTPUUYECKUN TOK"
136 Pemrenne 3amad mmo reme



https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/5900/start/49362/

"[TocTostHHBII
AJIEKTPUYECKUM TOK"

137

O06o0061ieHue U
CHCTEMAaTH3aINsI 3HaHUHM
o teme "IlocTosgsHHBIH
AIEKTPUUYECKUN TOK"

138

139

140

141

KonTponbhas pabota no
teme "[locTossHHBIN
AIEKTPUUYECKUN TOK"

DnekTpuyeckas
MIPOBOAMMOCTE PA3INYHBIX
BEIIECTB. DJICKTPUUECKUI
TOK B METaJlJIax.
CBepXIpoOBOIMMOCTH

DIEeKTPUUYECKHI TOK B
pacTBOpax M pacriiaBax
3IEKTPOJIUTOB. 3aKOHBI
@apages 1S AIEKTPOIU3a

DNEeKTPUUYECKHI TOK B
razax. Ilomazma

https://resh.edu.ru/subject/lesson/3775/start/1078
57/

https://resh.edu.ru/subject/lesson/6295/start/1563
6/

142

DNEeKTPUUIECKHI TOK B
BakyyMe. BakyymHble
npubopsI

https://resh.edu.ru/subject/lesson/3787/start/1974
82/

143

144

DNEeKTPUUIECKHI TOK B
MOJTYTTPOBOTHUKAX
[TonmynpoBOIHUKOBBIE
npubopsI

https://resh.edu.ru/subject/lesson/6294/start/4944
5/

145

Pu3NYECKU IPAKTUKYM



https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6294/start/49445/

1o reMe "M3mepenne cuibl
TOKa U HaNpsKEHUs B
LIEIH [TOCTOSIHHOTO TOKa
IIPY IOMOIILY AHATOTOBBIX
1 U (pOBBIX
M3MEPUTEITBHBIX
npubOpoB" UK
"3HaKOMCTBO C LU(POBOIA
naboparopueii Mo Gpusuke.
[Ipumeps! n3mepenus
(bU3NYECKUX BETUYUH MPU
MIOMOIIM KOMITBIOTEPHBIX
TATYNKOB"

146

147

Pu3NYECKU IPAKTUKYM
o teme "U3yuenue
HEPABHOMEPHOI'O
IBUKECHHUSI C LIENBIO
OIIpeIeNIEHUs] MTHOBEHHOU
ckopoctH"

Pu3nUecKuil IPaKTUKYM
o teme "U3mepenue
YCKOPEHHUS TIPH
MIPSAMOJIMHEHOM
PaBHOYCKOPEHHOM
JBAKEHUH 10 HAKJIOHHOW
IIJIOCKOCTH" WU
"HUccnenoBanne
3aBUCUMOCTH IIyTH OT
BPEMEHHU IIPU




PaBHOYCKOPEHHOM
NBIKEeHUN"

148

PuU3NYECKU IPAKTUKYM
o Teme "U3mepenue
YCKOpEHHUsI CBOOOTHOTO
najgenus” win "U3yuenue
JBUKEHUS TeTIa,
OpOIIEHHOTO
rOpPU30HTAJIBHO"

149

PuU3NYECKU IPAKTUKYM
o teMe "N3yuenue
JBUKEHUSI TeJa 10
OKPYKHOCTH C
MOCTOSIHHOM 110 MOJYJTIO
CKOpPOCTBIO" WJIH
"HccnenoBanue
3aBUCHMOCTH Mepuo/ia
oOpareHusi KOHUYECKOro
MasiTHUKA OT €ro
napameTpoB”

150

PuU3NYECKUN IPAKTUKYM
o teme "M3mepenue
PaBHOJICHCTBYIONIEH CHUIIBI
MIpU ABUKEHUU OpyCKa 1o
HAKJIOHHOM TIOCKOCTH"
nnu "IIpoBepka runoTessl
0 HE3aBHCHMOCTH BPEMEHU
JBMOKEHUS OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH Ha




3a/IaHHOE PaCCTOSIHUE OT
€ro Maccor"

151

152

153

PuU3NYECKU IPAKTUKYM
o Teme "HccnenoBanue
3aBUCUMOCTH CHJI
YIOPYTOCTH, BO3HUKAIOLIUX
B [IPYXKUHE U PE3NHOBOM
oOpasiie, OT uX
nedhopmaruu' uin
"N3yueHue IBUKEHUS
CUCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON
gepes NErkuii 010K"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenne

ko3¢ duLreHTa TPEHUS 110
BEJIMYUHE YTIIOBOTO
koa¢pdunreHTa
3apucumoct Frp(N)" min
"HccnenqoBaHue OBKEHUS
Opycka 1Mo HaKJIOHHOMN
MIJIOCKOCTH C TIEPEMEHHBIM
koa¢dumeHToM TpeHus"
nnu "V3ydenue IBUKEHUS
rpy3a Ha BaJly C TPEHHUEM"

Pu3nYeCKUil IPAKTUKYM
o reMe "HccnenoBanue
yCIIOBUI paBHOBECUS
TBEPAOIO TeNa, UMEIOILETO




154

OCh BpallleHus" uiu
"KoncrpyupoBanue
KPOHILTEHHOB U pacuéT
CHJI yIIPYrocTu'" wimn
"U3y4yeHue ycTONYnuBOCTH
TBEPIOTO TEJIA, UMEIOIIETO
IJI0ILAIb OTIOPHI"

Du3nYeCKUil MPaKTUKYM
o teme "N3mepenue
UMITyJIbCa Tella o
TOPMO3HOMY NIyTH" WK
"N3mepeHue cuiibl TArHY,
CKOPOCTH MOJEIN
AIEKTPOMOOHIIS 1
MOIIIHOCTH CUJIBI TIrH"
iy "CpaBHeHUe
M3MEHEHUS UMITyJIbCca TeJa
C UMITYJIbCOM CHJIBI" WM
"UccnenoBanue
COXpaHEHUS UMITYJIhCa
MIpU yIIPyToM
B3aUMOJCHCTBUU" WIIH
"Usmepenue
KUHETHYECKON 3HEpruu
TeJa 0 TOPMO3HOMY

"

yTH

155

Pu3nYeCcKuil IPAKTUKYM
o Teme "N3yuenue
HU30TEPMUYECKOTO




156

157

nporuecca (PEKOMEH/I0BaHO
UCIOoJIb30BaHue UG POBOI
nabopaTopun)" Win
"M3y4yeHne u30XopHOro
npouecca" unu "M3yuenue
n3ob6apHoro npouecca”
niu "IIpoBepka ypaBHEHUS
COCTOSIHUS"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenue
YACIBbHOU TerIoéMKOCTH"
w "UccnemoBanne
MpoIiecca OCThIBAaHUS
BelecTBa" Win
"UccneqoBanue
aguabaTHOro mporecca'
nnmu "N3yuenue
B3aMMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aNMOJCUCTBHS U
TeMIIepaTypbl KUTICHUS
JKUIKoCcTEH"

Pu3nUecKuil IPaKTUKYM
o teme "N3yuenue
3aKOHOMEPHOCTEN
HcnapeHus KujaKocten"
nnu "U3mepenue
YAETbHOM TEITOThI
IUIABJICHUSA JIbOA" WIIH




158

"N3y4yeHue cBOMCTB
HACBIIICHHBIX IapOB" WU
"U3mepenue abCcoMOTHON
BJIQ)KHOCTH BO3/yXa U
OLIEHKa MAacChl 1apoB B
nomenieHuun". 3mepenue
KodunrenHTa
MMOBEPXHOCTHOT'O
HaTSDKEHUS

Ou3nyeckuil MpakTUKyM
o TeMe "HaGmronenue
MIPEBPAIICHUS YHEPTUU
3apsHKEHHOTO
KOHJIEHCATOpPa B SHEPTHIO
M3IIy4eHHs cBeroanoa”
nmu "U3yuenue
MPOTEKaHUs TOKA B LIETIH,
cojeprKallen
KOHJIeHcaTop" uimn
"Pacnipenenenue pazHocTu
MOTEHIUAJIOB
(HampsiKeHUs ) IPU
MOCJIeI0BATEILHOM
COEIMHEHUH
KOHJIEHCaTOpOB"

159

Pu3nYeCcKUil NPAKTUKYM
o teme "HccnenoBanue
CMEILIaHHOTO COEAMHEHUS
pe3nucTopoB" MU




"N3mepeHue yaenpHOoro
COTIPOTHUBIICHUS
MPOBOJHUKOB'" WIIN
"UccnenoBanue
3aBHCHMOCTH CHJIBI TOKA
OT HANPSKEHUS JUIS
JIaMIIbI HaKaJIuBaHuA"

Du3nYeCKUil MPaKTUKYM
o teme "HaOironenue
3JIEKTpOn3a" WIn
"U3mepenue 3apsiaa
OJIHOBAJIEHTHOIrO MoHa"
160 unmu "UccnenoBanue
3aBUCUMOCTH
COIMPOTUBIICHUS
TEPMOPE3UCTOpA OT
TEMIIEPATYphI" WIH
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU auoaa”

PesepBHbIii YPOK.
O06o06menue u
CHCTEMAaTHU3allNs 3HAHHUI
o Teme "Kunemarnka"

161

PesepBHBIit ypoOK.
O6o06menue u
CUCTEMaTHU3alus 3HAHUU
no teme "/lunamuka"

162

PesepBHBIil ypoOK.

1
63 O06001IeHne 1




cucTeMaTu3alus 3HaHu!
no teme "CraTtuka
TBEpAoro Tena"

164

PesepBHbIii ypOK.
O060061eHue u
cucTeMaTu3auus 3HaHUN
1o Teme "3aKoHbI
COXpaHEHUs B ME€XaHUKe"

165

PesepBHBIii ypOK.
O06o0061IeHuE U
CHCTEeMaTH3alus 3HaHUI
1o Teme "OCHOBEI
MOJIEKYJISIPHO-KUHETHYECK
oit Teopun"

166

PesepBHbIii ypOK.
O60061eHue 1
CHUCTEMAaTH3alysl 3HAaHUU
1o TeMe "TepMoauHaMUKa.
TemoBele MamyHb"

167

168

PesepBHbIii ypOK.
O06o0menue n
CHUCTEMAaTH3alMsl 3HaHUU
1o TeMe "ArperaTHsle
COCTOSIHUS BEILIECTBA.
da30BbIe NEPEXOBI"

PesepBHBIit ypoOK.
O6o06menue u
CUCTEeMaTHU3alus 3HAaHUM
1o Teme "DIIEeKTPUUECKOoe




mone"

169

Pe3epBHbIil ypok.
O06o0061ieHue U
CHCTeMaTHu3alus 3HaHUI
o teme "IlocToSHHBIN
AIEKTPUUYECKUN TOK"

170

Pe3epBHbIil ypok.
O060061eHue u
cUcTeMaTu3alus 3HaHUI
o Teme "Toku B
pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

170

16




11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer KoHTpoJbHbI
0 e padoThl

IIpakTHYecku
e padoThl

JlaTa
H3y4YeHH
|

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

BsaumoneiicTeue
MMOCTOSSHHBIX MarHUTOB
Y IIPOBOJHUKOB C
TOKOM. Marauraoe
nose. ' unoresa
Awmmnepa

Bekrop MarHuTHOM
nHAyKIuu. [IpuHomn
CyNEepHO3UIUU
MarHUTHBIX IOJICH.
JIMHUM MarHUTHOM
WHIYKIUU

https://resh.edu.ru/subject/lesson/3806/start/46748
/

MarunuTHoe nosne
IIPOBOJHMKA C TOKOM.
OmneiT OpcTena

Cuita Ammiepa, e€
HaIlpaBJICHUC U MOAYJIb

Pemenue 3amau

IIpumeneHne 3akoHa
Awmrepa.
ONEeKTPOU3MEPUTENBHBI
€ IpuoOOopHI

Cwua Jlopenna, e€



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/

HarpaBJeHUE U
MOJYJib. JIBHKEeHUE
3apsHKEHHON YacTHIIBI B
OJIHOPOJTHOM
MAarHuTHOM IT0JI€

Pemenue 3amau

10

Pa6ota cuibl Jlopenna

Pemenue 3amau

11

MarunutHoe nose B
BEILECTBE.
DeppoOMarHeTHKH,
napa- ¥ IMaMarHeTuku

https://resh.edu.ru/subject/lesson/5902/start/8703/

12

13

14

OCHOBHBIEC CBOMCTBaA
(beppoMarHeTHKOB.
[Ipumenenune
dbeppoMarHeTuKoB

Perenue 3agau mo
TeMe "MarautHoe
mosie"

Pemenune 3ama4d no

TeMe "MarautHoe
mone"

15

SIBnenne
JJIEKTPOMArHUTHOMN
uHaykuuu. Iotox
BEKTOpa MarHUTHOM
WUHIYKINH

https://resh.edu.ru/subject/lesson/4908/start/96375
/

16

OJ1C uHAYKIIT



https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/

17

3akoH
3JIEKTPOMAarHUTHOM
uHayknuu Dapajes

18

Buxpesoe
ANEKTPUYECKOE I10JIE.
Toxku dyko

19

20

OJIC uHayKIMuU B
JBIKYIIUXCS
MIPOBOJIHUKAX

Pemenue 3amau

21

22

23

24

[IpaBuio Jlenna

NHIyKTUBHOCTS.
Karymka

HHAYKTUBHOCTHU B LCTIN

IIOCTOAHHOI'O TOKa

SIBnenue
camonHaykuuu. 9J1C
CaMOMHIYKIINH

DHeprusi MarHuTHOTO

IMOJIAI KaTyHIKHU C TOKOM.

SHCKTpOMaFHI/ITHOC
I1O0JIC

https://resh.edu.ru/subject/lesson/5905/start/46858
/

25

Pemenue 3agau

26

27

O06o06mIcHNE U
CHCTEMATH3AIHS
3HAHUH 110 TEME
"OnexkTpoauHamuka"

KonTtponbHas padora



https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5905/start/46858/

10 TCMC
n n
:‘)J'IGKTI)OI[I/IHaMI/IKa

28

Konebarenbuas
cucrema. CBOOOIHBIC
KoJIeOaHHsI.
I'apmonunueckue
KoJIeOaHUs

https://resh.edu.ru/subject/lesson/4907/start/78497
/

29

Kunemarnueckoe u
IMHAMHYECKOE
OIIMCAHNE
KOoJIEOATEIbHBIX
IBIDKECHUN

30

31

DHepreTuyeckoe
onucanue. BeiBox
JTHHAMHYSCKOTO
OITHICaHMS
rapMOHHMYECKHUX
KoJIEOAHHH U3 UX
SHEPreTHYECKOro 1
KHHEMAaTHYSCKOTO
OITMICAaHMS

Ammuintyna u ¢asza
Kosie0aHui

32

Ilepnon m yacrora
kosebanuii. [lepuon
MaJbIX CBOOOIHBIX
Kosie0aHuit
MaTeMaTHYECKOTO
MasTHUKa. [lepuon



https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/

CcBOOOHBIX KOJIEOaHUI
NPYKHHHOTO MasiTHUKA

33

3aryxaroiiue
KOJICOaHMSI.
BriHyX1cHHBIE
KojeOaHus. Pe3oHaHc

34
35

ABTOKOJIEOaHNSA

Pemenue 3amau

36

Ypoxk-koHpepeHuus
"MexaHuueckue
KOJIeOaHus B
MY3BIKaTBHBIX
MHCTpyMeHTax"

37

O0o061IeHNE U
CHCTEMAaTHU3aLUs
3HAHUH 110 TEME
"MexaHn4ecKue
Konebanus"

38

DNIeKTpOMarHUTHBIC
KoJieOaHwms.
Konebarenpubrit
KOHTYD

https://resh.edu.ru/subject/lesson/5903/start/46945
/

39

®opmyna Tomcona.
CBs13b aMIUIUTY b
3apsiia KOHJIEHcaTopa C
aMIUIUTYI0} CUJIBI TOKA
B K0JIEOATEIbHOM
KOHTYpe



https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/

40

3aKOH COXpaHEHHUs
SHEPTUU B UICaTHHOM
KoJIe0aTeIbHOM
KOHTYpE

41

42

3aryxaroiiue
AJIEKTPOMArHUTHBIC
KoJIeOaHHSI.
BoinyxeHHbIC
3JICKTPOMAarHUTHBIC
KoJieOaHus

IIepeMeHHBIH TOK.
Pesucrop
KOHJIEHCATOp B LIETIH
MEPEMEHHOT0 TOKA

https://resh.edu.ru/subject/lesson/4909/start/47006
/

43

Karymxka
WHIYKTUBHOCTH B LIENIN
MIEPEMEHHOT0 TOKa

https://resh.edu.ru/subject/lesson/5904/start/72014
/

44

45

3akon Oma i1
ANEKTPUYECKOMN LTI
MEePEMEHHOTO TOKa

MoiHocTh
MePEMEHHOTO TOKa.
AMIUIUTYIHOE U
JIEUCTBYIOIIIEE
3HaYEHHUE CUJIBI TOKA U
HaIPsHKEHUS

46

47

Pe3onanc B
AIEKTPUYECKON LIETTH

Pemenue 3amau



https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/

48

49

Hneanbubrit
Tpanchopmarop.
[IpousBoacTso,
nepenava u
noTpebaeHue
NEKTPUIECKOU
SHEPrUU

DKOJOTUYECKUE PUCKHU
NPy MPOU3BOACTBE
3JIEKTPOIHEPTHUH.
Kynberypa
HCIIOJI30BaHUS
AIEKTPO3HEPTUU B
IMOBCEIHEBHOM KH3HU

50
51

Pemenue 3amau

Pemenue 3agau

52

O06o06mIeH e U
CHCTEMaTH3AIHS
3HAHUH 110 TEME
"DeKTpOMarHuTHhIE
KoyicOaHus"

53

54

55

MexaHn4eCcKHUe BOJTHEI.
XapakTepucTuKu
MeXaHWYECKUX BOJIH
CBoiicTBa
MEXaHUYECKUX BOJH
3ByK. XapakTepUCTHUKH
3BYyKa

https://resh.edu.ru/subject/lesson/3795/start/27079

6/



https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/3795/start/270796/

56

Wndpassyk u
yabTpas3Byk. lllymoBoe
3arpsisHEHUE
OKpYXXarollel cpeibl

S7

58

59

60

61

62

63

Pemenue 3amau

DNeKTpOMarHUTHbHIE
BOJIHBI. M3n1y4yenue
AIEKTPOMArHUTHBIX
BOJIH

OHeprus
3JICKTPOMAarHUTHBIX
BostH. CBolicTBa
AJIIEKTPOMArHUTHBIX
BOJIH

IIxana
3JIEKTPOMAarHUTHBIX
BOJH. [Ipumenenune
AIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE U OBITY

[TpuHIMIIBI pagOCBSI3U
Y TEJICBUICHUS.
Pagnomoxkanus.
DNeKTpOMarHuTHOE
3arpsi3HEHHE
OKpYKaroIle cpebl
KonTponsHas pabora
o Teme "Konebanus u
BOJIHBI"

Cser. 3akoH

https://resh.edu.ru/subject/lesson/4913/start/47383
/

https://resh.edu.ru/subject/lesson/4915/start/47443
/

https://resh.edu.ru/subject/lesson/4914/start/47590



https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4914/start/47590/

IIPSIMOJIMHEMHOTO
pacnpocTpaHeHUs
cBeTa

I~

64

Pewenne 3anau Ha
IIPUMEHEHHUE 3aKOHa
IIPSIMOJIMHEMHOTO
pacnpocTpaHeHUs
cBeTa

65

OTtpaxeHue cBeTa.
ILnockoe 3epkaino.
Cdepuaeckoe 3epkaio

66

67

68

ITpenomienue cBera.
AOGCOTIOTHBIN U
OTHOCHTEJIbHBIN
II0Ka3aTellb
npesnomiuenus. [lomnoe
BHYTpPEHHEE
OTpa)kKeHHUE.
IIpenenbHbIN yrou
MIOJIHOTO BHYTPEHHETO
OTpaKEHUs

Pemenue 3amau Ha
MPUMEHEHUE 3aKOHOB
OTpaXKeHUS U
MpPEJIOMJIEHUS CBETA
Xox J1ydeil B mpu3Me.
Hucnepcus cBera.
C10XKHBIN COCTaB
Oenoro cBera. L{Bet



https://resh.edu.ru/subject/lesson/4914/start/47590/

69

JInnsel. DokycHOE
paccTosiHue u
ONTHYECKas CUJIa
JIMH3BI

https://resh.edu.ru/subject/lesson/3843/start/27082
5/

70

IToctpoenue
M300paXEHUH B TUH3AX
U UX CUCTEMaXx.
VBenuueHue TuH3bI

71

Pemenne 3amaq Ha
MIOCTPOECHUE
M300paxeHui,
MOJIy4aeMbIX C
ITOMOILIBIO JTUH3

72

73

74

75

I'na3 xak onruueckas
cucrema

Pewenue 3anau.
IIpenensr
IIPUMEHUMOCTH
r€OMETPUYECKON
ONTHUKHU

CkopocTh cBeTa U
METOTBI €€ U3MEPCHHUS

Hucniepcus ceera

https://resh.edu.ru/subject/lesson/3829/start/19751
1/

https://resh.edu.ru/subject/lesson/3818/start/47999
/

76

77

Wurepdepennus cera

KorepeHTHbIE
VCTOYHUKU. Y CIIOBUS
HaOJIFOIEHUS

https://resh.edu.ru/subject/lesson/5906/start/19757
3/



https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/5906/start/197573/

MaKCUMYMOB U
MHUHHUMYMOB

78

79

Pemenue 3amau

[Ipumenenue
uHTephepeHITUN

80

81

82

Hudpakmaus ceera

Hudpakimonnas
pewmérka. YcinoBue
HaOJIOJICHUS TJIaBHBIX
MaKCHUMYMOB

Pemenue 3amau

https://resh.edu.ru/subject/lesson/3866/start/15145
6/

83

[Tonepeunocts
CBETOBBIX BOJIH.
[Monsipuzanus ceera

https://resh.edu.ru/subject/lesson/3853/start/48173
/

84

85

Pemenue 3agau

CBeTOBbIC SIBIICHUS B
pUpoJIe

86

0O00011eHne U
CHCTEMAaTHU3aLUS
3HAHUM 10 TeMe
"Onruka"

87

88

KonTponbhas pabota
o TeMe «OnTuka»
I'panunbr
MIPUMEHUMOCTHU
KJIaCCUUECKOI
MEXaHUKH. 3aKOHEI



https://resh.edu.ru/subject/lesson/3866/start/151456/
https://resh.edu.ru/subject/lesson/3866/start/151456/
https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/3853/start/48173/

SJICKTPOANHAMUKHU U
1810)7050005001
OTHOCHUTCIIBHOCTHU

89

IToctynatet
CIIELUAIILHON TEOpUHU
OTHOCHUTEIIBHOCTH

https://resh.edu.ru/subject/lesson/5907/start/48231
/

90

91

[TpocTpancTBeHHO-
BPEMEHHOM MHTEPBAl.
[IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3amenJIeHre BPEMEHHU U
COKpAIlleHUE JITTHHBI

DHeprus U UMIYJbC

peHHTHBHCTCKOﬁ
qaCTHUIbI

https://resh.edu.ru/subject/lesson/4916/start/29036
2/

92

CBs13b Macchl ¢
SHEPTUEH U UMITYJIBCOM
PETATUBUCTCKON
YaCTULIBI. DHEPrUs
MIOKOS

93

94

95

PaBHOBECHOE TEIIOBOE
W3JTy4YEHHE

3akoH cMenieHus Buna

I'ummoresza M. Ilnauka o
kBauTax. DoToHBI



https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://resh.edu.ru/subject/lesson/4916/start/290362/

96

OHeprus U UMIYJbC
dboToHa

97

98

99

100

Doroaddext. OnbIThI
A.T. Cronerosa.
3akoHsbl poTodddexra

YpaBHeHue
DOUHINTEHA I
dororddekra.
"Kpachas rpanuma”

dororddekra
JlaBleHue cBera.
Omsrtel I1. H. JIebeneBa
BomHoBbIC cBOICTBA
YaCTHIL

https://resh.edu.ru/subject/lesson/4917/start/19779
o/

https://resh.edu.ru/subject/lesson/3878/start/48318
/

101

Bounbl ne bporins.
JlmvHa BOJIHBI /i€
bpoins u pasmepst
o0nacTu JToKaIu3aIuu
JBIKYIICHCS 4aCTULIBI

102

103

104

Kopnyckynsipao-
BOJIHOBOM JTyaJIN3M
Hudpaxmus
3JIEKTPOHOB Ha
KpHCTaJuIax

Crneuuduxa usmepeHuit
B MUKPOMHpE.
CooTHoteHus
HEOIPEIETEHHOCTEN



https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/

[eitzenbepra

105

106

Pemenue rpadguaeckux
3a1a4y

Pemienune pacu€THbIX
3a1au

107

KontponsHas pabora
1o TemaMm: "OCHOBEI
CTO",
"KopnyckynsipHo-
BOJIHOBOM Jyann3m"

108

OnBbITE IO
HCCIICAOBAHUIO
CTPOCHHMSI aTOMa.
[TnaneTapHas MozeIb
atoma Pesepdopna

https://resh.edu.ru/subject/lesson/3910/start/48347
/

109

IToctynatel bopa

https://resh.edu.ru/subject/lesson/5908/start/19785
1/

110

111

112

Bunael ciektpos.
Crnextp ypoBHei
SHEPIrHH aToMa
BOJIOpOZa
CnoHraHHOE U
BBIHYKJICHHOE
W3IIy4CHHUE CBETA

Jlazep

https://resh.edu.ru/subject/lesson/6329/start/48202
/

113

Hyknonnas Mmoaens
anpa ['eitsendepra-
WBanenko. 3apsia u

https://resh.edu.ru/subject/lesson/3889/start/29039
1/



https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/6329/start/48202/
https://resh.edu.ru/subject/lesson/6329/start/48202/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/

MacCcoOBOE YHUCIIO si/Ipa.
H3otomnkl.
PanmoakTuBHOCTE

114

115

3aKoH paIMOAKTUBHOTO
pacnaga. CBoiicTBa
MOHU3HUPYIOLIETO
u3nydyeHus. Bausaue
pPaZoaKTUBHOCTH Ha
JKUBBIE OpPTraHU3MBI.
Jlozumetpust

DHeprusi CBA3u
HYKJIOHOB B si/Ipe.
SlnepHbIE CUITBL.
Hedext maccsl siapa.
SnepHble peakuuu.
SnepHble peakTophl.
[Tpobmembr
YIPaBIIIEMOTO
TEPMOSIEPHOTO
CHHTE3A.
DKOJIOTHYECKHUE
aCIEKThl Pa3BUTHS
AJIEPHOMN DHEPrEeTUKH

https://resh.edu.ru/subject/lesson/4918/start/48463
/

116

Meroas! peructpanuu
Y UCCIIEIOBAHUS
AJIEMEHTAPHBIX YaCTHII.
DyH1aMEHTAIIbHbBIE
B3aUMOJICUCTBUS.
bapronbl, ME30HBI U

https://resh.edu.ru/subject/lesson/5909/start/48492
/



https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/

117

118

JICOTOHEL.
IIpencrapienue o
CrangapTHON MOJEIH.
KBapk-riatoonnas
MOJIEJIb aJJPOHOB

®du3suKa 3a npeaeaaMmu
CrangapTHON MOJEIH.
Témuas marepus 1
TEMHAs SHEPTUsl.
EnunctBo duznyeckoit
KapTUHBI MUpa

Otanbl pa3BUTUS

ACTPOHOMMUMU. 3HaueHHUE
ACTPOHOMUH

119

120

121

[IpumennmocTh
3aKOHOB (DM3HKH NS
OOBSICHEHUS TIPUPOJIBI
KOCMHMYECKHX
00BEKTOB. MeTo/1bl
ACTPOHOMMYECKHX
HUCCIeN0BaHuN

CoBpeMeHHbIE
ONTUYECKHE
TEJIECKOIIHI,
pPauOTENECKOBI,
BHeaTMoc(hepHas
ACTPOHOMHS

Bun 38é31H0T0 HEDA.
Co3sBe3nus, spKue

https://resh.edu.ru/subject/lesson/4936/start/15172

6/



https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/4936/start/151726/

3BE3/bI, INIAHETHI, UX
BHIMMOC JIBKCHHE

122

ConHe4yHas cucTeMa.
Comnnue. ConHeuHas
aKTUBHOCTL. VICTOUHUK
sHepruu CoJiHIA U
3BE3

https://resh.edu.ru/subject/lesson/3918/start/48521
/

123

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKH.
Huarpamma
"CreKTpajbHbIN Kilacc —
CBETUMOCTE"

124

125

3Be3 16l TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

Buytpennee ctpoeHue
3B&311. COBpEMEHHbIE
MPEJICTaBICHHUS O
MIPOUCXOXKICHUN U
spoyronuu CoHIa U
3BE3. OTaMbl )KU3HU
3BE3]

https://resh.edu.ru/subject/lesson/5910/start/28070
1/

126

127

Mnuneunsii [Iyte —
Hama ['anaktuka. Tumsl
ranakTuk. Y€pHsle
JBIPBI B IAPAX TATAKTUK

Bcenennas.
Pacmmpenue
Bceenennoii. 3akoH
Xabb6na. Teopus

https://resh.edu.ru/subject/lesson/4935/start/29042
o/

https://resh.edu.ru/subject/lesson/4937/start/19794
1/



https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/

Boubiioro B3psiBa.
PenukToBOE n3iyueHue

128

129

130

131

Macmraduas
CTpYKTypa BceneHHOM.
Meraranaktuka

Hepeméunnie
po0OJIeMbl ACTPOHOMUH

duznyeckuit
MPAKTUKYM I10 TEME
"UccneqoBanue
MAardUTHOTO MOJIS
IMOCTOSIHHBIX
MarHuToB" HUiIn
"UccnemoBanue
CBOICTB
dbeppoMarueTuKkoB" uiIn
"UccnemoBanue
JIEHCTBHS IOCTOSTHHOTO
MarHuTa Ha paMKy C
TOKOM"

dusnueckui
IIPAKTUKYM IO TEME
"N3mepeHue cuiibl
Amrnepa" nnu
"N3yueHue
3aBHCHUMOCTH CHJIBI
AmMriepa OT cuJiibl TOKa"
i "OnpeneneHue
MarHUTHOH MHIYKIIUU




Ha OCHOBE MU3MEPEHUS
cuiel Ammepa"

132

133

duznueckuit
MPAKTUKYM I10 TeMe
"UccnemoBanue
SIBJICHUSA
3JICKTPOMArHUTHOU
WHIYKIUU'" WIn
"Onpenenenue
WHAYKIIUUA BUXPEBOTO
MarHUTHOTO moist"

dusznyecKuit
MPAKTUKYM I10 TeMe
"UccneqoBanue
SIBIICHUS
CaMOMHIYKIUHU" WIH
"Coopka Mozenu
AJIIEKTPOMArHUTHOTO
reHeparopa"

134

Dduznueckuit
MPaKTUKYM T10 TEME
"U3mepenue nepuoja
CcBOOOIHBIX KOJIEOaHUI
HUTSHOTO U
MPY>KUHHOTO
MasTHUKOB"

135

duzndeckui
MPAKTHKYM I10 TeMe
"IIpeoOpazoBanue




SHEPTUU B MPY>KUHHOM
MasiTHUKe"

136

duznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
MEPEMEHHOTO TOKa
yepes
IIOCJIEIOBATEILHO
COE€IMHEHHDIE
KOHJIEHCATOpP, KaTYIIKY
U pe3uctop” win
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B
LETH TTEPEMEHHOTO
ToKa"

137

duznyeckui
NPaKTUKYM I10 TEMe
"N3y4yeHne napaMmeTpoB
3BYKOBOM BOJIHBI"

138

139

dusnueckuin
MPAKTUKYM I10 TEME
"U3mepenue
MOKa3aTest
MIPEJIOMIIEHUS CcTeKIIa"
un "[lonyyenue
u300pakeHus B
CUCTEME U3 INIOCKOTO

3epKana v JUH3bI"

duznueckui




MPAKTUKYM I10 TeMe
"UccnenoBanue
3aBHCHUMOCTH
(hOKYCHOTO pacCTOSIHUS
OT BelIecTBa (Ha
pUMepe KUIKHX
auH3)" un
"U3mepenue
(OKYCHOTO pPacCTOSTHUS
pacceuBarouX JUH3"

140

Dduznmueckuit
MPaKTUKYM I10 TEME
"Habmoneuue
TuQpaknuy,
uHTEephEpPEHITUU 1
noJjsipu3aiuu ceera'

141

142

duznyeckui
MPAKTHKYM I10 TeMe
"Onpenenenne
UMITyJIbCa M SHEPTUU
PENATUBUCTCKHUX
yacTuil (1o
¢dororpadusm TpekoB
3apsHKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

Dduznueckuit
MPAKTUKYM I10 TEME
"U3mepenue
noctostHHOM IImanka Ha




143

144

OCHOBE HCCJICIOBAHUS
doTtordpdexra" nam
"UccnenoBanue
3aBHCHUMOCTH CHJIBI
TOKa 4epe3 CBETOUOT
OT HanpspkeHus"

duznyeckuit
MIPaKTUKYM I10 TEME
"UccneqoBanue
CIIEKTpa pa3peKeHHOTO
aTOMapHOI0 BOJOpOa
Y U3MEPEHUE
noctosiHHoM Pundepra”

duznyeckuit
MPAKTUKYM I10 TeMe
"UccnemoBanue
paauoakTUBHOTO (oHA
C HCIOJIL30BaHUEM
no3uMeTpa Win
"U3y4eHnue
MIOTJIOIICHUS OeTa-
YacTHI] ATFOMUHUEM"

145

Dduznueckuit
MIPAKTHKYM I10 TeMe
"Habnroneuus
3BE3HOTO HEOA
HEBOOPYKEHHBIM
Ia30M ¢
HCIOJIb30BaHUEM




KOMITbIOTEPHBIX
NPUIIOKEHUIN TS
onpeeIcHUs
MOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIC CO3BE3IHS
CeBepHoro nomnymapus
U sipKue 3BE3/1bI" WK
"HabGaronenus B
teseckon JIyHsl,
IUTAaHET, TYMaHHOCTEH U
3BE3HBIX CKOIJIEHUN"

146

O6o0mmeHue u
CHCTEMaTHU3allHs
3HaHUU. Posib pusuku u
aCTPOHOMUH B
9KOHOMMHYECKOM,
TEXHOJIOTHYECKOM,
COIMATLHOM U
TUYECKOH cepax
JIeITEIILHOCTH
YyeJoBeKa

147

O6o061enne u
CUCTeMaTH3aIus
3HaHuil. Pose 1 MecTo
(GU3UKHN U aCTPOHOMHHU
B COBPEMEHHOM
Hay4yHOW KapTUHE MHpa




148

149

O6006uenne u
CUCTEeMaTH3aIHs
3HaHu. Poiib
buznyeckoif Teopuu B
dbopMHUpOBaHUH
MPEJCTaBICHUN O
du3nveckoil kapTrHe
MU, MECTO
(bu3nIecKoil KapTHHBI
MUpa B 0011EM psy
COBpPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUMN O
npupojie
O06o0061IEHNE U
CUCTeMaTH3aIHs
3HAHUMU 110 TeME
"Kunematuka"

150

0O00011eHue u
CHCTEeMaTH3aIus
3HAHUM 10 TeMe
"Kunemaruka"

151

0O00011eHue u
CHCTEMAaTH3alHs
3HAHUM I10 TeMe
"Inaamuka"

152

0O0001eHne n
CUCTEMAaTH3AINAA
3HAaHUH 110 TEME




"Cratuka TBEpAOIo
tena'

153

O0o061IeHNE U
CHCTeMaTU3aIUs
3HAHUM I10 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

154

O6o006menne u
cHUCTEeMaTH3aIus
3HaHUI 110 TEME
"OCHOBBI
MOJIEKYJISIPHO-
KHMHETUYECKO# Teopun"

155

O0o061IeH e U
CHCTEMAaTHU3aLUs
3HAHUH 110 TeME
"TepmoIMHAMHUKA.
TenmoBrle MalTuHE"

156

0O00011eHue u
CUCTEMAaTH3aLHs
3HAHUU 10 TEME
"ArperaTtHble
COCTOSIHUS BEILIECTBA.
®da30Bble IEPEXOBI"

157

0O00011eHne n
CHCTEMAaTH3allHs
3HAHUM I10 TeMe
"Onexrpuueckoe noie"

158

0O000meHne n




CHCTEMAaTHU3alH
3HaHUM 110 TEME
"TTocTOSTHHBIN
AIEKTPUYECKUM TOK"

159

O06o06mieHue u
cUcTeMaTu3aIus
3HaHui 1o Teme "Toku
B pa3JIMYHbBIX cpenax”

160

O0o061IeHNE U
CHCTEMAaTHU3aLUs
3HAHUM 110 TEME
"MarautHoe nose"

161

PesepBHBIi ypOK.
O06o0mmenue u
cUCTeMaTH3aIHs
3HAHUU 10 TEME
"DneKTpoMaruuTHas
UHIyKIus"

162

PesepBHBIi ypOK.
0O00011eHne U
CHCTEMAaTH3allHs
3HAHUM 10 TeMe
"MexaHndeckue
Konedanus"

163

PesepBHBIi ypOK.
0O0001eHne n
CUCTEMATH3aLM
3HaHUU 110 TEME
"OneKTpOMarHuTHbIE




KkoJjicbanus"

164

Pe3epBHBIii ypOK.
O0o061IeHNE U
CHCTEMAaTHU3allH
3HAHUM I10 TEME
"MexaHHYeCcKHE U
3JIEKTPOMAarHUTHBIE
BOJIHBI"

165

PesepBHBIi ypOK.
O0o061IeH e U
CHCTEMAaTH3allHs
3HAHHUH 10 TEME
"Onruka"

166

PesepBHBII ypOK.
O0o061IeHuE U
CHCTEMAaTH3aIHsI
3HAHUM 10 TeMe
"OcuoBwer CTO"

167

PesepBHBIi ypOK.
0O00011eHne U
CUCTEMAaTH3aLHs
3HaHUH 110 TEME
"KopmyckynspHo-
BOJIHOBOM Jyanu3m'

1

168

PesepBHBIi ypOK.
0O0001eHne n
CHCTEMAaTH3aIus
3HAHUM I10 TeMe
"dusznka atoma"




PesepBHBI ypOK.
0O0001EeHue 1
CHCTEMaTH3alHs

169 3HAaHMH 10 TEME
"du3nka aTOMHOTO
s]ipa 1 3JIEMEHTAPHBIX
gactur”

Pe3epBHBIii ypOK.
O06o0061IEHNE U

170 CI/ICTel\faTI/ISaI_II/I}I
3HAHUH 110 TeMe
"DeMEeHTHI
actpodusuxu”

OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

170

16







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






