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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca (uzuku yriayOJEHHOTO YPOBHS IO3BOJIAET pPEaU30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, 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 YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMUPOBAHUE YMEHHM NMPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SIBIIIETCS JIOTHYECKH
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
(bopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE H
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C  MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. 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 TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

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

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



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

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

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4l C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeAcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (U3MKH YIrIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE I BBIMOJHEHHUS YKa3aHHBIX B MpOrpaMMe II0
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

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

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIEUMBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(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 (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

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

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

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

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

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAs  MEXaHWUKY,  MOJEKYJSpHYI0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

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

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3TUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3HYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

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

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU NPOECKTHO-HCCIENO0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3uka» Ha YpOBHE CpEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

DKCIEpUMEHT M TEOopUsl B IMpollecce Mo3HaHus npuponabl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

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

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

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

Pons u Mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHOM HAay4YHOW KapTHHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

3HaKOMCTBO ¢ HH(ppoBoH nabopaTopuel no ¢usuke. [Ipumepsl U3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEN.

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

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



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLMAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KHHEMATHUECKUX XapaKTEePUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

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

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

HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

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

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
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOWU MAaCCBHI.

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

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

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

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

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

PaBeHCTBO CHII, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

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



VccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE H
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, TIEPEKUHYTOW depe3
JErKuit OJIOK.

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

HccnenoBanue nBrXeHUs Opycka MO HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

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

MOoOIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOW TOYKH. Teopema 00 HU3MEHEHUH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM TI'paBUTAUMOHHOM Imoje. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOM SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

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

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOI, (QUTrypHOE KaTaHUE 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 CUJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHUS MPHU JABMKEHUM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHoBckoe nBIWKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennmoBoe paBHOBecue. TemmepaTypa U crocoObl e€ u3mepenus. Illkana
temneparyp Llenbcus.

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JIBHJKEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

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

TexHu4yeckrue YCTPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

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, npaKmuKkym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T/]) cucrema. 3agaHue BHEIMIHMX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBI KaK CPEIHWE 3HAYEHUs BEJINYWH, ONHCHIBAFOIIMX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Juisi BHyTpEHHEW SHEPrur OJHOATOMHOTO UJEATbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  crmoco0  M3MEHEHHS  BHYTPEHHEW  3HEpruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToriMBa. Pacuér KkoiuuecTBa TEIUIOTHI Npu  Teruionepenaye. llonstue 00
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 TEPMOJUHAMUYECKOW 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). HeoOpatumocTh NpUpOIHBIX MPOIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTHYECKHUE MPOIECChl: XOJIOIUIbHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIEN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTIEHUS KUJTKOCTEM.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

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

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, KX HE3aBUCUMOCTh
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. YJIeNbHAas TEIUIOTA IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJI€OaHUI YaCTHUI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manpix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne abCOMIOTHON BIIAXXHOCTH BO3JyXa M OILIEHKAa Macchl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NpOsIBICHUSA. OJEKTpUYecKuid 3apsa. JIBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

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

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lonme paBHOMEepHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€. Y CJIOBHE PAaBHOBECHS 3apPs0B.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOTO0 KOHAEHCATopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJWHBI M IUIOIIAJA TMONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BblesieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ[C raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
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. Toxu 6 pa3uunbix cpeoax.

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



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CobctBeHHass U npUMecHast IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajlbBaHUKA, padUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAJJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEIUYUH.
OneHka rpaHul NOTPEIIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHue cucTeMbl ypaBHeHuid. JluneitHas QyHKUUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoze, nuddysus, ocMmoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOLMAIIUS, TAIbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTbleé KOHCTPYKIIUK), UCTIOIB30BAaHUE 3aKOHOB COXpaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOTMYCCKHUC IPOLCCChI: IMPUMCHCHUC

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

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

Kaptrna nuHUI MarHuTHOM MHIYKIMU TOJI JTMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUS TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SBneHue DNEKTPOMAarHUTHOW MWHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B LEMM TOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

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

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

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

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

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

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

Jemoncmpayuu.

3anuce K0uedaTeaTbHOTO ABUKEHUS.

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

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

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

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXHUHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOINX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

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

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepegaya U MOTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopenp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpoicTBO 1 PUHIIMI ASHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

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

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

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

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

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

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

[TpuHIMIIBI paIMOCBA3U U TEJIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

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

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOSpU3ans, Tudpakius, UHTepdepeH .

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

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

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi 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 moJiHOro BHYTPEHHETO OTpakeHus. Mojieinb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI ClIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

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

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBEeCHOE TEIIOBOE HM3JIyueHHUE (M3JTy4deHHE aOCOIOTHO YEPHOTO Tea).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne dhoTope3nucropa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus 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 moromieHue GOTOHOB MPHU MEPEXOIE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3nydyeHus. 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.

Metons! perucTpaliiy U UCCIEN0BAHUS IJIEMEHTAPHBIX 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.

EanHcTBO u3nyuecKkoi KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MABI, IUIAHETHI, UX BHUIMMOC
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B Sapax
raJaKkTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

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

O06o0maromiee NOBTOPEHUE.



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

Ponb Qu3uku M acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MYECKas BEIWYMHA, 33aKOH,
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
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOAE, KosieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

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

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

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



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



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
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 WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTebHON
OpraHu3aluy;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMAThL OCO3HAHHBIC PEIICHMUS,
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 OTHOIICHWE K MHPY, BKIHOYas JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh 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,

BBISIBIIAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €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 (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHMUS;

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

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

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHWS 110 (U3UMKE B MPAKTUYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

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

Pabora c nnopmanueii:

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 JIOCTOBEPHOCTh MH(POPMALIUH;

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(OPMAIMOHHON O€30I1aCHOCTH;

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:



OCYIIECTBISTh OOIIEHWE Ha YpoKax (HU3UKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HCHOJb30BaTh  MpPEUMYyIECTBA  KOMaHIHOM U
VHAMBUYaJIbHON pa0oThI;

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

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLUEHUBATh HUAEH C MO3ULUUU HOBU3HBI,
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 MPaKTUYECKONH padOThl ¢ YYETOM HUMEIOIIUXCS
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 PE3YJIbTATOB 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 Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

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 MOHUMATh  AMOIIMOHAILHOEC
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 HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M OATHYECKOM cdepax JeATeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEPIOE TEJIO, MATEpHUANIbHAS TOYKA, PABHOYCKOPEHHOE JBWKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCioBUS (TpaHMIlbl, O0JACTH) TPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIuH, CBSI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXAHWYECKOW JHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

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



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, 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 BAKHBIE COOTHOLICHHWA: 3aKOHbI OMa JuId ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEI, CHUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TEMIoBOro
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,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIIOBOE [IB)KEHHE YacTHI] BEIlEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO 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 MPEIOKEHHON TUIOTE3bI: JIAHUPOBATh
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 OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MYECKO MOJENbI0: Ha OCHOBAHMM aHAJIW3a YCJIOBUS 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 TaHHBIX,
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;

OPUBOAUTH TMPUMEPHl BKJIAJa 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
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHON C (U3MUYECKUMHU MpPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATH pa3jMyHble COcOObl paboThl ¢ MHpOopManuen (GpusnIecKkoro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, 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
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX 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 mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHON KapTHUHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIEHHAIBHOW TEOPUU OTHOCHUTEIbHOCTH, KBAaHTOBOMN
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
KoJie0aTeNbHBIN KOHTYp, TOHKas JIWH3a, MOJIeJIel aTOMa, aTOMHOTO spa U
KBaHTOBOM MOJIC/IM CBETA;

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



aHAJTM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHHIE MPOLECCHl U SABJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B 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
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
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 UMIYJbC, 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,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMpaBJICHUE HUHAYKIIMM 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 TOJYYEHHOH 3aBUCHUMOCTH



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

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJly4YEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpPeaoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
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 (PU3NUECKUX TEOpUi
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3ajaud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONIB30BaHUH, 4 TAKXKE Pa3yMHOM HCIOJIb30BAaHUU 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(POPMAI[MOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMALMIO W  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIbI B pEUICHUE pacCMaTpUBAEMO POOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 0 0 httos://m.edsoo.ru/7fALbF72
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 15 1 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hurammica 1 0 0 https://m.edsoo.ru/7f41bf72
N bubmuoreka [JOK
23 Cratnka TBEpAOrO TENA > ! 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 11 1 0 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 42
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1 0 httos://m.edsoo.ru/7f41bf72
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 0 https://m.edsoo.ru/7fA1bf72
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 0 bu6mmoreka [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

MEePEXObI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onexrpirieckoe nore 24 0 https://m.eds00.ru/7f41bf72
. . bubnuorexa [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
4.3 Toxit B pasmiTHbIx cpesiax 0 0 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>1 Dusirieckiit MpaKTHKRYM 16 16 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 16
bu6nmoreka [JOK
P
C3CPBHOC BpentA 3 0 https://m.edso0.ru/7f41bf72
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 0 0 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1 0 httos://m.edsoo.ru/7fA1c97c
Htoro no pazneny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 0 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 1 0 https://m.edsoo.ru/7f41c97c
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 0 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
24 Ok 25 . 0 https://m.edso00.ru/7f41c97c
Hroro no pazneny 60
Pa3znen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Ocrorst CTO > 0 0 https://m.edso00.ru/7f41c97c
Hroro no pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

. bu6mmoreka [IOK
41 KopryckynsipHO-BOTHOBOHU Ayain3m 15 0 httos://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
42 br3iia aona > 0 https://m.edso0.ru/7f41c97c
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 6 0 bubnmoreka [JOK
' YaCTHII https://m.edsoo.ru/7f41c97c
Htoro no pazneny 26
Pa3nea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 0 httos://m.edsoo.ru/7fA1c97c
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
1 ) 1 1
0 VISHTACCIII TIPAITHINM 6 6 https://m.edsoo0.ru/7f41c97c
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 0 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edsoo.ru/7f41c97c
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepBHOE Bpemst 9 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00paszoBaTeJbHbIe
padoTshI padoTshI pecypenI
1 Ousznka — pyHIaMeHTalbHas HayKa O 1 0 0
pupojie
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 0 0 bu6mmoreka [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/ff0c32e2
DKCIEPUMEHT U TEOPHs B MPOIIECcCe
3 no3HaHus mpupoel. Habmonenue u 1 0 0
HKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus: pU3NYECKUX BEIMYUH 1 0 0
5 AOComoTHAs M OTHOCUTEIbHAS TOTPEITHOCTH 1 0 0
U3MepeHuil PU3NIECKUX BETUUNH
MopnenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN 1 0 0 bubnnoreka [JOK
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU https://m.edsoo.ru/ff0c33e6
JeATEeTbHOCTH JIIOAEH
Mexanunueckoe nBuxkenue. Cucrema orcyera.
7 OTHOCHTEIHFHOCTHh MEXaHHYECKOTO 1 0 0 bubmuorexa [JOK
neuxenus. [Ipsmas u oOpaTHas 3a1auu https://m.edso0.ru/ff0c3508
MEXaHUKH
Paanyc-BekTop MatepuaabHON TOYKH, €TO Enunas xomnexkuus
8 MIPOEKITMU HA OCH KOOpAWHAT. TpaeKTopus. 1 0 0 U poBbIX
ITepememienue. CxkopocTh. X mpoekuuu Ha o0pa3oBaTeIbHbIX
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OCH KOOpAMHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.

pecypcos http://school-
collection.edu.ru/

9 ['padpuaeckoe onmcanue paBHOMEPHOTO bubmmorexa [JOK
P g P P https://m.eds00.ru/ff0c3620
PSIMOJIMHEHHOTO JBUKECHUS
Ennnasg xoiuieknusa
. N U POBBIX
CrnosxeHue nepeMenieHnii U CKOPOCTEH.
10 o0pa3oBaTeIbHBIX
Pemenue 3amau
pecypcoB http://school-
collection.edu.ru/
Enunas komnekuus
. . U (POBBIX
CrnosxeHue nepeMelieHnii U CKOPOCTE.
11 00pa3oBaTeIbHBIX
Pewenne 3anau
pecypcos http://school-
collection.edu.ru/
HepaBnomepHoe nBmxenre. MrooBeHHas
12 CKopocTh. Yckopenue. [Ipsamonnneninoe bubmorexa HOK
p ’ p P https://m.edsoo.ru/ff0c372e
JIBUJKEHHE C TOCTOSIHHBIM YCKOPEHUEM
13 I'paduyeckoe onucanue npsMOIUHEHHOTO
JIBIKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM
14 I'paduueckoe onucanue NpSIMOIUHEHHOTO
JIBUKEHUSI C IOCTOSTHHBIM YCKOPEHUEM
CBoOogHOe masieHne. Y CKopeHue
15 CBOOOJTHOTO Ma/IeHusl. 3aBUCUMOCTh bubnnoreka [JOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/ff0c39cc
BpPEMEHH U UX rpaduku
16 Pemenue 3amay Ha cBOOOJHOE MTaIEHUE TE
17 JIBm>keHue tena, OpOIIeHHOTO MO YITIOM K Enunas komiexkuus

TOPU30HTY

UG POBBIX
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Pemrenue 3a1a4 Ha IBMKEHHUE TEN 10T

00pa3oBaTEeIbHBIX

pecypcos http://school-
collection.edu.ru/

18 JENCTBUEM CUJIBI TSKECTH
Kpusosnuelinoe nBrkeHue. JBuxKeHUE 110
19 OKPY’KHOCTH. YTJIOBasl U IMHENHAs CKOPOCTb. bubnnorexa [HOK
Ilepuon u wactota. l{leHTpocTpeMUTeIbHOE U https://m.edsoo.ru/ff0c3ada
MOJIHOE YCKOpPEHHUE
20 Pemenue 3aga4 Ha KpUBOJIMHEITHOE
JIBIKEHUE
21 KoHntposbHas padora no teme "Knunemaruka'
[Iepsbiit 3ak0H HproTona. MHEpunanbHbie
99 cucremsl orcuéra. [IpuHnun bubnuotexa [JOK
OTHOCUTENBHOCTH [ "anumes. https://m.edsoo.ru/ff0c3be8
HeunepunanbHbie CUCTEMBI OTCUETA
93 Cwuta. PaBHoelicTBytommas cuna. Bropoit bubnuotexa [JOK
3akoH Herotona. Macca https://m.edsoo.ru/ffOc3be8
24 B3aumopeiictBue ten. Tperuii 3akoH bubnmnorexa [JOK
Herorona https://m.edsoo.ru/ff0c3be8
o5 [IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha MpuMeHeHne 3akoHoB HbploToHa
3aKOH BCEMUPHOIO TATOTEHUSI. BuGmorexa LIOK
26 OKBUBaJEHTHOCTh I'PaBUTALIMOHHON U
HHEPTHOH MacCE! https://m.edsoo.ru/ff0c3d00
97 Cwita TSKeCTH M yCKOPEeHHE CBOOOHOTO bubnmoreka [JOK
HageHus https://m.edsoo.ru/ff0c3d00
28 JIBrm>keHre HeOECHBIX TEIl U UX Enunast koyuiekusa
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UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Keruepa

U POBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

bu6mmoreka [IOK

29 Cuna octu. 3akoH ['yka. Bec tena
yHpyr K https://m.edsoo.ru/ff0c3e18
Cuna tpenus. [Ipupona u BUIIbI CUJT TPEHUS.
30 JIBr>KeHUE B )KHIKOCTH U Ta3e ¢ y4ETOM bubmnorexa [IOK
ya https://m.edsoo.ru/ff0c3f76
CHWJIBI COITPOTUBIICHUS CPEIbI
Enunas komnekuus
U (ppoBHIX
Hasnenue. 'mapocrarnueckoe AaBjacHUE.
31 o0pa3oBaTebHBIX
Cuita Apxumena
pecypcos http://school-
collection.edu.ru/
39 Pemenue 3a1au Ha IBMKEHUE TeJa MO/
JEHCTBHUEM HECKOJIBKUX CHJI
Enunas komnekuus
HU(HPOBBIX
AoOcomoTHO TBepoe Teno. [loctynarensHoe uugp
33 00pa3oBaTENbHBIX
W BpalaTeJIbHOE IBIKEHUE TBEPIOTO Teja
pecypcos http://school-
collection.edu.ru/
Ennnas xojuieknusa
UG POBBIX
MOMEHT CHJIbl OTHOCUTENHEHO OCH BPAIIEHUS.
34 00pa3oBaTeNbHBIX
IInevo cumbl
pecypcos http://school-
collection.edu.ru/
CrnosxeHue CHIl, IPUIOKEHHBIX K TBEPIOMY Enunas komnexmust
35 teny. LlenTp TsoxecTu Tena. Y ciaoBus U poBbIX
paBHOBECHS TBEpAOro Tena. Bussl o0pa3oBaTeNbHbIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

paBHOBeCHs

pecypcos http://school-
collection.edu.ru/

Pemenue 3anau Ha yciioBUe paBHOBECUS «Pewy EI'»
36 https://phys-
TBEpABIX T ege.sdamgia.ru/
37 KonTtponsHas padora no teme "/lunamuka.
Craruxka TBepaoro tena'
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
MaTepuaibHbIX Touek. LleHTp Macc cucteMbl bubmuorexa [JOK
38
MaTepHalbHBIX TOYEK. Teopema 0 JBUKEHUH https://m.edsoo.ru/ff0c43d6
LIEHTpa Macc
HMnynbc CHITBI U H3MEHEHHE UMITYJIbCa Tena.
39 3a1<oi COXpaHEHUS UMITYJIbCA. Pea}I](TI/IBHoe bubmorexa LIOK
https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
Enunas komnexkuus
MoOMEHT uMITysIbca MaTEPUAIBHON TOYKH. UG POBBIX
40 [IpencraBienue o COXpaHEHUU MOMEHTA 00pa3oBaTEeIbHBIX
MMITYJIbCA B LIEHTPAIBHBIX TOJISAX pecypcos http://school-
collection.edu.ru/
«Pemry ETDO»
41 Pemienue 3anau https://phys-
Enunas komnexuus
PaGora cuibl Ha MaIOM U Ha KOHEUHOM M (POBBIX
42 nepemernieHnu. ['paduueckoe mpeacTaBiIeHne o0pa3oBaTeIbHBIX
paboThI CHITBI. MOIIHOCTH CHITBI pecypcos http://school-
collection.edu.ru/
43 Kunernueckas sneprus. Teopema 06 bubnnorexka [HOK

W3MEHECHNH KMHETHYSCKOM OHCPIruun

https://m.edsoo.ru/ff0c4502



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c4502

MaTEepUAIbHON TOYKHU

HOTGHHI/IaHBHble M HCIIOTCHIUAJIBHBIC CHUJIBI.

44 IlorennuanrHas 3Heprusd. Bropas bubmnorexa [IOK
prH. P https://m.edsoo.ru/ff0c478c
KOCMUYECKasi CKOPOCTh
TpeTbs kocMudeckast ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CUJI C
. bu6mmoreka [IOK
45 M3MEHEHHUEM MEXaHUYECKOM SHEepPruu
https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSs
MEXaHUYECKON IHEPTUn
Enunas komnekuus
VYrpyrue u Heynpyrue CTOJIKHOBEHHS. U (ppoBBIX
46 VYpaBuenue bepuymim 115 naeanbHON o0pa3oBaTebHBIX
KUJKOCTH pecypcos http://school-
collection.edu.ru/
47 Pemenne 3a1a4 Ha 3aKOHBI COXPAHEHUS
48 KonrtpomnbHas padoTta no Teme "3aKoHbl
COXpaHEHHUs B MEXaHUKE"
Pa3BuTue npencraBieHuid 0 Ipupoe
bu6mmorexa [IOK
49 ternoThl. OcHOBHBIE nonoxenust MKT.
https://m.edsoo.ru/ff0c4dc2
Juddysus. bpoyHoBckoe ABMKEHHE
Ennnas xojuieknusa
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX U (POBBIX
50 Ten. XapakTep IBUKEHUS U B3aUMOJEHCTBUS o0pa3oBaTeIbHbIX
YacTUIl BEIIECTBA pecypcos http://school-
collection.edu.ru/
Enunas komnexmust
Macca u pazMepsl MOJIEKYI (ATOMOB). o
U (POBBIX
51 KonuuectBo BenectBa. [locrosnnas p
00pa3oBaTEeIbHBIX

ABoraapo

pecypcos http://school-
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Enunag xomieknusa

n(pPOBbBIX
Temneparypa. TemnoBoe paBHoBecue. [lkana i pp
52 o0pa3oBaTeIbHBIX
Lenscus
pecypcos http://school-
collection.edu.ru/
«Pemry EI'O»

53 Pemenue 3amau https://phys-
ege.sdamgia.ru/
bubmuorexa [JOK

54 Wneanbheiii ra3. ['a30BbIe 3aKOHBI

A https://m.edsoo.ru/ff0c4dc2
Enunas komnekuus
. 1(pOBBIX
YpaBuenue Menneneesa-KnamneipoHa. wapp
55 o0pa3oBaTeIbHBIX

Pemenue 3agau
pecypcos http://school-
collection.edu.ru/
Ennnas xojuieknusa
U (ppoBbHIX

56 AOGcomoTHas TemnepaTypa. 3akoH JlanpToHa 00pa30BaTEeIbHBIX
pecypcos http://school-
collection.edu.ru/

57 W3ompoueccel B nacalbHOM rase ¢ bubnuorexa [IOK

MHOCTOSIHHBIM KOJIMUECTBOM BeEIIECTBA https://m.edsoo.ru/ff0c570e

58 I'paduueckoe npencraBaeHNe U30MPOILIECCOB:

M30TepMa, U30X0pa, n306apa
Ennnas xojuieknusa
n(ppoBbIX

59 OcHoBHoe ypaBHeHre MKT wicpp
o0pa3oBaTeIbHbIX

pecypcos http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0c4dc2
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c570e
http://school-collection.edu.ru/

collection.edu.ru/

«Pemry EI'O»
60 Pemenue 3anau https://phys-
ege.sdamgia.ru/
CBs13b a0COTIOTHOH TeMIepaTypbl
61 TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIJIOBOT'O JIBMKEHUS €€ YaCTHUIL
62 O06o00mIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teme "OcHoBsl MKT"
63 KonTponbnas pabota no teme "OCHOBBI
MKT"
TepMoanHaMuyeckas cuctrema. 3aJjlaHue
BHEIIHUX ycnoBul g T/ cuctemsl.
64 Breminue v BHyTpEeHHUE TapaMeTPBhI.
ITapamerps! T/l cucTeMBI Kak CpeIHUE
3HAUYEHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
65 Camonpon3sBodbHas penakcanus T]]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
66 Monenb uieaabHOro raza B TEpMOJIMHAMUKE.
VYcioBus TpUMEHUMOCTH 3TON MOJEITH
Enunas komnexkuus
VYpaBuenue Menaeneesa-Knamneiipona u 1M ppOBBIX
67 . 00pa3oBaTEeNbHbIX
BBIPAKEHHE JIJIs1 BHYTPEHHEH SHEpruu
pecypcos http://school-
collection.edu.ru/
68 Bripaxkenue aJisi BHyTpeHHEW SHEprun Enunas xomnexuus
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OJHOATOMHOI'O HACAJIBHOI'O Ia3a.
KBa3ucrarnueckue u HeCTaTHUSCKHE
IIPOLECChI

U POBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

EI[I/IHaH KOJUICKIUA

DnemMeHTapHas paboTa B TEpPMOJAMHAMHUKE. i poBbHIX
69 Beruncnenue paboTsI 1o rpaduky mporecca 00pa3oBaTeIbHBIX
Ha pV-auarpamme pecypcos http://school-
collection.edu.ru/
Ennnas xojuieknus
Temonepeaaya Kak crnoco0 U3MEHEHUs U (POBBIX
70 BHyTpeHHel suepruu T/l cuctemsl 6e3 00pa3oBaTeIbHBIX
COBEPILICHUSI pabOTHI pecypcoB http://school-
collection.edu.ru/
71 KonBeknus, TemionpoBOIHOCTb, U3Ty4YCHUE bubmorexa [IOK
https://m.edsoo.ru/ff0c5c36
KonnuecTBo Temnotel. TemnoéMKocTh Tena.
79 VenpHas ¥ MOJISIpHAS TETIIOEMKOCTH bubnmnorexa [JOK
BEILECTBA. Y JIeNIbHAs TEIUIOTA CrOPaHus https://m.edso0.ru/ff0c5c36
TOTLTNBA
Enunas komnexmust
Pacuér kommyecTBa TEIUIOTHI TIPH 1M pOBHIX
73 00pa3zoBaTEeIBHBIX
TETuToTepeiave
pecypcos http://school-
collection.edu.ru/
72 [Tonsitne 06 amnabaTHOM mporecce. [lepBrrit bubnuorexa [JOK
3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/ffOc5efc
75 KonnuecTBo TeminoTel U paboTa Kak Mephl Enunas xomnexuus

W3MEHEHUs BHyTpeHHel sHeprun T /]

U poBbIX
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CHUCTCMBI

BTopoii 3aKk0H TepMOJIMHAMUKH J1JI5

00pa3oBaTEeIbHBIX

pecypcos http://school-
collection.edu.ru/

bubmuorexa [JOK

76 PaBHOBECHBIX M HEPABHOBECHBIX TPOIIECCOB. httos://m.edsoo.ru/ff0c6230
HeobpaTtuMocTs IPUPOTHBIX MTPOIIECCOB
77 IIpuHUMIIBI AEHCTBUS TEILUIOBBIX MAILVH. bu6mmorexa [IOK
KIT https://m.edsoo.ru/ff0c600a
Enunas xosnekmus
U (POBBIX
78 Makcumansnoe 3nadenue KIT/I. Ilukn Kaprao 00pa3oBaTeIbHBIX
pecypcos http://school-
collection.edu.ru/
«Pemry EI'O»
79 Penrenne 3amau https://phys-
DKOJIOTHYECKUE aCIIEKThI UCIIOJIb30BaHUS
80 TEIUIOBLIX ABUrareiei. TemmnoBoe
3arpsi3HEHUE OKPY KaloIIel cpebl
«Pemry ETDO»
81 Pemienne 3agau https://phys-
82 O06o001IeHrne 1 cucTeMaTr3aIis 3HaH|H 110
teme "Tepmonunamuka. TenaoBeie MalIMHbI"
83 KonTpomnpHas pabota mo Teme
"TepmonuHamuka. TennoBble MalTUHBL"
[TapooGpa3oBanre U KOHIEHCAITHS.
84 Hcnapenue u kxurenue. Y aenpHas TEIoTa bubmmorexa LOK

napooOpa3oBaHus

https://m.edsoo.ru/ff0c63b6
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HaCBIH_[eHHBIG 1 HCHACBIIICHHBIC I1aphbI.
KadgecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH U
JaBJICHUS HACBIMICHHOT'O Iapa OT

85 TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00BhEMaA bubmmorexa [JOK
https://m.edsoo.ru/ff0c64d8
HACBILIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTyphbl KUIIEHUS OT JaBJICHUS B
KUJKOCTH
86 Brnaxxnocts Bo3ayxa. AGCOIIOTHASA U bubnnorexa [HOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/ff0c64d8
«Pemry EI'O»
87 Pemenue 3amau https://phys-
TBépnoe Teno. Kpucrammyeckue u
88 amopdHbIe Terna. AHU30TPONHS CBOWCTB bubmmorexa LIOK
https://m.edsoo.ru/ff0c65f0
KPUCTAJUIOB
Hedopmaruu TBEpaOTO Tena. PacTskenue u
89 cxartue. Casur. Moayne FOnra. [Ipenen bubmorexa [IOK
g https://m.edsoo.ru/ff0c65f0
yhnpyrux aedopmanuii
90 IInaBnenue u Kkpucramuusanus. Y gejbHas bubnnorexka [JOK
TerutoTa muasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
Ennnas xojuieknusa
TennoBoe paclIMpeHue KUIKOCTEN U U (POBBIX
91 TBEPIBIX T€J. AHTAPMOHU3M TEILJIOBBIX 00pa3oBaTeIbHBIX
KoJIeOaHUI YacTHIl BEIIECTBA pecypcos http://school-
collection.edu.ru/
92 [IpeoOpaszoBanue sHEPTUU B (Ha30BBIX
nepexojax
93 YpaBHEeHHE TEIJIOBOTO OanaHca bubmmorexa [OK

https://m.edsoo.ru/ff0c6820
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«Pemry EI'O»

94 Pemenue 3amau https://phys-
ege.sdamgia.ru/
Enunas xomnexkuus
IToBepxHOCTHOE HaTsKeHUe. KanwsipHble I[(l) t
. n(ppoBbIX
ABJICHMS. J|aBlieHHEe 110 NCKPUBIECHHOMN 1P

95 00pa3oBaTeNbHBIX
MIOBEPXHOCTBIO )KUJKOCTU. PopMyIna
Tanaca pecypcos http://school-

collection.edu.ru/
O06o011eHre U cucTeMaTu3alys 3HaHu| 1o

96 TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexoab"

97 KonTtponbsHast pabora o Teme "ArperarHsie
coctosHUs BenlecTBa. @a3zoBbie nepexoan”

DneKTpu3anus Tei U €€ MPOosIBJICHUSI.

98 DnekTpuueckuii 3apsia. [[Ba Buma bubnmnorexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoHMKH, https://m.edsoo.ru/ff0c6bcc
JUAJICKTPUKU U TTOJTYIIPOBOTHUKHI

Ennnas xojuieknusa
. . n(ppoBbIX
DneMEeHTapHBIN AMEKTPUUYECKUH 3apsii. 3aKOH i pp

99 00pa3oBaTENbHBIX

COXpaHEHHUs PJEKTPUUYECKOTO 3apsia
pecypcos http://school-
collection.edu.ru/

100 B3anmopencreue 3apsanoB. Toueynsle bubnnoreka [JOK
3apsabl. 3akoH Kynona https://m.edsoo.ru/ffOc6ced

«Pemy EI"O»

101 Pemienue 3amau https://phys-

ege.sdamgia.ru/

102 Onektpuueckoe none. Ero neiictBue Ha Ennnasg xojuieknusa

AIEKTPUUYECKUE 3aPsi/IbI

U poBbIX
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Hanpspk€HHOCTD 31EKTPUYECKOTO MOJSL.
[TpoOHebIi 3aps. JInHuKM HaNPSHKEHHOCTH

00pa3oBaTEeIbHBIX

pecypcos http://school-
collection.edu.ru/

bu6mmoreka [IOK

103
3JEeKTpUYecKoro nojig. OMHOpoOgHOE https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKOE TOJIe
104 IToTeHIManbHOCTh AJIEKTPOCTATUYECKOTO bubnuorexa [JOK
1oJjsi. Pa3HOCTh MOTEHIMAIOB U HANIPSKEHUE https://m.edsoo.ru/ff0c6f00
[ToTennmansHas YHEPTHs 3apsia B
105 anekTpocTatuueckoM mnoste. [lorenuan bubmorexa LHOK
p ' https://m.edsoo.ru/ff0c6f00
AIEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJIS U Pa3HOCTH
106 MOTEHIIMAJIOB ISl DJIEKTPOCTATHIECKOTO
TOJIS
107 [TpyHIMI CyNIepIIO3UIIUH IIEKTPUUECKUX bubnuoreka [IOK
oJIeH https://m.edsoo.ru/ff0c6df2
«Pemry ETDO»
108 Pemrenne 3amau https://phys-
Ennnas xojuieknusa
H(HPOBBIX
[Tone Toueunoro 3apsiaa. [lone paBHOMEpHO wicpp
109 . o0pa3oBaTeNbHbIX
3apshKEHHON chepsl
pecypcos http://school-
collection.edu.ru/
.. Ennnas xojuieknusa
[Tose paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY
. UG POBBIX
110 miapa. [lone paBHOMEpPHO 3apsyKEHHOU
00pa3oBaTEeIbHBIX

OECKOHEYHOH INIOCKOCTH

pecypcos http://school-
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Ennnasg xojuieknusa

U (ppoBBIX
[TpOBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.
111 o0pa3oBaTeIbHBIX
YcnoBue paBHOBECHS 3apsI0B
pecypcos http://school-
collection.edu.ru/
Enunas xoiuiekuus
U (POBBIX
JIM3IIEKTPUKY U TIOTYITPOBOAHHUKY B
112 00pa3oBaTelIbHbIX
AIEKTPOCTATUUECKOM I10JI€
pecypcos http://school-
collection.edu.ru/
Konpnencarop. DnekTpoéMKOCTh
113 KOHJIEHcATOpa. DIEKTPOEMKOCTD IIJIOCKOI'O bubnmorexa LOK
a pa- p https://m.edsoo.ru/ff0c7126
KOHJICHCATOpa
114 ITapannensHOE coeMUHEHNE KOHIESHCATOPOB bubmmorexa [TOK
p a a p https://m.edsoo.ru/ff0c74f0
115 IlocienoBaTenbHOE COEMUHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/ff0c74f0
116 DHeprus 3apsHKeHHOT0 KOHAEHCaTOpa bubmmorexa LHOK
p p A p https://m.edsoo.ru/ff0c72c0
«Pemry EIDO»
117 Permenne 3agau https://phys-
ege.sdamgia.ru/
118 JIBr>keHue 3apsKEHHON YaCTHULIbI B
OJTHOPOJTHOM DJICKTPHYECKOM I10JIE
«Pemry EI'O»
119 Pemenne 3amau https://phys-
ege.sdamgia.ru/
120 O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
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TeMe "DnekTpuieckoe nosue"

KonTponbhas pabota no teme

121 n "
DIEKTpUUECKOE 10
Enunas komiekuus
Cuna Toka. ITocTosHHBIN TOK. Y CII0BHA HU(PPOBBIX
122 CYILLECTBOBAHMSI [IOCTOSIHHOTO 00pa3oBaTeIbHBIX
AIEKTPUYECKOTO TOKA pecypcos http://school-
collection.edu.ru/
Ennnas xojuieknus
U (POBBIX
123 Hcrtounuku Toka. Hanpspkenne u 31C 00pa3oBaTEeNbHBIX
pecypcos http://school-
collection.edu.ru/
Enunas xomnekuus
UG POBBIX
3akon OMa 11 yJacTKa HEeTH. bp
124 00pa3oBaTeNbHBIX
DNEeKTPUUECKOEe COPOTUBIICHHE
pecypcos http://school-
collection.edu.ru/
Ennnas xojuieknusa
3aBUCHUMOCTh COIPOTUBIIEHUS OJJHOPOIHOTO M (POBBIX
125 MPOBOJHHUKA OT €TI0 JJIUHBI U TUIOIIA M o0pa3oBaTeNbHbIX
MOIIEPEYHOI0 CEUCHUS pecypcos http://school-
collection.edu.ru/
Enunas xomtekuus
UG POBBIX
VY aenbHOE CONPOTUBIICHHUE BELIECTBA.
126 00pa3oBaTeNbHBIX
Pemenue 3agau
pecypcos http://school-
collection.edu.ru/
127 [TocnenoBarensHOE, MapaIeIbHOE, Enunas xoyuiexkims
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CMCHIAHHOC COCANHCHUC IMTPOBOAHHUKOB

Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX

U POBBIX
00pa3oBaTeNbHBIX

pecypcos http://school-
collection.edu.ru/

128
nenei. [IpaBuna Kupxroga
«Pemry EI'O»
129 Pemenue 3amau https://phys-
130 Pa6ota anekTpuueckoro Toka. 3akon [[xoyis bubmuorexa [JOK
—Jlenna https://m.edso0.ru/ff0c7838
«Pemry EI'O»
131 Pemenue 3amau https://phys-
ege.sdamgia.ru/
132 MomHOCTB 2IIEKTPUYECKOro ToKa. Ternosas bubnnorexka [JOK
MOIIIHOCTb, BbICIIIEMas Ha PE3UCTOPE https://m.edsoo.ru/ff0c7838
«Pemry ETO»
133 Pewenue 3anau https://phys-
134 O/1C u BHyTpEeHHEE CONPOTUBIICHNE
HMCTOYHHKA TOKA
135 3akoH OMa AJ1s TOJTHOM (3aMKHYTOM) bubnuorexa [JOK
ANEKTPUYECKOMN LN https://m.edsoo.ru/ff0c7ae0
«Pemry ETDO»
136 Pemienue 3anau https://phys-
137 MomHOCTh HCTOYHUKA TOKA
138 KopoTtkoe 3ambikanue bubmiorexa LIOK

https://m.edsoo.ru/ff0c7ae0
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139

KOHHGHC&TOp B IICIIM IIOCTOSHHOI'O TOKa

«Pemy EI'O»
140 Pemenue 3anau https://phys-
ege.sdamgia.ru/
141 Pemienue 3agau no reme "IlocTostHHBIM ;:tft)euzl EFB»
. ps://phys-
AIIEKTPUYECKUH TOK" .
ege.sdamgia.ru/
142 Pemenne 3amgau o teme "[locTostHHBIN ;:Eeu;ir ]SFB»
. ps://phys-
AIIEKTPUYECKUI TOK" .
ege.sdamgia.ru/
143 Pemenue 3agau no reme "l[locTostHHBIN ;:Eeny :ZFB»
. ps://phys-
SJIEKTPUYECKUM TOK" eqe.sdam ?a u/
ge. gia.
144 O06o011eHre U cucTeMaTu3alys 3HaHu| 1o
teMme "[1oCcTOsHHBIN 21eKTpuuecKuii ToK"
145 KonTponbhas pabota o Teme "IlocTossHHBIN
3JIEKTPUYECKUN TOK"
DneKTpuyecKasi MpOBOJUMOCTh Pa3JIMUHBIX
146 BEIIECTB. DJIEKTPUUECKUI TOK B METaJJIax.
CBepXnpoBOAUMOCTh
DIIEKTPUYECKHI TOK B pacTBOpax M Bu6 OK
147 pacraBax 3JIeKTpoiauToB. 3akoHbl Dapanes nosmoteka I
https://m.edsoo.ru/ff0c82ba
JUTS DJIEKTPOIIN3a
148 DnexkTpuueckuil Tok B razax. [lnaszma bubmmorexa [JOK
https://m.edsoo.ru/ff0c84ae
149 DIIEKTPpUUYECKHI TOK B Bakyyme. BakyymHbIie
npuOopbI
150 DIIEKTPUUYECKHUI TOK B MOTYNPOBOAHUKAX bubmorexa HOK
P yup

https://m.edsoo.ru/ff0c84ae
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151

[omynpoBoAHUKOBBIE TIPUOOPHI

152

DuU3nYeCKui MPAKTUKYM 10 TEME
"M3MepeHue cuiibl TOKA U HAINIPSKEHUS B
[ENH TOCTOSTHHOTO TOKA MPH MTOMOIIN
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ U(PPOBOH
nabopartopueii o ¢puzuke. [Tpumepsl
u3MepeHus PU3NIECKUX BEJTHMUUH MIPU
MOMOIIIY KOMITbIOTEPHBIX JaTYUKOB"

153

®uznyeckuil npakTukyM o teme "M3ydyenue
HEPAaBHOMEPHOTI'O ABM)KEHHUS C 1IEJIBIO
onpeesieHuss MTHOBEHHOM cKkopocTh"

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBUKEHUHU M0 HAKJIOHHOW IJIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH MYyTH OT
BPEMEHU MIPU PABHOYCKOPEHHOM JIBHKEHUU"

155

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenune yckopeHust CBOOOTHOTO
nanenus” win "M3ydenue qBr>KeHus Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

156

®usnueckuil NpakTUKyM 1o teme "M3yuenue
JBUKEHUSI TeJIa 110 OKPY>KHOCTH C
MTOCTOSIHHOM 10 MOJTYJIFO CKOPOCTBIO" WIJTH
"HccnenoBanve 3aBUCUMOCTH MTEpUOJIA
oOpaleHnss KOHUYECKOT0 MasiTHUKA OT €ro
napameTpos"”

157

DuU3nyeCcKuil MPAKTUKYM 110 TEME




"N3mMepeHue paBHOAEHCTBYIOIIEH CUIIBI IPU
JBUKEHUH OpyCKa M0 HaKJIIOHHON
mmockoctr" unu "lIIpoBepka runotessl o
HE3aBHCHMOCTH BPEMEHHU JIBHKEHUS Opycka
M0 HAKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOe
paccrosiHue OT ero Macchl"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIINX B MIPYKUHE U

158 PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
wiu "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nerkuii 610K"

Du3nUeCcKu IPAKTUKYM I10 TEME

"U3mepenue ko3 puiienta TpeHus no

BEJTMYMHE YTJIOBOTO Kod3(pduiinenrta

159 3aBucumoctd Frp(N)" mnu "Mccnenosanue
JBUXKEHHS OpYyCKa MO0 HAKIIOHHOW TIOCKOCTH
C IepeMeHHbIM K03 (HULIMEHTOM TpeHUs"
iy "M3ydeHue NBUKEHNUs Ipy3a Ha Bally €

TpeHueM"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUA paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BpalieHus"

160 wn "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILIETO
iouiaab onopst”

161 Du3ndecKuil TPaKTUKYM T10 TEME




162

"M3MepeHune UMITyJIbca TeNa [0 TOPMO3HOMY
nytu" win "M3MepeHune Cuibl TIrM, CKOPOCTH
MO/JIEIH 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIBI
Taru" unu "CpaBHEHHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIbI" WIIH
"HccnenoBaHue cCOXpaHEHUs! UMITYJbca IIPU
ynpyrom Bzaumoaenictsun" unu "Usmepenue

KHHETHUYECKOM SHEPTUH TeJla IO TOPMO3HOMY
n

yTH
®usnueckuil NpakTUKyM 1o teme "M3yuenue
M30TEPMUYECKOTO Tpoliecca (PEKOMEH10BaHO
UCIIOJIb30BaHue ITUPPOBOI TabopaTopuu)”
nnn "M3yueHnre n30X0pHOTro rnporecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

163

Pu3NYecKuil NPaKTUKYM 110 TEME
"N3mepeHue yaenbHol TenaoéMKocTr" Uin
"UccnenoBanue mpoliiecca OCThIBAaHUS
Bemectsa" win "McciaenoBanue aguadbaTHOrO
npouecca” win "M3ydeHne B3aUMOCBSA3H
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS U TEMIIEPATyPhl KUTICHHS
xuakocren"

164

®usnueckuil NpakTUKyM 1o teme "M3yuenne
3aKOHOMEPHOCTEHN HCTIapeHUsl JKUIKOCTENH"
i "M3Mepenne yneiabHON TEMIOTHI
IU1aBJIeHus baa" uinm "M3ydenue cBONCTB
HaCBILIEHHBIX MMapoB" win "M3mepenue
a0COJIIOTHOM BJIaKHOCTH BO3yXa U OLIEHKA




Macchl IapoB B nomeleHun'". zmepenue
KO3 PULIMEHTA TOBEPXHOCTHOIO HATSHKEHUS

165

166

167

Pu3N4eCKu IPAKTUKYM 110 TEME
"Habntonenue npeBpalieHus 3JHepruu
3apsKEHHOT0 KOHJEHCATOPa B SHEPTUIO
u3nyyeHus ceeroauona” ninm "Mzydenue
MPOTEKaHHUs TOKA B LIETIH, COepKaIlen
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HAPSDKEHUs) IPU
MOCIIEe0BATEILHOM COCTUHEHUU
KOHJIEHCAaTOpoB"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBaHye CMEMIAHHOTO COEIMHEHUS
pesuctopoB” wnm "M3Mepenne yneapHoro
COTIPOTUBIICHUS TIPOBOJIHUKOB" HIIN
"UccnenoBaHue 3aBHCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"Habmroienue snexktponuza’ uiu
"N3mepenue 3apsaa 0JHOBAJIEHTHOrO HOHA"
i "HccaenoBanne 3aBUCHMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepatypbl” uiau "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH aroaa"

168

169

PesepBHrIit ypok. O600IICHHE U
CHCTEeMaTH3aIlKs 3HAaHUH 110 TeMe
"Mexanuka"

PesepBHelit ypok. O600ICHHE U
cucreMaru3aiis 3gaguii mo reme "MKT.




Tepmoaunamuka"

PesepBHbIil ypok. O0001ICHNE 1
170 cucTeMaTHu3aIys 3HaHUH 110 TeMe

"OnexrpoauHamuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne nudpoBbIe
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
B3anmoeiicTBHE IOCTOSIHHBIX MAarHUTOB U
1 MMPOBOJHUKOB ¢ TOKOM. MarHMTHOE 110JIE 1 0 0 bubmorexa [JOK
POBOA ' ' https://m.eds00.ru/ff0c9778
['mnore3a Amnepa
Bekrop marauTHoOM nHAYKIUA. [TpuHIMI
2 cyne 13031/1 1505 MaFHI/ITizI; noneﬁp .]II/II-IHI/II/I 1 0 0 bubmorexa HOK
yrep VLI ' https://m.edsoo.ru/ff0c9778
MarHMuTHON MHTYKIIUU
3 MaruuTtHoe 1ose NpoBOJHUKA C TOKOM. OTbIT 1 0 0 Bbu6moreka [JOK
Opcrena https://m.edsoo.ru/ff0c98fe
N bubmuoreka [IOK
4 C A 1 0 0
HI1a AAMIIEpa, €€ HANPABIICHHE H MOy https://m.edsoo.ru/ff0c9ac0
5 Pemere 3aad 1 0 0 «Pemry EITS» https://phys-
ege.sdamgia.ru/
6 [Ipumenenue 3akoHa Amnepa. 1 0 0
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHna, e€ HanpaBIICHUE U MOYb.
7 HBH)KeHI/II)e 3: SI)KeHHO; YaCTHIIBI B Hy 1 0 0 bubmmorexa [JOK
P t https://m.edsoo.ru/ff0c9df4
OJTHOPOJTHOM MarHUTHOM IT0JIe
8 Permerie 3aa1 1 0 0 «Pemry E1T3» https://phys-
ege.sdamgia.ru/
9 PaGora cunel Jlopenia 1 0 0
10 Pemere 3aaq 1 0 0 «Pemy EI'D» https://phys-

ege.sdamgia.ru/
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11

MarauTtHoe 1oJie B BEIIECTBE.
deppoMarHeTuky, napa- u JuaMarHeTUKu

12

13

14

OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.
[Tpumenenue GpeppoMarHeTHKOB

Pertennie 3agau mo reme "MaraurtHoe 1ose"

Pemtenne 3agaud o reme "MaraurtHoe 1ose"

«Pemy EI'D» https://phys-
ege.sdamgia.ru/
«Pemry EI'DO» https://phys-
ege.sdamgia.ru/

15

16

SIBIIeHME NEKTPOMArHUTHOW UHAYKIWH.
[ToTok BeKTOpa MArHUTHON MHIYKLIMHU

O/1C nnaykunu

17

18

3aKOH AJIEKTPOMATHUTHON MHAYKIIUU
®dapanes

Buxpesoe anekrpuueckoe nose. Toku Dyko

19

O/1C uHAYKIMY B IBUKYLIUXCS TPOBOAHUKAX

20

Pemenue 3agau

«Pemry EI'D» https://phys-

21

22

[IpaBuio Jlenna

I/IH,Z[YKTI/IBHOCTL. KaTYH_IKa HHAYKTHBHOCTHU B
OCIH ITOCTOSAHHOI'O TOKA

23

Asnenune camonnaykiuu. IC
CaMOWHTyKITHH

but6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

24

25

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.
DNEeKTPOMarHuTHOE TI0JIe

Pemenue 3agau

«Pemry EI'D» https://phys-
ege.sdamgia.ru/

26

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
TeMe "OIJIeKTpoAHaMuKa"
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KonrponsHas pabora o reme

27 "OnexrpoaguHamMuka"
28 KonebarenpHas cuctema. CBOOOIHBIC bubmuorexa [IOK
kosnebOanus. ['apmMoHnyeckue KoeOaHus https://m.edsoo.ru/ffOcaf06
29 KunemaTnyeckoe u 1TMHAMHUYECKOE OMMMCAHUE bubnuorexa [JOK
KOJIeOaTEIbHBIX IBUKEHUI https://m.edsoo.ru/ffOcaf06
DHepreTudeckoe onucanue. BeiBos
30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKUX
KOJIeOaHUH U3 UX YHEPTEeTUUYECKOTO U
KMHEMATHYECKOTO OTTUCAHUS
31 Ammuntyna u ¢a3za xonedanuit
[Tepuon u wactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHUN!
32 MaTeMaTHyecKoro masTHuka. [lepuon ]SSZHE;T:é(;fg/I; 0caf06
CBOOO/IHBIX KOJIEOaHU TPY>KUHHOTO
MasiTHUKA
33 3aryxaromue KoneOanus. BeiHyXIeHHBIC bubnnorexa [JOK
Kosebanus. Pezonanc https://m.edsoo.ru/ffOcaf06
34 ABTOKOJICOaHUS
35 Permerie 3aa1 «Pemy EITS» https://phys-
ege.sdamgia.ru/
36 VYpok-koHpepenuus "Mexannyeckue
KoJ1e0aHusl B My3bIKaJIbHBIX HHCTpyMeHTax"
37 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
Teme "MexaHndeckue Kojaeoanus"
38 DneKTpOMarHuTHBIE KOJICOaHUsI. bubnuotexa [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/ff0ch820
39 ®opmymna Tomcona. CBsI3b aMILTATY BT bubnuotexa [JOK



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/ff0cb820

3apsia KOHJIEHCATOPa C aMILTUTYION CHIIBI
TOKa B KOJIEOATEIIbHOM KOHTYpPE

https://m.edsoo.ru/ff0cb9c4

40

41

42

3akoH COXPAHCHUA SHCPIUH B UACAIIbBHOM
K0J1e0aTeIbHOM KOHTYpE

3aTyxarolue IeKTPOMarHuTHbIC KOJIeOaHusl.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJIeOaHus

[Tepemennslit TOk. Pesucrop u KoHI€HCATOP B
LMY TIePEMEHHOT0 TOKa

bu6nmoreka [IOK
https://m.edsoo.ru/ffOch9c4

bu6nmoreka IIOK
https://m.edsoo.ru/ffOcbb86

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

43

44

45

Karymika uHIyKTUBHOCTHU B LIETIH
MEPEMEHHOTO TOKa

3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MePEMEHHOTO TOKA

MOoMmHOCTh NEPEMEHHOT0O TOKA.

AMHJ'H/ITyI[HOC )51 HeﬁCTBYIOHlee 3HA4YCHUC
CHJIbI TOKA U HAIIPAKCHUS

46

47

Pe3oHaHC B anekTpuyUecKoil nenu

Pemenue 3agau

«Pemry EI'D» https://phys-
ege.sdamgia.ru/

48

49

50

Wneansublif Tpanchopmatop. [Ipoussoactso,
nepeaaya v NoTpedsIeHUe IEKTPUIECKON
SHEPIUU

OKOJIOTUYECKHE PpUCKHU TP IPOU3BOJACTBC
QJICKTPOOHCPIUU. KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHCPIUU B MMOBCEIHEBHOM KU3HU

Pemenue 3agau

«Pemry EI'D» https://phys-
ege.sdamgia.ru/

o1

Pemenue 3agau

«Pemry EI'D» https://phys-
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O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUN 110

ege.sdamgia.ru/

52 n n
TeMe "DIIeKTPOMAarHUTHBIE KOJIeOaHus
MexaHn4eckue BOJHbL. XapaKTEPUCTUKH bubnmnoreka HOK
53
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/ff0cca54
94 CBoiicTBa MEXaHUYECKUX BOJIH bubmmorexa [IOK
https://m.edsoo.ru/ff0cca54
bubmuoreka [IOK
55 3ByK. XapaKkTepUCTUKH 3BYKa
yie 24P P K https://m.edsoo.ru/ffOcccOc
56 WNudpasByk u ynpTpa3syk. [llymoBoe bubnnorexa [JOK
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl https://m.edsoo.ru/ffOcccOc
P EI'O» https://phys-
57 Pemrenue 3amau ey .9» RS pYS:
ege.sdamgia.ru/
58 DneKTpoMarHuTHbIE BOJIHBL. U3nydyenue bubnnorexa [JOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
59 OHeprus eKTPOMarHuTHbIX BoJH. CBOMCTBa bubmmnoreka HOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
[IIxana >eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHHE IEKTPOMArHUTHBIX BOJIH B bubmmorexa [IOK
p P https://m.edsoo.ru/ffOccfe0
TEXHHUKE U OBITY
[TpuHIHIBI paTUOCBSI3U U TETICBUACHHUS.
61 Pannonokarus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKpY Karoleil cpeabl
62 Konrtponshast padora no teme "KonebGanus u
BOJIHBI"
Caert. 3aKOH MPSIMOJIMHEHHOTO bu6muoreka [JOK
63
pacnpoCcTpaHEeHUs CBETa https://m.edsoo.ru/ff0cd350
64 Pemenue 3amay Ha mpuMEHEHHE 3aKOHA «Pemry EI'D» https://phys-
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MPSIMOJIMHEMHOIO paclpoCTpaHEHMsI CBETa

Ortpaxenue cBera. [Lmockoe 3epkaio.

bub6nmoreka [IOK

65 Cdepuueckoe 3epkano https://m.edsoo.ru/ffOcd4e0
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBII MOKa3aTesb IPEIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTpAKCHHE. bubmorexa LOK
. https://m.edsoo.ru/ffOcd7f6
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaXKEHUS
67 Pemenue 3a1a4y Ha mpuMeHEHNE 3aKOHOB «Pemry EI'D» https://phys-
OTpa)KE€HUs U MPEIOMIICHUS CBETA ege.sdamgia.ru/
68 Xon mydent B npusMe. Jlucnepeus cera.
CrnoxHblii coctaB Oenoro ceera. L[er
69 JInn3pl. @OKYyCHOE PaCCTOSHUE U ONTUYECKAS bubnuoreka [IOK
CuJIa JINH3BI https://m.edsoo.ru/ffOcddle
20 [TocTpoenne n300pa>keHUii B IMH3aX U UX bubmmnoreka HOK
cucTeMax. YBEJIUYEHUE JINH3bI https://m.edsoo.ru/ffOcddle
Pemenue 3agau Ha mocTpoeHune
71 M300paXeHUH, MOJIy4aeMBbIX C ITOMOILBIO «Peuty EITS» hitps:/iphys-
ege.sdamgia.ru/
JIUH3
72 I'na3 kak ontuyeckas cucrema
73 Pemenue 3anau. [Ipenensr npuMeHUMOCTH «Pemry EI'D» https://phys-
r€OMETPUYECKON ONTUKU ege.sdamgia.ru/
74 CKOpOCTB CBETA U METOJIBI €€ U3MEPEHUS
75 Jucnepcus cseta
but6mmorekxa [IOK
7 Hurepepenuma caera https://m.edsoo.ru/ffOced22
77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS bu6muoreka [IOK

HaGHIOI[eHI/ISI MaKCUMMYMOB U MUHUMYMOB

https://m.edsoo.ru/ffOced22
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«Pemry EI'D» https://phys-

78 Pemenue 3amau .
ege.sdamgia.ru/
79 [Ipumenenue narephepeHIun
bubmmoreka [JOK
80 Jludppaicuns caera https://m.edsocl)_.[ru/ffOCedZZ
81 HudpakimonHas peméTka. Y cioBue Bu6mmoteka [JOK
HAOJII0ICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/ff0ced22
82 Pemere 3a1ad «Pemry EF O» https://phys-
ege.sdamgia.ru/
83 [TonepeunocTs cBeTOBBIX BOJH. [longpuzanus bubnuoreka [IOK
cBeTa https://m.edsoo.ru/ffOcf02e
84 Pemmerne 3a1a4 «Pemry EF O» https://phys-
ege.sdamgia.ru/
85 CBeToBBIE ABIICHUS B IPUPOJIE
86 O06001IeHre U CUCTEMATU3AIHs 3HAHUN 110
teme "OnTtuka"
87 KonTponbHas padota no teme «OnTHKa»
['paHuLIBI TPUMEHUMOCTH KJIIACCUYECKOU
88 szaHII:I[KI/I. I3)211<(;3Hb1 BEZKTPOHI/(I::IaMIe/I(I:(I/IOI/I brbmmorexa LTOK
https://m.edsoo.ru/ffOcf862
MIPUHIIAIT OTHOCUTEIbHOCTH
89 [TocTynatel cienuanbHON TEOPUU bu6muoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/ffOcf862
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJ.
[IpeobpazoBanus Jlopenma. Ycmosue
90 NpUIMHHOCTH. OTHOCUTENHHOCTH
OJTHOBPEMEHHOCTH. 3aMeIJIeHne BPEMEHHU 1
COKpalIeHHEe JUTUHbI
91 DHeprust ¥ UMIYJIbC PEISTUBUCTCKOM bubnuoteka [JOK
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HJaCTUILbI

https://m.edsoo.ru/ffOcfc68

CBs13b Macchl ¢ 3HCpFHeﬁ U UMITYJIbCOM

bub6nmoreka [IOK

92
PENATUBUCTCKON YaCTULbl. DHEPT U ITOKOS https://m.edsoo.ru/ffOcfc68
93 PaBHOBeCHOE TEIIIOBOE M3TyUeHUE
94 3akoH cMmenicHus Buaa
bub6nmoreka [IOK
95 I'nnote3a M. Ilimanka o kBaHTax. @OTOHBI https://m.edsoo.ru/ffocfel6
bubnuoreka [{OK
% OHEprus 1 HMIIYIILC doTOHA https://m.edsoo.ru/ffOcfel6
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnnorexa [JOK
3akonbl poTodddekra https://m.edsoo.ru/ffOcffc4
08 Ypasuenue DitninreitHa s Gpotosaddexra. bubmmoreka [JOK
"Kpacnast rpanuna" ¢orospdexra https://m.edsoo.ru/ff0d015e
bubmmoteka IIOK
99 JaBnenue ceera. Onwithl [1. H. JIeOenepa https://m.edsoo.ru/ff0d04a6
bu6mmoreka IIOK
100 B 7
OJIHOBBIC CBOMCTRA HacTiil https://m.edsoo.ru/ff0d0ca8
Bonnsl ne bpoitns. /[nvna BonHsl e bpoiins
101 u aSMeﬂLI Op6J'IaCTI/IIJ['IOKaJ'II/ISa I/II/IH ’ bubmorexa LOK
p p N H https://m.edsoo.ru/ff0d0ca8
JBUKYIIEHCS YaCTHIIBI
102 KopmyckynsipHO-BOJIHOBOM yaanu3m bubmorexa [TOK
pHycryIip Y https://m.edsoo.ru/ff0d0ca8
103 Judpaxius 3JeKTPOHOB HAa KpUCTaIax
Creunguka u3mMepeHuit B MUKPOMUPE.
104 CooTHOLIEHHS] HEONTPEACIEHHOCTEN
I'eitzenbepra
105 Pemenue rpadguveckux 3amaq «Pery EF9» hitps://phys-

ege.sdamgia.ru/
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«Pemry EI'D» https://phys-

106 Pemenue pacuéTHpIX 33124 .
ege.sdamgia.ru/
107 KontposbHas padota mo temam: "OCHOBBI
CTO", "KopmycKyJsipHO-BOJIHOBOM ayanu3m"
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnmnoreka HOK
108
[Tnanerapnas mogens atroma Pesepdopaa https://m.edsoo.ru/ff0d091a
bubnuoreka [IOK
109 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
110 Buasl cnektpoB. CriekTp ypOBHEM SHEPrUn bubnnoreka [JOK
aToMa BOJIOpOJIa https://m.edsoo.ru/ff0dOafa
111 CHoOHTaHHOE U BBIHYKJIEHHOE U3J1yYeHUe
cBeTa
112 Jlazep
Hyxnonnas moznens siapa I'elizenoepra-
113 I/I}B]aHeHKO. 3apsn u MaIC)COBoe qI/Icn(I)) anpa. bubnmorexa [JOK
https://m.edsoo.ru/ff0d1162
W3oTtonbl. PagnoakTHBHOCTH
3aKoH paJMoaKTUBHOTrO pacmnaja. CBorcTBa
114 MOHU3HMPYIOLIETO U3llyueHus. Biausinue
PaINOAKTUBHOCTH HA )KUBBbIE OPTaHU3MBI.
Jlozumerpust
DHeprus CBA3U HYKJIOHOB B sJipe. SnepHble
cwibl. [ledext macce sapa. SAnepHbie
115 peakuuu. Snepusie peakTopsl. [IpobremMsr bubnmnoreka [JOK
YIPaBIAEMOr0 TEPMOSAIEPHOIO CUHTE3A. https://m.edsoo.ru/ff0d1356
DKOJIOTHYECKHUE aCTIEKTHI Pa3BUTHUS SICPHOMN
SHEPTETUKHU
116 Meroas!l perucTpanuu U UCCIEI0BAHUS bu6nuorexa [IOK

QJICMCHTAPHBIX YaCTHUII. (DYHI[aMCHTaJIbHBIe

https://m.edsoo.ru/ff0d0e38
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B3aUMOJCUCTBUA. bapruoHbl, ME30HBI U
nentonsl. [Ipencrasinenue o CtangapTHOM
Mojenu. KBapk-riatooHHas MOJEb aJJpOHOB

®usuka 3a npenesnamu CTaHIapTHON MOJEIH.
117 TémHas MaTrepus U TEMHas SHEPTHsL.
EnuncTBO (DM3nveckoil KapTHHBI MUpa

118 KontponbHas padota no teme "dusnka
aToma u sipa”

OTansl Pa3sBUTHUA aCTPOHOMUU. 3HaueHME
ACTPOHOMUH

119

[TpruMeHUMOCTH 3aKOHOB (PU3UKH IS
120 0OBSICHEHUS IPUPOJIBI KOCMHYECKHIX
00BEKTOB. MeTOo/1bl aCTPOHOMHYECKUX

HCClIeJOBaHUI

COBpCMeHHI)IC OIITUYCCKHE TCICCKOIIBI,
121 PaguoTEeNeCcKOIbl, BHEaTMOChepHas
aACTPOHOMUS

122 Bun 3Bé3anoro Heba. Co3Be3ausi, spKue

3BE3/1bl, INIAHETHI, UX BUIMMOE JIBIKEHHE
Conneunas cucteMa. Comnnie. CorHeuHas
123 akTUBHOCTB. Mlcrounuk sHepruu CosHua u
3BE3]

3BE3/1b1, UX OCHOBHBIE XapPAKTEPUCTUKH.
124 Jlnarpamma "creKTpajabHbIM KJlacc —
CBETUMOCTB"

125 3Be3abI IIIaBHOM ITOCIIEN0BATEIILHOCTH

126 Buyrtpennee crpoenue 38&31. CoOBpeMEHHbIE

NpCACTABJIICHUA O IPOUCXOKICHUN U




spoatonuu CoJiHIIa U 3BE3]1. DTallbl JKU3HHA
3BE3]T

127

128

129

Mineunsiii [1yte — Hama ['anaktuka. Tunsl
rajJlakTuk. YEpHbIE ABIPBI B A1pax rajJakTHK
Bcenennas. Paciupenue Beenennoid. 3akoH
Xab6ua. Teopust bonbiioro B3peiBa.
PenukroBoe n3imyuenue

MacmrabHas ctpykrypa Beenennoid.
Meraranaktuka

130

131

132

133

134

Hepeménnsie npobdieMbl acTpOHOMUU

Ou3nyeckuil MpakTUKyM 0 TeMe
"UccaeqoBanue MarHUTHOI'O IOJIA
HOCTOSTHHBIX MaruutoB' ninu "UcciaenoBanue
CBOMCTB (peppOMarHeTUKoB" uim
"NccnemoBanue NeiCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepenue cuiel AMnepa" win "M3yuenune
3aBUCUMOCTH CHJIBI AMIIepa OT CUJIBI TOKA"
win "Onpenenenre MarHUTHOM MHIYKIIUU Ha
OCHOBE M3MepeHus cuibl Ammepa”

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS YIEKTPOMarHUTHOM
uHAyKIuK" win "OnpeaeneHue HHIyKIUU
BUXPEBOI'0 MarHUTHOTO NOJIA"

Pu3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue siBICHUS CAMOMHIYKIIUN"
i "COopka MOJENN 3IEKTPOMArHUTHOTO




reHeparopa"

135

136

137

138

Du3NYECKU MPAKTUKYM 10 TEME
"N3mepenue neproia CBOOOIHBIX KoJeOaHui
HUTSHOTO U NIPYKUHHOI'O MasiTHUKOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasgTHHUKE"

®Ou3MUECKuil MPAKTHKYM 10 TEME
"HccnenoBanue mepeMEeHHOr0 TOKa Yepe3
[IOCIE0BATEIBLHO COEINHEHHBIE
KOHJICHCATOP, KaTYIIKy U pe3UCTOp" HIIn
"HUccnemoBanue paboThl HICTOUHUKOB CBETA B
LIEeTIH TTIEPEMEHHOT0 ToKa"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
[1apaMeTPOB 3BYKOBOI BOJIHBI"

139

Pu3HYECKUl IPAKTUKYM I10 TEME
"U3mepenue nokasaresns npeioMIIeHUs
crexna”

140

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe
x’uakux uH3)" unu "M3Mepenue hokycHOTO
paccTOsSHUS PACCENBAIOIINX JINH3"

141

142

@u3nYeCcKUil NPAKTUKYM IO TEME
"Habmonenne nudpakuuu, nHTepHepeHnn
U noJisipu3anuu ceera'

@u3NYECKU MPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SBHEPTUU




PENATUBUCTCKUX YacTull (1o poTtorpadpusim
TPEKOB 3apsDKEHHBIX YaCTHUI] B MATHUTHOM
nose)"

143

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha ocHOBe
uccienoanus porodddexra” wim
"HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA
yepe3 CBETOANO0/1 OT HaNpsDKeHUs "

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peskKeHHOTo
aTOMapHOI'0 BOAOPOJa U U3MEpPEHUE
noctostHHOW Punbepra"

145

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
WCIIONb30BaHueM no3umerpa’ uinu "M3ydenue
MOIJIOLIEHUS OeTa-4acTUL] ATFOMUHHEM"

146

147

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
OTIpe/IeTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiyumapus 1 sipkue
3B&3161" uan "HaOmroieHus B TEJIeCKOI
JlyHbI, TUIaHET, TYMAHHOCTEN U 3BE3HBIX
CKOILICHMT"

O06o01eHue U cucTeMaTH3alys 3HaHui. Ponb

(OU3HUKYN ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLIMAJIbHOM M STHISCKOMN




cdepax IesITeNbHOCTH YeTI0BeKa

O0o001Ienre ¥ cucTeMaTu3anys 3HaHui. Pomis
148 U MecTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA
O06001IeHre 1 cucreMaTu3anus 3HaHuii. Pois
(buzuveckoit Teopun B HOPMUPOBAHUH
MPEACTABICHUH 0 (QU3NYECCKOIN KapTHHE MUpa,

149 o
MeCTO (PU3UYECKON KapTHHBI MUpa B 00IIeM
PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

150 O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
TeMme "Kunemarnka"

151 O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
TeMe "Kunemarnka"

152 O06001IeHre B cucTeMaTH3ays 3HAHUH 110
teme "JluHamuka"

153 O06o001IeHre U CHCTEMATH3aLNs 3HAHUH 110
teMe "CraTtuka TBEpAoro rena”

154 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKE"
O0001IeHre B cUcTeEMaTH3aIs 3HAHUH 110

155 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON
Teopun"

156 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Tepmonnnamuka. TenaoBble MalvHbI"
O0o001IeHre U CHCTEMATH3aLKs 3HAHUH 110

157 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.

da30BbIe IEPEXOBI"




158

O06o001IeHre U cucTeMaTU3alus 3HaHUH 110
Teme "DnekTpudeckoe mnoie"

159

160

O06o0muieHne 1 cucTeMaTu3alys 3HaHUH 110
teMe "[locTOsHHBIN 3neKTpUuyecKuil ToK"

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
teme "Toku B pa3nuyHbIX cpenax”

161

O000111eH1E U CUCTEMATHU3aIMs 3HAaHUN 110
TeMe "MarautHoe noie"

162

163

164

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATH3aIlMs 3HAHUI 110 TEME
"JJIeKTpOMarHuTHasE UHIYKIUs"

PesepBHrlit ypok. O60011eH1E 1
CHCTEMaTHU3allus 3HAHHUI 110 TeMe
"Mexanunueckue kojiebanus"

PesepBHelit ypok. O60011IeHNE 1

CHUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"DneKTpoMarHuTHeIe KosebaHus"

165

PesepBHblil ypok. O6006111€HNE U
CHCTEMaTHU3alus 3HAaHWIA TI0 TeMe
"MexaHHUeCKUe U AIEKTPOMArHuTHbIE
BOJIHBI"

166

PesepBubIil ypok. O6001eHIE 1

n

cucTeMaTu3anus 3Haguil no teMe "OnTuka

167

168

PesepBHeIit ypok. O6001IeHNE 1

cucTeMaTu3anus 3Haguil o treMe "OCHOBEI
CTO"

PesepBHelit ypok. O600ICHHE 1
CucreMarmu3anuia 3HAHUH 10 TeMe




"KopnyckynsipHO-BOJIHOBOM Ayan3m"

PesepBHbIil ypok. O600111IcHIE 1

169 cucTeMaTu3alus 3HaHui 1o teme "dusnka
aroma"
PesepBHbIil ypok. O600111IcHIE 1

170 cUcTEMAaTH3anus 3HaHUH 110 Teme "dPu3uka
ATOMHOTO SIJIpa ¥ 3JICMEHTAPHBIX YacTHIl"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

170

16







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

» dusuka, 11 kimace/ KacesinoB B.A., O611ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

®dwusuka, 10 xkmacce/ KacesaoB B.A., O0miecTBO ¢ OrpaHndeHHOM
otBeTCcTBEHHOCTHIO "J[IPODA"; AkiimonepHoe o61iecTBo "M3narenbcTBo

"IIpocBemienue"

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Metoauueckoe nocooue aist yuurens Kk yueOnuky KacbsitHoBa B.A. / Bnacos

N.I'., Kacesanos B,A,,

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Enunas xostekius nugpoBbiX 00pa30BaTebHBIX PECYPCOB

http://school-collection.edu.ru/

College.ru: ®usuka http://college.ru/fizika/

Caiit ny1s1 mpenofaBaTeneit GU3NKM, yJaluxcs U UX poauTeNen

http://www.fizika.ru/



«Pemry ET'D» https://phys-ege.sdamgia.ru/






