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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpEAHEro oO0ero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «Pusrka» B 00pa30BaTEIbHBIX OpraHU3aLNIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M pPa3BUTHUA OOYYAIOUIMXCS CpeACTBaMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

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

cojiepkanue yueOHoro npeamera «@usukay 1o rojgam oOy4eHusl.

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

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTABISICT BO3MOXKHOCTH JJISI pea3alldd  PaA3JIMYHBIX METOAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duzuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBE y4eOHOTo MpeaAMeTa B IIKOJIEe, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadmeir u actpoHommen. Mcmonap30BaHME W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €T0 OCTPOECHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

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

Hoea cymanumapuzayuu. EE peann3anus NPeaIosaracT HCIHOJIb30BAHKE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IPEANOaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

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

OcBoeHMe cofiepKaHus MPOTPaMMbI TI0 (PU3HKE JOJHKHO OBITH MMOCTPOEHO HA
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHUYECKOTO OSKCIEpPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKyM MpoBoAuTcs 160 B KoHue 10 u 11 kmaccos, aubo mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCSl CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMATUKHU JJIS 3THX BHJIOB YYCHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHAE OOYYaAIOMUMHCS YMCHHUSMH TPOBOJWTH TIPSIMBbIE ¥ KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKON MOJIENbIO, 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 OOBSICHEHHUE/TIpPEeJCKa3aHUe 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-
TEXHUYECKOMY OOECIICUCHHUIO0 Y4eOHOTO IpoIiecca Kypc (PU3MKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX padbOT M pabOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

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

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



OJTHOTO KOMIUIEKTa Ha JBYX OOydYalOIMXCA. TeMaTHYeCKhe KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 00111eM 00pa30BaAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUSI K OKPYXKAIOIIUM SIBJIICHUSIM;

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

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

dbopMupoBaHUE TPEACTABICHUN O poiau (U3KMKU JJISI Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

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

JlocTikeHHne 3TUX Ielield 00ecreunBaeTCsl PEelICHUEM CIEAYIOIUX 3a/1ay B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS pPa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

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

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOEKTHO-HCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

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

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

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



COAEPXKXAHUE OBYUYEHUA

10 KUIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce IMOo3HaHus Npupojsl. HabmroneHue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHmid  (puU3MYecKkux  BenwuuH  (abcomroTHas U
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAsl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbl €ro MpuMeHUMocTu. dusnueckas
TEOpHUs.

Ponb u mecto ¢usuku B (GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKyM.

N3mepeHue cuwibl TOKa W HANPSOKEHUST B MU TMOCTOSHHOTO TOKa MpPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi naboparopueit no ¢usuke. [Ipumepsl usmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a71a4l MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemelienne, CKOpoCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHune nepeMelieHui U CI10KEHUE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIBLHOM TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOAHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



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

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCYETA, WIUTIOCTpAIsl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

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

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHONM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehble cuctemsl oTcyéta. lIpmHumn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CITyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuyeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLIMATbHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOM INTOCKOCTH HA 33JaHHOE PACCTOSIHUE OT €r0 MACCHI.



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

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOocTH Frp(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTebHOE JBHKEHHUE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOrO TeENa, HMMEIOLIEr0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LleHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHnIManbHBIE W HENOTEHUMAJbHbIE Cuibl. [loTeHnmanbHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbs KOCMUYECKask CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOW JHEPIHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3mepeHne nMiyibca Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3Mepenre KHHETUYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

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



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJbHAS — peJlaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOr0 Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TemnoéMkocTh Tena. YaelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHHMe Maiiepa. YnaenpHas TEIUIOTa CrOpPaHHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aauadara. AOCONIOTHAs TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukn Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIUJIOBBIX» OTXOJO0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME yAECTbHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcamus. VcmapeHue W KWImeHHWe. Y enbHas
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsxenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0OaxX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKHE IPOILIECCHI:  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.



Kanumsipasie siBJIeHUS.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

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

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

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy 1mapa. Ilome paBHOMEpPHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

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

OHeprus 3apsHKEHHOT0 KOHACHCATopa.

JIBr>keHME 3apsyKEHHOM YaCTULBI B OTHOPOJIHOM JJIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIPHOOpOB,
KOHJIeHcaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTD  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAgu
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBusl CylnIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro ToKa. McTouHuMKM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHHUE IPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKa OT HaNpsSOKEHHS ISl JIaMITbI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCThH COIMPOTUBICHHS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHUYecKue yYCTpOMCTBA M INPAKTUYECKOE IPHUMEHEHME: Ia30pa3psiiHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIUYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, MPOBEpKa MPEMIOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCSL C YUETOM COJIEPIKATEIBHBIX MEXIPEIMETHBIX CBI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

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

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMAaTepUaloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYIPOBOIHUKOBEIE IPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. DaekTpoauHamMuKa.

Tema 4. Mazhummnoe noJe.

B3auMonelcTBUEe TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuina JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe nosie B BeuectBe. DeppoOMarHeTUKM, Napa- U TUaAMarHeTHUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptHa  7uHHMI  WMHOYKOMM ~ MAarHATHOTO  MOJS  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JeiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBONUCTB PeppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUs CWIIBI AMIIEpa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE ITPOLECChl: MHAYKIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MaranTa B alIOMUHUEBON (METHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

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

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: 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.

UccnenoBanue kosneOaHUWN Tpy3a Ha MACCHUBHOM MpPYXHHE C UEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAOIKUX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa ¢ aMIUIMTYJOM CHIIbI TOKA B KOJIe0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWs MpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIKUX AIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpoCTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IIyYEHHUS DJIIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u quppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3anus, Tudpakius, UHTephepeHITUs.

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 MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiioxkHbIA cocTaB O€Ioro cBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHMH3bI OT €€ FeOMETPUM U OTHOCHUTEIHHOTO
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 PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne nmpeaomMiIeHHs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINM JIa3epHOTO U3JIYyUEHHUS Ha IBYX IIEISX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3znesn 6. OCHOBBI CIeIHAJIBHON TEOPUHM OTHOCUTEILHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JTAOOPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onpitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucropa.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHH4eCKre YCTPOMCTBA M TEXHOJOTUYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npAKMuKym.

Habnronenue IMHEHYaToro CuexTpa.

HccnenoBanne cnekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOMCTBa MOHM3HMPYIOUIETO M3JIy4YeHUs. BiusHHE paguOaKTUBHOCTHM HA >KUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

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

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. OJKOJOTHMYECKUE ACHEKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npegenamu CraHmapTHOW Mojenu. TéMmHas martepuss U TEMHaA
SHEprusl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHn4eckne yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HAaHCHasi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUH M aCTPOPU3MKH.



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

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

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

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mneunsit Ilyte — Hama [Nanaktuka. [lonoxxenne u nBuwxenue CoJiHIA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

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

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 cO3Be3Aus (CEBEpHOTO MOJIyIIapus U SIPKHUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMATHYECKUX  paszaenax «YUYEHUUYECKHMUA  JKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



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

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHMHE MUpPA, 3HAYCHHUE ONMCATEIbHOU,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUNA O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpeJiesIeHHE IO TIIOCKUX PUTYp U 00BhEMA Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3ByKOBass JUArHOCTUKA B MEIUIIMHE, OINTHUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meub, ynIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I arrapar, BOJIOKOHHAs OIITHKA, COJTHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOUIeCTBa, pPaCIIMPEHHUE >KU3HEHHOI'O
OIBITA M OMBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3ALMU OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEIbHOU JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MMO3MIMH  OOy4Yarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIeHMHM B 0Opa3oBaTeIbLHOMN
OpraHu3alny;

e yMEHHE B3aUMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU ESTENBHOCTH.

NATPHOTHYECKOI0 BOCTIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OLIEHWBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBbI U ILIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOIO OYIYyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:



ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAsA JCTETHKY HAYYHOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYAOBOTO BOCIIUTAHUS .

MHTEpEC K pa3nuuHbiM chepam mpodeCCHOHATBHON ACSITEILHOCTH, B TOM
YHClie CBS3aHHBIM C (QU3WKOH ¥ TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HCHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HaHHUE IJI00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAHWE M OCYIIECTBIECHHUE ACHCTBUN B OKpYXKaloLlEed cpeae Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKe.

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JNESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYIO M HCCIIEI0BATEIbCKYIO
NeSATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (OpMyIHMpOBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NESITENIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JNOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEYUS B PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.



Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

BJIa/IETh HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
busznuecKoil HayKu;

BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJEp>KaHusl, MPUMEHEHHUIO PAa3IMYHBIX METO/I0B TO3HAHMS,

BJIaJeTh BUIAMU JEATEIHHOCTU IO MOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU yUEOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3W M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTAaTh TUIOTE3y €€ pelIeHus, HaxoQuThb AapryMeHTbl Jis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (OPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMaLUU (PU3HMUECKOTO COMEp KaHUs
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISITh MOHUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIIONIb30BaTh CpeICTBa HH(POPMALMOHHBIX W  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEp)KaHUS B Pa3IMUYHBIX (opMaTax c
yu€TOM Ha3Ha4yeHWs WHGOpPMAlUMKU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyAIHU3AIIH.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

OCYILECTBIATh OOLIEHWE Ha YpokKaXx (U3MKM U BO BHE-YpPOUYHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(MIUKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
WHIMBUIYAIBHON paboThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHUBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEUCTBUM, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KIOTO yYaCTHMKAa KOMAaHJIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEH C NO3ULUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IUYHBIX
CUTyallusiX,  IpPOSBISATH  TBOPYECTBO M  BOOOpa)xkeHHe,  ObITh
WHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIUECTBJISITh  TTO3HABATEIBHYIO JEATEIIBHOCTh B
obsacth (U3UKA U AaCTPOHOMHHM, BBISBISATH MPOOJIEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;



c1oco0cTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTH
($u3MKHM, TOCTOSHHO MOBBIIATH CBOM 00pa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSAM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOW pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI pedIIeKCHU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIEHUS MO HX
CHIDKCHHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTUX HA OIMIHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIIMOHATbHBIN UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHWsA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOpPETYJIMPOBaHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NTPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HMOIIMOHAJIBHBIM WM3MEHEHUSIM U MPOSBISATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIIEXy, ONTUMH3M, HHUIUATUBHOCTb, YMEHHE NEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

HSMIIATUHU, BKJIIOYAIOLWIEH CIIOCOOHOCTh MOHUMATh HMOIMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOH(IUKTHI.



[MPEAMETHBIE PE3VJIbTATBI

K xoniy oOyuenusi B I0 knacce npeqMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JITHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJib U MECTO (DM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUHN O (PU3UUECKON KapTHHE MUPA;

paziuyaTh YCJIOBUS NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE TMajJieHue, aOCOoNOTHO ymopyras aedopmanus, aOCOIOTHO
ylnpyroe 1 ad0COJIFOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, KUIAKOCTU
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHUIlbl, 00JIaCTHM) MPUMEHHUMOCTH (PU3UUYECKUX
3aKOHOB, MTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UpPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATHUKH DPABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HplOTOHA, TpPUHLIMI OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
OHEPrUHu, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXAHMYECKON 3HEepruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJokeHHs MKT wu 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMS] HWJEAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEIHEHM KHUHETUYECKON
SHEPrUeN TEIMJIOBOIO JIBMYKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO



raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knanelpona, TmepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUYECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULHNHN DIEKTPUUYECKUX
MOJIEM, IPU ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH BAa)KHBIE COOTHOILIEHHWA: 3aKOHbI OMa g ydacTka
LHENA W U1 3aMKHYTOM DJIEKTpUYECKOW nemnu, 3akoH Jxoymsa—JIeHna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJICHUE, NOTCHUWAJIbHASI DJHEPIUs, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CUJIa YIPYIOCTH, CUJIa TPEHHUs, MOILHOCT,
SHEprusl B3auUMOJEHCTBUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
HEprus ynpyroi gedopmaruu MpPYKHHBL, KOJIHUYECTBO TEIIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEpPrusl WUACAIBHOTO OJHOATOMHOIO rasa, paboTa HAEaJbHOro rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpsHOro TteniaoBoro
JIBUIaTelIsd; HIEKTPUYECKOE T0JIe, HAIPSHKEHHOCTD DJIEKTPUYECKOIO MOJIA,
HaNpspKEHHOCTh TOJII TOYEYHOTO 3apsija WIM 3apsHKEHHOro Imapa B
BAKYYyME W B JUIJEKTPUKE, IOTECHIHAI JJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  NOTEHLHAJIOB, JJEKTPOJBIKYIIAs  CHJIa, CHJA  TOKA,
HaIIpsDKEHUE, MOLIHOCTh TOKA, OJJIEKTpUYECKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTHBIIEHUE yYacTKa LENH C IOCJIEI0BATEIBHBIM U
MapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBHKEHUE, TEIUIOBOE [BWIKEHHE 4YaCTHIl BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHkKeHUE, Muddy3us, ucIapeHue,
KUIIEHUE W KOHJEHCALMS, IIJIaBJICHUE U KPUCTAILIM3alMsl, HAPABIECHHOCTh
TEIUIONEpEAauM, IEKTPU3ALUS TEJl, SKBUIIOTEHIMAIBHOCTDb IIOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKOIN BEITMUUHBI OT
OPYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHHI, TpPU  ITOM



KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCHUMOCTH (PU3WYECKUX BEIWYMH B BHUAEC TIpapUKOB C YYETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, ENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCIIEJOBAHMSI;

IPOBOJANTHh KOCBEHHbIE WM3MEPEHUs (PU3MUECKUX BEIMYMH, NIPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOANUTDH ONBITHI 110 IPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOil Mojenu, OTBEYawlleld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (HOPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoBOJUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBATh PE3YNbTATBl M KOPPEKTUPOBATH METOIbl PELICHUS C
Y4ETOM OJIyYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJICHUH C ONIOPOIl HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PAllMOHATIEHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEpKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HH(pOpMalMiO M OLEHUBaTh €€
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
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

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

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

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MHpa, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOAMHAMUKH, CHEHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
busuku, poib (puszudeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUM O TIPUPO/IE;
pa3vyath YCJIOBUS MPUMEHUMOCTH Mojeled (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJeOaHUsI, MAaTEMAaTHICCKUNA MasTHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeIbHbIH KOHTYpP, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO siJipa U
KBAaHTOBOM MOJICJIU CBETA;



paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cwia JlopeHuna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBsazp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKONM IEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHaJTU3UPOBATh U OOBACHITH KBAHTOBBIC MIPOLIECCHI U SABJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHaA  JIs
doTorpdexra, mepBpId W  BTOpPOM TocTydarel bopa, mOpuUHIMI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJB3Ys BEITUYUHBI:
HaIpPsHKEHHOCTh AJIEKTPUUYECKOTO MOJISA, MOTEHINAT 3JIEKTPOCTATHYECKOTO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TOJIsl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUMA:
AJIEKTPOMATHUTHAS UHYKIIMS, CAMOUHYKIIUS, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dbotoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
a5iep, ramMMma-usiydeHue snaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpAaBICHUE HWHAYKIIMM MAarHUTHOTO TOJISI MPOBOAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH U300paKeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJII aHalm3a ©W  OOBSACHEHHS (U3WYSCKUX  IPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX TeJl, IBOJIIOLUHU 3BE3/] U BCelleHHOI;



OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCIIOJb30BAaHUEM TMPSMBIX HM3MEPEHMI, MpPU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTb  BBIBOABI 10  pe3ysbTaram
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJbHBIA METOJI M3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBATH
AKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHAJIH3UPOBAThH
MOJy4YeHHBIE Pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce MpeaoKEeHHON
TUIIOTE3bI;

OIKCHIBAaTh METO/bI IIOJYUYEHHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMU;
coOJiro1aTh paBuiia OE30MacCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCIIEOBATENICKOM W IPOEKTHOW [JEATEIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
dusznyeckne MOJeNnu, OTBEYarollhe TPeOOBAaHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUYECKUX TEOpUM
OpU  HCIOJNb30BAaHMM MAaTEMAaTUYECKUX METOJOB pEeUIeHHs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIM3UPOBAThH
PE3yNbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM TMOITYYCHHBIX
pe3yIabTaTOB;

pemath KayecTBEHHbIE 3ajaud, TpeOyrollue NPUMEHEHHUs 3HaHUM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
IENOYKY pacCyKIEHUI ¢ ONOPOM Ha N3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBaTh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
JIESITEIbHOCTH YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH TMpolieccaMu, C



MO3UIINN YKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUN
HAYKM W TEXHOJOTHM Uil JAJBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHble CIOCOOBI padoThl ¢ MHpopManmen (Guznyeckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHEIE
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH W MpeabsBICHUS y4eOHOW U
Hay4YHO-TIOMYJISIpHON MHGOPMAILIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMary, TMOJYYEHHONM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUYECKHU
aHANMM3UPOBaTh  MOJIydaeMyr0  HWH(opMmamuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KAaK HAa OCHOBE WMEIONIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBJIATH OpTraHu3allMOHHbBIC u TO3HaBaTEIbHbIC YMEHUSA
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsS  HOBBIX 3HAHUM B  TpoIlecce
BBITIOJTHEHUS MPOEKTHBIX U Y4€OHO-UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B TpyINe C HCIOJHEHUEM pPa3JIMUYHBIX COILUAJIBHBIX POJIEH,
IJIaHUPOBATh PabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACISATh JACATEILHOCTD
B HECTAHJAPTHBIX CUTYyalMsAX, aJ€KBATHO OIICHUBATh BKJaJ KaXXJOT0 U3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMOil IPOOJIEMBbI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHEIHUAIBHOCTIM (DHU3UKO-TEXHUYECKOTO TIPOQuIIS.
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23 €XaHWYECKUE U IJICKTPOMArHUTHBIC 10 1 https://m.edsoo.ru/
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Wroro no pazmeny 5
Paznen 4. KBAHTOBAS ®U3UKA
41 KopnyckysipHO-BOJIHOBOW Jyalin3m 15 https://m.edsoo.ru/
4.2 ®duznka aToma 5
43 ®dusnka aTOMHOTO A]pa U 2JIEMEHTapHBIX 5

YACTHIL



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12 ‘ https://m.edsoo.ru/
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16 ‘
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJICPYKAHHS U OIIbITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/

10 KJIACC

Ne
n/n

Tema ypoka

HOYPOYHOE IINTAHUPOBAHMUE

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypChI

®duszuka — pyHaaMeHTaabHas HayKa o
IpUpoJie

Hayunblil MeTOJ TO3HAHUS U METOABI
WCCIICIOBAHMS (PU3NICCKUX SBIICHUHN
OKCIIEpUMEHT U T€OpUs B IIPOLECCE
no3HaHus npupoasl. Habmonenue u
HKCHEPUMEHT B (PU3UKE

https://m.edsoo.ru/ff0c32e2

4*

CrniocoOrl n3mMepeHus: GU3NYECKUX
BEJIMYUH™

6*

7*

AGCoIt0THAs M OTHOCHUTENbHAS
MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX
BEJINYUH

MognenupoBanue B ¢pusuke. Poib n
MecTO (pU3UKU B POPMUPOBAHUH
COBPEMEHHOW HaAYyYHOU KapTUHBI MUpA,
B [IPaKTUYECKOMN JESITeTbHOCTU
Jronen®

Mexannueckoe nBuxkeHue. Cucrema
orcueTa. OTHOCUTEIBHOCTD
MeXaHHUYecKoro aBrkenus. [psamas u
oOpaTHas 3a/1a4yu MEXaHUKU™

https://m.edsoo.ru/ff0c3508

Pannyc-BekTop MaTepHalbHON TOYKH,



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508

€ro MPOEKIUU Ha OCU KOOPJMHAT.
Tpaexropus. [lepemenienue.
CxopocTtb. X mpoeKuuu Ha OCH
KOOpJIUHAT

9*

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEIHOTO
JIIBUKEHUA™

https://m.edsoo.ru/ff0c3620

10

11*

12*

13*

14*

CrnosxeHue nepeMeIieHnii 1 CKOpOCTEH.
Pewenne 3anau

HepaBHoMepHOe nBUKEHHE.
MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE.
[IpssMonMHENHOE NBUKEHUE C
MIOCTOSIHHBIM YCKOpEHUEeM™

I'paduueckoe onucanue
MIPSIMOJIMHENHOTO JBUKEHHUS C
MIOCTOSIHHBIM YCKOpEHHEeM™

CBoOoaHOe nasieHue. Y CKopeHue
CBOOOJHOrO MaJieH!sl. 3aBUCUMOCTh
KOOp/AMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHU U UX rpaduku™

JIBrokeHue Tena, OpOIIEHHOTO MO/
yTJI0M K TOPU30HTY™

https://m.edsoo.ru/ff0c372e

https://m.edsoo.ru/ff0c39cc

15*

KpuBonuHelinoe nBuxeHue. /[Brxenne
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs
ckopocts. [lepuon n wacrora.
LlenTpOocTpeMHUTENBHOE U MOTHOE
YCKOpEeHHe™

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

16

KonrponsHas pabora o teme
"Kunemaruka"

17

IIepBb1if 3ak0H HproTOHA.
NHepuuanpHble CUCTEMBI OTCUETA.
[IpuHnun otHOCHUTENBHOCTH [ anmunest.
HewnnepuuanbHble CUCTEMBI OTCYETA

https://m.edsoo.ru/ffOc3be8

18

19

Cuia. PaBHOJEHCTBYIOIIAs CUJIa.
Bropoii 3akon Herotona. Macca

BzaumoneiictBue ten. Tperuil 3akoH
Hrrotona

https://m.edsoo.ru/ffOc3be8

https://m.edsoo.ru/ffOc3be8

20

[IpuHIMI cynepno3unuu Cuil.
Pemenue 3agau Ha npuMeHeHNE
3akoHOB HproTOHA

21

22*

23*

3aKOH BCEMUPHOTO TATOTEHUSI.
DKBHUBAJICHTHOCTh TPAaBUTAIIMOHHON U
MHEPTHOU MaccChl

Cua TSODKECTH M YyCKOPEHHUE
CcBOOOIHOTO ITageHus™

JIBrokeHre HEOECHBIX TeN U HX
HCKYCCTBEHHBIX CITyTHUKOB. [TepBas
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kemuepa™

https://m.edsoo.ru/ff0c3d00

24*

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena*

https://m.edsoo.ru/ff0c3e18

25*

Cuita Tpenus. [Ipupona u BuabI cui
TpeHI/ISI. ,HBI/I)KGHI/IG B JKUAKOCTHU U I'a3c
C YIETOM CHUITBI COITPOTUBIICHHS
cpenbr*

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

26*

Hasnenue. I'mapocrarnueckoe
nasnenue. Cuna Apxumena™

27

28*

29

AOGCOIIOTHO TBEPOE TEIIO.
[MocTynarensHOe U BpaliaTebHOE
JIBMDKEHHUE TBEPJIOTO Telia

MOMEHT CHIIBI OTHOCUTEILHO OCH
BparmieHus. [1nedo cunpr™

Crnoxenue CUJI, ITPHUIIOKCHHBIX K
TBEPAOMY TCITY. HeHTp TAXKECTHU TCJIA.
YcnoBus PaBHOBCCHA TBEPAOIO TCJIA.
Bu bl PaBHOBCCHA

https://m.edsoo.ru/ff0c41a6

30

Pemenue 3agau

31

32*

33

KonTtponbHas pabota 1o Teme
"Munamuka. CtaTrka TBEpIOTO Tena"

NMnynsc MmaTepralbHONM TOYKH,
CUCTEMBI MaTEpUAIIbHBIX TOYEK. LleHTp
MacC CUCTEMbI MaTEPUAIbHBIX TOUEK.
Teopema o 1BMYKEHMH LIEHTpa Macc™

I/IMHy.]'II)C CHJIBI U UBMCHCHUEC

HUMITyJIbCa TCJIA. 3aKkoH COXpPaHCHUSA
HUMITyJIbCA. PeakTuBHOE ABHKEHHE

https://m.edsoo.ru/ff0c43d6

34

MoMeHT uMITysibca MaTepHATBHON
Touku. [IpencraBienne o coxpaHeHUN
MOMEHTa UMITYJIbCA B LICHTPAJIBHBIX
MIOJISIX

https://m.edsoo.ru/ff0c4502

35

36

Pemrenue 3agau

Pa60Ta CHJIbI HA MaJIOM U Ha KOHECYHOM
nepemenieHuu. ['paduueckoe



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MPEJCTaBICHUE PAOOTHI CHIIBL.
MonHOCTh CHIIBI

37*

38

39

40*

Kunernueckas sueprus. Teopema 06
M3MEHEHUH KHHETHYECKON YHEPTUU
MaTepUaIbHOU TOUKH™

IToTeHuManbpHBIE U HENOTEHIMAIBHBIC
cwibl. [loTeHIIManbHas SHEprusl.
Bropas xocMuueckast CKopocTb

Tperbs kocMuueckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOM dHEpPIrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUU

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHymm s uneansHON
KHUJIKOCTH™

https://m.edsoo.ru/ff0c4502

https://m.edsoo.ru/ffOc461a

https://m.edsoo.ru/ff0c478c

41

Kontponbhas padota mo teme "3akoHbI
COXpaHEHUs B MEXaHUKe"

42*

43

44

PazBuTue npeacraBieHuii 0 npupoie
TertoTel. OcHOBHBIE noJjioxkeHust MKT.
Hudodysus. bpoyHoBckoe aBmxeHne™

CrpoeHue ra3000pa3HbIX, )KUIKUX U
TBEPJBIX TeJ. XapakTep JBKEHUS U
BSaHMOHeﬁCTBHﬂ JaCTHUII B€IIeCTBa

Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).

KonunuectBo BemectBa. [locrosinnas
ABoraapo

https://m.edsoo.ru/ffOc4dc2

45

Temneparypa. TernnoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2

Tkana [enbcus

46 Pemenue 3amau

47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/ff0c570e

48 VYpaBuenue Menaeneesa-Knanerpona. https://m.edsoo.ru/ffOc511e
Pemenue 3anau

49* AOcoiroTHas Temreparypa. 3akoH
JlaapToHa™

50 W3omporieccsl B uacaibHOM ra3e ¢
MMOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA
I'pacdmueckoe npencraBneHne

51 M30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52 OcnosHoe ypaBHeHne MKT

53 Pemenwue 3amau
CBs3b a0CONIOTHO TemmepaTypbl
TEPMOJUHAMHYECKON CHCTEMBI CO

o4* CpeIHell KHHETUYECKOH 3Hepruein
MOCTYNATEILHOTO TEIJIOBOTO
NIIBIDKEHUSA €€ 4acTUI™

55 O06o001IeHre U cucTeMaTU3alus 3HaHU!
o teme "Ocuosl MKT"

56 KonTponbHas pabota mo teme
"OcnoBsl MKT"
TepmoauHaMuueckas cuctema.
3ajanne BHENTHUX ycnoBui st T/]

Y cUCTEMBl. BHenIHue U BHyTpEeHHHE

napameTtpsl. [TapameTpsl T/] cuctemsl
KaK CpeJIHHE 3HAYCHHS BEJINYHUH,



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e

OIUCKLIBAIONIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE™

58

59*

60

Hynesoe Hauano TepMOAMHAMUKH.
CamonpousBomabHas penakcanus T]]
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO

Monenb ueanbHOro rasa B
TepMOJUHAMUKE. Y CIIOBHS
IIPUMEHUMOCTH 3TOM MoAenu™
VYpaBuenue MeneneeBa-Knanelipona
Y BbIpaXXCHHE ISl BHYTPEHHEH
SHEPTUHU

61

BeIpaxxenue i1 BHyTpeHHEN SHEPTUH
OJIHOATOMHOI'0 HJICAJIBHOT'O Ta3a.
KBa3ucratnueckne u HeCTaTUYECKUE
IIPOLIECCHI

https://m.edsoo.ru/ff0c5952

62

DOneMeHTapHas paboTa B
TepMoanHaMuKe. Beraucienue padboTel
no rpaduky mporecca Ha pV-
auarpaMmme

63*

Temnonepenayda kak crnocod
M3MEHEHUs BHyTpeHHel sHeprun T /1
cUCTeMbI 0€3 coBepIleHus: paboThI ™

https://m.edsoo.ru/ff0c5c36

64*

65*

KonBek1usi, TermonpoBOAHOCTb,
u3nydyeHue™

KomnyectBo Temnorel. TemioéMkocTh
Tena. Y IeIpHas U MOJIsIpHas
TEMIO0EMKOCTH BeEIlleCcTBa. Y AeTIbHAas
TEIJI0Ta CTOPAHUS TOILIUBA™



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

66

Pacuér xonuyecTBa TEIUIOTHI IPH
TeruIonepeiaye

https://m.edsoo.ru/ff0c5c36

67

68*

69

[TonsTre 06 aquabaTHOM mporecce.
IlepBblil 3aKOH TEPMOAVMHAMUKH

KosudaecTBo TemioTel 1 paboTa Kak
Mepbl U3MECHEHUS BHYTPECHHEH SHEPrun
T]I cucrembr™

BTtopoii 3ak0H TepMOJIMHAMUKY IJIST
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeobparumocTh
MIPUPOJIHBIX MTPOIIECCOB

https://m.edsoo.ru/ffOc5efc

https://m.edsoo.ru/ff0c6230

70*

[TpuHIMITBI AEHCTBUS TEMIIOBBIX
mammH. KITJT*

https://m.edsoo.ru/ffOc600a

71*

72

MaxkcumanbsHoe 3HaueHue KITJI. I{ukn
Kapno*

Pemenue 3agau

73

DKOJIOTHYECKHUE aCTIeKThI
HUCITOJB30BaHUA TCIIJIOBBIX JIBI/IFaTCJICﬁ.
TernmoBoe 3arpA3HEHUE OKPYKAIOIIEH
Cpelbl

74

75

76

Pemrenue 3agau

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI
o teme "TepmoanHamuka. TerioBbie
MAaIIuHb"

KonTponbhas pabota no teme
"Tepmonunamuka. TeniaoBbie
MAaIIUHEL"

77>

[TapooOpa3oBaHue 1 KOHCHCAIIHS.

https://m.edsoo.ru/ffOc63b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c63b6

Hcnapenue u kunenue. Y nejibHast
TeI10Ta mapoodpazoBaHus ™

78

79*

Haceliennpie 1 HEHACHIIEHHBIE TTAPBI.
KauecTBeHHas 3aBUCUMOCTD
IUIOTHOCTHU M JIaBJICHUS HACBIIIEHHOTO
rmapa OT TEMIIEPATYPBHI, UX
HE3aBUCHUMOCTh OT 00BhEMa
HACBIIIEHHOT0 Tlapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
JKUJKOCTH

Brnaxxnocts Bo3myxa. AGCONIOTHAS U
OTHOCHUTEIbHAs BIaKHOCTH™

https://m.edsoo.ru/ff0c64d8

https://m.edsoo.ru/ff0c64d8

80

81

Pemenue 3ana4y
TBépnoe teno. Kpucrammueckue u

amopdHbIe Tena. AHU3OTPOIHS
CBOMCTB KpUCTAJJIOB

https://m.edsoo.ru/ff0c65f0

82*

[naBneHue M KpUCTATUIU3ALIMSL.
VY enpHas TenuoTa maBJIeHus.
Cybnumarus™

https://m.edsoo.ru/ff0c6708

83

Hedbopmarinu TBEPAOTO TETA.
Pactsoxenne u cxxatue. Cnur. Moyinb
HOwura. Ilpenen ynpyrux nedopmanuit

84

85

TenoBoe paciIMpeHue KUIKOCTEN 1
TBEPBIX TET. AHTAPMOHU3M TETIOBBIX
KoJe0aHnii YacTHI] BEIIECTBA

ITpeoOpa3oBanue sHeprun B (ha30BBIX
nepexonax

86

VYpaBHEeHHE TEIJIOBOTO OajlaHca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

87

88

89

Pemenue 3agau

[ToBepXxHOCTHOE HATSKEHUE.
Kanunnsipueie siBnenus. Jlapnenue noju
HMCKPUBJICHHON MTOBEPXHOCTHIO
xujkoctu. Popmyna Jlamtaca
O00011eHrEe U CUCTEMATH3aIMs SHAHUH
1o Teme "ArperaTHble COCTOSTHUS
BemiecTBa. Ma3oBbie nepexoab”

90

KonTponbhas padota no teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBble epexo b

91*

DnexTpu3anus Tea U €€ IposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buma
ANIEKTPHUYECKUX 3apsiioB. [IpoBoTHIKY,
JURJIEKTPUKU U MTOTYITPOBOJAHUKN ™

https://m.edsoo.ru/ffOc6bcc

92

93*

94

DneMeHTapHBIN ANEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHUSI SJIEKTPUUECKOTO
3apsana

B3aumopencraue 3apanoB. Toueynsle
3apsibl. 3akoH Kynona*

Pemrenue 3agau

https://m.edsoo.ru/ffOc6bcc

https://m.edsoo.ru/ffOc6ced

95

96*

DnekTpuyeckoe noje. Ero neiictBrue Ha
AIEKTPUICCKUE 3aPsIIbI

Hanpsk€HHOCTD 3JIEKTPUYECKOTO
nonsi. [IpoGublit 3apsz. JIunuu
HaNPSHKEHHOCTHU AJIEKTPUYECKOTO MOJIA.
OHOPOAHOE IIEKTPUIECKOE MOoJIe™

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

IloTeHMaAIILHOCTD

https://m.edsoo.ru/ff0c6f00

97 ANEKTPOCTaTUYECKOT0 noss. PasHocTh
MOTEHIIMAJIOB U HANIPSKEHUE
[loTenunanpHas 3Heprus 3apsaa B

98 ANEKTpOCTaTHYECKOM mose. [ToTenmnuan
ANEKTPOCTATUYECKOTO MO
CBsi3b HAPSHKEHHOCTHU TOJIS U

99 Pa3HOCTH MMOTCHIIMAJIOB IS
ANEKTPOCTATUYECKOTO OIS

100 [TpunHMn cynepno3uun
ANEKTPUUYECKUX TMOJIeH

101 Pemenue 3amau

102 [Tone Toueunoro 3apsna. [loae
PaBHOMEPHO 3apsHKEHHOM cepbl
ITosie paBHOMEPHO 3apsKEHHOTO IO

103 00béMy mapa. [lone paBHOMepHO
3apsHKEHHON OECKOHEUHON TIOCKOCTH

104 [IpoBOHUKY B 3JIEKTPOCTATUYECKOM https://m.edsoo.ru/ff0c7018
noJie. Y ClI0BUE paBHOBECHS 3apsiioB

105 JIMDIEKTPUKY U TIOJTYTIPOBOTHUKH B
ANEKTPOCTATUYECKOM I10J1€
Konpnencarop. DneKTpo€MKOCTh

106* KOHJIEHCATOPA. DIEKTPOEMKOCTD https://m.cds00.ru/ 067126
IUIOCKOTO KOH/IeHcaTopa™

107* [TapannensHOE coequHEHKE
KOHJICHCAaTOPOB™

108* [TocnenoBarenbHOE COETUHEHUE

KOHJIEHCATOPOB™



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

https://m.edsoo.ru/ff0c72c0

109 DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa

110 Pemenue 3amau

111 JIBr>keHue 3apsiKEHHOM YacCTULIBI B
OJIHOPOJTHOM 3JIEKTPUUECKOM I10JIe

112 Pemenue 3amau

113 O06o00111eHrEe U CHCTEMATHU3ALINS 3HAHUI
1o Teme "DiekTpuueckoe moie"

114 KontponbHas paboTa mo teme
"JnekTpuueckoe mose"

Cwuita Toka. [locTossHHBIN TOK. Y CII0BUS

115* CYLIECTBOBAHMSI IIOCTOSTHHOTO
AIEKTPUICCKOTO TOKa™

116* Hcrounukn Toka. Hanpsokenue u
DJ1C*

117 3akoH OMa Uit yJacTKa LETH.
DNEeKTpUUECKOEe COTPOTUBICHUE™
3aBUCHMOCTb CONIPOTUBIICHUS

118* OJIHOPOJIHOTO ITPOBOJIHUKA OT €0
JUTMHBI ¥ MO TOTIEPEYHOTO
ceueHus™

119 VY nenbHOE COMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3amau
[TocnenoBarenvHOE, MapaIeIbHOE,

120* CMEIIaHHOE COEINHEHNE
MIPOBOJAHUKOB™

191 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX

neneit. [IpaBuna Kupxropa*



https://m.edsoo.ru/ff0c72c0

122

Pemenue 3agau

Pabota snekTpuueckoro Toka. 3akoH

https://m.edsoo.ru/ff0c7838

123*
Jxoyns —Jlenna™

124 Pemenue 3amau
MOIHOCTB 3JIEKTPUYECKOTO TOKA.

125* TemioBast MOLTHOCTD, BBIJEIsIEMast Ha ttps://m.edsoo.ru/ff0c7838
pesucrope™

126 Pewenue 3amau

127 OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE
HCTOYHHKA TOKA

108 3axon OMa 11 TOJIHOM (3aMKHYTO )
ANEKTPUYECKON Lienu™

129 Pemenue 3amau

130* MoOIIHOCTh UCTOYHHUKA TOKA™

131* KopoTtkoe 3ambikanne™

132 KoHnaencarop B 1enu moCcTOSIHHOTO
TOKa

133 Pemenue 3amgau

134 Pemenne 3agau mo teme "IlocTosHHBIN
AJEKTpUYECKUI TOK"

135 Pemenue 3aga4d mo treMe "IlocTOSHHBIN
JIEKTPUYECKNN TOK"

136 Pemenune 3agau mo teme "IlocToSHHBIN
JIEKTPUIECKNN TOK"
O0o001IeHNEe U CHCTEeMAaTH3allns] 3HAHUI

137 110 TeMe "[1oCTOSHHBIN 2IEKTpUUECKU

TOK



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

138

KonrponsHas pabora o teme
"ITocTOSHHBIN NEKTPUUECKUN TOK"

139*

140*

141*

DnexTpuueckas IpoBOAUMOCTb
Pa3IMYHBIX BEUIECTB. DIEKTPUUECKUM

TOK B MeTajlax. CBepXnpoBOIUMOCTH™

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacrmiaBax 3JIeKTPOJIUTOB. 3aKOHbI
®Dapazest U1l IEKTPOoIU3a™

DnexTpuuecKuil Tok B razax. [Imazma™

142

143

144

145*

DNEeKTPUIECKUI TOK B BaKyyMe.
BakyymHubie mpuGopsI

DIEeKTPUUYECKHI TOK B
MOJIYIIPOBOTHUKAX

[TomynpoBOTHUKOBBIE TPUOOPEI

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"M3MepeHue CUIIbl TOKA U HANIPSKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA IPU
MTOMOIIIM aHAJIOTOBBIX M LU(POBBIX
M3MEpUTENbHBIX PUOOPOB" UIN
"3HAaKOMCTBO ¢ ITU(DPOBOI
naboparopueii o gusuke. [Ipumepsl
n3MepeHus: GU3NYECKUX BETUYUH MIPU
MOMOIIIM KOMITBIOTEPHBIX TaTYUKOB"™

https://m.edsoo.ru/ff0c84ae

146*

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKCHHUS C LENbIO ONPENCTICHUS
MTHOBEHHOM cKopocTh"™*



https://m.edsoo.ru/ff0c84ae

147>

148*

149*

150*

@uU3NYECKU IPAKTUKYM 110 TEME
"H3mepeHue ycKopeHus mpu
MPSAMOJIMHEHOM PaBHOYCKOPEHHOM
JIBIDKCHHUH 110 HAKJIOHHOM IIJIOCKOCTH"
niny "UccienoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU TNpHU
PaBHOYCKOPEHHOM JIBH>KEHUU"™

Ou3nyecKkuii MPakTUKyM IO TeMe

"N3mepeHue yCKOpeHHsi CBOOOTHOTO
najgeHusa" win "M3yuenue aABuKEHUs
Tesa, OPOIICHHOTO TOPH30HTAIBHO"™*

Ou3ndecKuil MpakTUKyM IO TEME
"N3yueHue NBUKEHUS Tela 10
OKPY>KHOCTH C OCTOSIHHOM IO MOJTYJTIO
ckopoctbio" unu "MccnenoBanue
3aBUCUMOCTH TIEpHoJia 0OparieHus
KOHHYECKOTO MasiTHUKA OT €0
napameTpoB"*

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CHIIBI
MIpH IBHKEHUH OpycKa Mo HaKJIOHHOU
mockocTn" nny "IIpoBepka runoresbl
0 HE3aBHUCHMOCTH BPEMEHH JIBUKECHHUS
OpycKa 110 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl"™

151*

Pu3nYeCKUil NPAKTUKYM IO TEME
"HccnenqoBanne 3aBUCHMOCTH CHIT
YOPYTrOCTH, BO3HUKAIOIINX B MPYKHUHE
Y PE3UHOBOM 00pasiie, OT X




neopmanuu” wim "Usydyenue
JIBUKEHUS CUCTEMBI TEJI, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
omoK"™*

152*

153*

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune kodhuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3aBucuMoctu Frp(N)" mmm
"HccnenoBanue NBU>KEHUs: Opycka 1o
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
KOX(PPHUIHEHTOM TpeHHs" HIN
"N3yueHnue IBUKEHUS rpy3a Ha BaLy C
TpeHuem'"*

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue ycluoBUNH paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpaenus" uinu "Koncrpyuposanue
KPOHUITEHMHOB U pacy€T CUII
ynpyrocta" wim "M3yuenune
YCTOWYUBOCTU TBEPAOTO TEIIA,
HMMEIOIIETO TIOIIA L OMOpPhI"™

154*

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3mepeHune umnyibca Tesa no
TOpMO3HOMY ITyTH" niu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
AJIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" nin "CpaBHEHUE U3MEHEHUSI
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nnu "HccnenoBanue COXpaHeHus




HMITYJIbCA TIPH YIIPYTOM
B3aumoiericTBun" unu "M3mepenue
KHHETHYECKOM YHEPTUU Tella 1o
TOpPMO3HOMY TTyTH"™*

155*

156*

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
mporecca (PeKOMEH/I0BaHO
UCIoJIb30BaHue UG POBOI
naboparopun)" unu "Hzydenue
n30X0pHOro mnpouecca" uin "U3yuenue
n3obapHoro nporecca” uinu "[IpoBepka
YpaBHEHHUSI COCTOSIHUA"™

Ou3nyecKkuii MPakTUKyM IO TeMe
"N3mepenue yaenpHo# TenaoéMkocT"
nmu "HccnenoBanue nporuecca
OCTBIBaHHMS BeIIeCTBA" HIIN
"HccnenoBanne aqnadbaTHOro
nporiecca" uin "N3yuenue
B3aUMOCBSI3U YHEPTUU
MEKMOJIEKYIISIPHOTO B3aUMOJECHCTBUSA
U TeMIIepaTypbl KUIICHUS KUAKOCTEH"™*

157*

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3yueHne 3akOHOMEPHOCTEN
WCIIapEHUs KUIAKOCTEN" NN
"N3mepenue yaenbpHON TEMI0ThI
niaBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepenne abCOTIOTHOMN BIAXKHOCTH
BO3/JlyXa M OLICHKA MacChl IapoOB B




nomenieHuun". 3mepenue
ko3 (uimeHTa mMoOBEPXHOCTHOTO
HaTSKSHUS ™

158*

159*

@uU3NYECKU IPAKTUKYM 110 TEME
"HabumoieHue mpeBpalieHust SHEPTUU
3apsKEHHOI0 KOHJEHCATopa B
SHEPTHUIO U3TYUYSHHS CBETOANOAA" WK
"N3yueHue npoTeKaHus TOKa B LIETIH,
coJieprKalllel KoHJieHcaTop'" win
"Pacnipenenenue pasHOCTH
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
[IOCJIEI0BATEILHOM COEIUHEHUT
KOHJIEHCAaTOPOB"™*

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PEe3UCTOPOB" MU
"N3mepeHue yaenbHOro
COIIPOTHBIIEHUS IPOBOIHUKOB" WK
"HccnemoBaHue 3aBUCUMOCTH CUIIBI
TOKAa OT HaIPSDKEHUS JJIs1 JIAMIIbI
HakanuBaHus'"™*

160*

Pu3nYeCKUil NPAKTUKYM IO TEME
"HaGmronenune snextponusa" uim
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
noHa" unu "HMccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEPATYphl" WiIn
"CHsTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKH Truoaa"™




PesepBHelil ypok. O600IICHHE 1
161 CUCTEMATH3AalNA 3HAHUH I10 TEME
"Kunemaruka"

PesepBHeIit ypok. O000IICHHE 1
162 CHCTEMATHU3AIKI 3HAHUH 10 TEME
"Tunamuka"

PesepBHrlit ypok. O600111eHNE 1
163 CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"CraTtuka TBEpa0ro Tena"

PesepBHrlit ypok. O600111eHNE 1
164 cUCTEMATHU3AalN 3HAHUH I10 TEME
"3aKOHbI COXpaHEHUsI B MEXaHUKe"

PesepBHrlit ypok. O60011eH1Ee 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

165

Pesepubiil ypok. O600611eHIE 1
CHCTeMaTH3alus 3HaHUH 110 TeMe
"Tepmonunamuka. TeniaoBsie
MaIIrHbI"

166

PeseprubIil ypok. O60061eHIE 1
167 CHCTEMATH3AaINA 3HAHUH 110 TEME
"ArperatHbl€é COCTOSIHUSI BEIIECTBA.

da30BbIe NEPEXOBI"

PeseprubIil ypok. O60061eHIE 1
168 CHCTEMATH3aIMs 3HAHUI 110 TEME
"Dnektpuueckoe noie"

169 PezepBHblit ypok. O600111eHNE 1




CHUCTEMaTHU3allis 3HAHUM 110 TEME
"ITocTOSHHBIN NEKTPUUECKUN TOK"

PesepBHeIit ypok. O000IICHHE 1
170 cucTeMaTu3alus 3HaHUHU 110 TEME

"ToKM B pa3In4HbIX cpenax”
OBIIEE KOJIMYECTBO YACOB

170

16

*Ypoxu ¢ ucnosip3zoBanueM obopynoBanus neHTpa «Todka pocta»




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE NN (pPOBbIE

-:;—’H Tema ypoka Beero Kourpoabusie  IlpakTuueckue  00pasoBaTesibHbIE
padoThbI padoTbI pecypcbl

B3anmoeiicTBHE MOCTOSIHHBIX MAarHUTOB U

1 IPOBOJHHMKOB C TOKOM. MarHuTHOE HoIe. 1 https://m.edsoo.ru/ff0c5778
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn

2* CYINEPHO3UINH MarHUTHBIX Moyiel. JIunun 1
MarHUTHON MHITyKITUU™

3 MarnurtHoe 1oje NPOBOJHUKA C TOKOM. 1 https://m.edsoo.ru/ff0c98fe
OmnbIT DpcTeaa

4* Cuna Amnepa, e€ HanpaBlIeHUE U MOIYJIb™ 1 e

5 Pemenue 3amau 1

6 ITpumeHneHne 3akoHa Amnepa. 1 https://m.edsoo.ru/ff0c9ac0
DNeKTPOU3MEpPUTENbHbIE TPUOOPHI™
Cuna Jlopenna, e€ HanpaBICHUE U MOIYJIb.

7 I[BI/I)KCHI/II)C 3:p;I)KeHHOI£I) ACTHIG! B y 1 https://m.edsoo.ru/ff0c9ac0
OJIHOPOJHOM MarHUTHOM I0JIe™

8 Penrenne 3amau

9* Pa6ora cunsl Jlopenma®

10 Pemenne 3amau 1

11 MarsnuTHoOe 10Jie B BEIIECTBE. 1
deppoMarHeTHKH, Mapa- U JuaMarHeTUKu*

12 OcHoBHBIE CBOIiCTBA (heppOMarHeTUKOB. 1

[Ipumenenue peppoMarHeTHKOB



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

13

Pemenue 3agaq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Maraurtsoe moJe"”

15 SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIUH. https://m.edsoo.ru/ff0ca600
IToTok BEeKTOpa MArHUTHON MHIYKIIUHK

16 OC unaykmu

17 3aKOH 3JIEKTPOMArHuTHON MHIYKIIMU
®dapanes™

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCSI
MIPOBOJTHUKAX*

20 Pemenue 3amay

21* [IpaBuino Jlenna™*

Do WuayktuBHOCTH. KaTyika MHAYKTUBHOCTH B
LIETTH TIOCTOSIHHOT'O TOKa™

g SBnenue camounaykiuu. J/C
CaMOMHTyKIIUU ™

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 O0001eHne 1 cucTeMaTU3aIis 3HAHUH 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka"

g Komnebarensraasg cucrema. CBOOOIHBIE https://m.edsoo.ru/ffOcaf06
Kosiebanus. ['apMoHnyeckue Konedanus™

g KunemaTtndeckoe ¥ TMHAMHYECKOE OIMCAHUE

KOJIEOATENBHBIX IBUKEHUI™



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0caf06

DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYECKOTO OIMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPreTHYECKOTro 1
KMHEMaTU4YeCKOr0 OMUCAHUS
31 Ammuutyna u ¢aza xonedanuit
[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN
32* MaTeMaTruyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKa™
33 3aryxaromue Konebanus. BelHyX1eHHbIC
KojeOanus. Pesonanc™
34 ABTOKOJIC0AHUS
35 Penrenne 3amau
36 VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"
37 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "MexaHnndeckue Konebanus"
38 DNeKTPOMarHUTHBIE KOJIEOaHMUS. https://m.edsoo.ru/ff0cb820
KoneGaTenbHbIil KOHTYp
®opmyna Tomcona. Csi3b aMl'IJII/IT}:I[BI htts://m.edsoo.ru/ff0ch9c
39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOATeTbHOM KOHTYpe
40* 3aK0H COXpaHEHUs YHEPTUU B UJI€ATTLHOM https://m.edsoo.ru/ffOcb9c4
KoJiebaTeTbHOM KOHTYpe™
3aryxaroiue 3IeKTPOMarHUTHbIE KoJieOaHusl.
41 BhIHY»kICHHBIE 2IEKTPOMATHUTHEIE Popsiimnrdin. fifich shi

KoJIeOaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

ITIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

https://m.edsoo.ru/ffOcbd34

42* .
B LIENTU TIEPEMEHHOTr0 TOKa
43% Karymika HHIyKTUBHOCTH B IIENTU
IIEPEMEHHOI0 TOKa™
44* 3akon Oma 1Sl JICKTPUYECKOM 1enu
MePEMEHHOTO TOKa™
MoniHOCTh IEPEMEHHOI0 TOKA.
45 AMITTUTYAHOE U IEUCTBYIOIIee 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS
46* Pe3onanc B anexTpuyeckoit memnu*
47 Pemenue 3amay
Wneansublif TpanchopmaTop. HpOI/I3BOIlS:1‘BO, httos://m.edsoo.ru/f0cc324
48 nepesava u NoTpedIeHNe IICKTPHISCKON
SHEPTUU
DKOJIOTHYECKHE PUCKH TTPU TIPOU3BOJICTBE
49 aNIeKTpodHEepTruu. KynbTypa HCronb30BaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHOW YKU3HU
50 Pemenue 3amau
51 Pemenue 3agaa
59 O06o0011eHe U cUCTeMaTH3alMs 3HAHUH 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"
3% MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU https://m.edsoo.ru/ffOcca54
MEXaHUUYECKUX BOTH™*
54 CBoiicTBa MEXAaHUYECKUX BOJTH
55 3myKk. XapaKTepHCTHKH 3ByKa™ https://m.edsoo.ru/ffOcccOc
56 Wndpassyk u yaprpassyk. Lllymosoe

3arpsi3HEHHUE OKPYXKAIOIIEH cpeibl



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

57

Pemenue 3amau

58*

59

DNEeKTpOMarHuTHbIE BOJIHBL. M3myueHue
JIEKTPOMAarHUTHBIX BOJH™

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CaolicTBa OJICKTPOMAardiuTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0

60*

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHUKE U ObITY™

61

62

63*

[IpuHIUIIBI PaIUOCBSI3U U TEICBUACHUSI.
Panuonokarus. DneKTpOMarHuTHOE
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntponbHas pabora o teme "Konebanus u
BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHus cBeTa™

64

65*

66

67

Pemenue 3a1ay Ha mpuMEHEHHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Cdepuueckoe 3epkano™

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a71a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

https://m.edsoo.ru/ff0cd350

68*

Xon nydeit B mpusme. Jlucnepcus certa.
CnoxHbIi cocTaB Oenoro ceera. [{er™



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350

JInn3bl. POKYCHOE PACCTOSHUE U ONITUYECKAS

https://m.edsoo.ru/ffOcddle

69
CUJIA JIMH3BI

20 [TocTpoenne n3o0paskeHuii B TMH3aX U UX
cucTtemMax. Y BEJIMYEHHE JIMH3bI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOTy4aeMbIX ¢ IIOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeens MpUMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74* CKopocTb cBETa U METO/BI €€ U3MEPEHUI™

75 Hucnepcus ceera

https://m.edsoo.ru/ffOced22

76 Hurepdepennnus creta

77 KorepeHnTHbIle HCTOYHUKHU. Y CTIOBHS
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nuTeppepeHun

80* Hudpakuus ceera™

g1* JudpaxknuonHas pemeéTka. Y cioBue
HAOJTIOICHUS TJIABHBIX MAaKCUMyMOB™

82 Pemenue 3amau

83+ [ToriepeyHOCTh CBETOBBIX BOJIH. https://m.edsoo.ru/ffOcf02e
[Tonstpusanus ceera™

84 Pemenue 3amau

85 CBeToBbI€E BJICHUS B IPUPOJIE

86 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

teme "OnTuka"

87 KoHTponbHas pabota 1o teme «OnTuKa
['paHuUIIBI MPUMEHUMOCTH KIaCCUYECKOM
88 szaHI/IKH. gaKOHH ANEKTPOIUHAMUKH U bl 000, Hel A2
MPUHIIUIT OTHOCUTEJILHOCTH
89 [TocTynartel cienuanbHOU TEOPUU
OTHOCUTEIIEHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
[IpeobpazoBanus Jlopenua. YcioBue
90 NpUIUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U
COKpAIICHUE JITTHHBI
01 DHeprusi 1 UMITYJIbC PEISATUBUCTCKOMN https://m.edsoo.ru/ffOcfc68
YaCTHIIBI
92 CBs13b MaccChl C DHEPrUel U UMITYIHCOM
PENATUBUCTCKON YaCTHUIIBI. DHEPTUS MTOKOS
93 PaBHOBeCHOE TETIIOBOE H3ITyUeHHE
94 3akoH cmenieHus Buna
95 I'mnoreza M. Ilnanka o kBanTax. ®OTOHBI e
96 DHeprusi ¥ UMITYIIbC POTOHA
97 ®oroaddext. OnbiTe A. I'. CTonerona. https://m.edsoo.ru/ffOcffc4
3akonsl Gotorpdexra*
08 VYpaBHenue DifHmTelHa 11 GoTodPdexTa. https://m.edsoo.ru/ff0d015e
"Kpacnas rpanuma" ¢pororddekra
99 Janenue ceera. OnbiTel I1. H. JIeOenesa ttps://m.cdsoo.ru/ff0c04at
100 BonHoBbIe cBOMCTBA YacTHUIL



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Bouns! ne bpoina. Jlnuna BonHbl ae bpoiis

101 U pa3Mephl 00JIaCTH JIOKATU3AUN
JBUKYIICHCS YaCTHIIbI
102* KopnyckynsipHo-BoIHOBOI Ayanu3sm™
103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crenuduka u3mMepeHnuid B MUKPOMHUPE.
104 CooTHoOIIIeHUs HEOTIPEAeIEHHOCTEN
I'eitzenbepra
105 Pemenue rpadudecknx 3agaq
106 Pemrenne pacy€THBIX 3a1a4
KonTpompHas padora o Temam: "OCHOBBI
107 CTO", "KopryckyisspHO-BOJIHOBOI
nyanuzm"
108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMa. https://m.edsoo.ru/ff0d091a
[Inanerapnas monens aroma Pesepdopna
109* Moctynarer Bopa* https://m.edsoo.ru/ff0dOafa
110* Bunel ciektpoB. CieKTp ypoBHEN 3HEPTUH https://m.edsoo.ru/ff0dOafa
aToMa Bojopoaa™
111 CHoHTaHHOE ¥ BBIHYXKJICHHOE U3ITydeHUE
cBeTa
112* Jlazep™
Hyxnonnas moxaens sinpa [ eiizenOepra-
113* WBaHeHKo. 3apsa U MacCOBOE YHCIIO Apa.
W3oronsl. PagnoaktuBHOCTH*
3aKOH paJnoakTUBHOIrO pacnana. CBoiicTBa
114 MOHU3HUPYIOIIETO U3NTydeHus. Biausaue

PAAUOAKTUBHOCTHU HA KUBBIC OPraHNU3MBbI.



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

Jo3umerpus

115

DHeprus cBA3U HYKJIOHOB B sape. S nepHbie
cuibl. Jleext maccol saapa. Snepabie
peakiun. SnepHsie peakTopsl. [IpoGieMsr
YIPABIAEMOr0 TEPMOAIEPHOIO CUHTESA.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

https://m.edsoo.ru/ff0d1356

116

MeTo/1bl perucTpalnuy U UCCIIEIOBAHUS
3JIEMEHTapHbIX yacTull. OyHaMEHTAJIbHbIE
B3aUMOJICUCTBUA. bapnoHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtanaapTHON
Mozenu. KBapk-rirooHHas Moziesnb alpOHOB

117

118

119

120*

®usuka 3a npeaenamu CtannapTHOU

Mozenu. TéMHas MaTtepust U TEMHasl SHEPTHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa

OTallbl Pa3BUTHA aCTPOHOMUMH. 3HadeHUe
ACTPOHOMHHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKUX
HCCIICIOBaHU M

CoBpeMeHHBIE ONTHYECKUE TEIECKOTIHI,
pauoTeNecKonsl, BHEaTMOC(hepHas
ACTPOHOMHUSA™

121

122

Bun 3Bé31H0T0 HEOa. Co3BE3 U, IPKHE
3Bé3ll])l, IIaHETHBI, UX BUAUMOC IBUKCHUC

Conueunas cucrema. Conure. Conaeunas
aKTUBHOCTb. VMIcTounuk sHeprun CosHLa U



https://m.edsoo.ru/ff0d1356

3BE3T

123*

124

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU.
Junarpamma "cnekTpajbHbIN Ki1acc —
CBETUMOCTB "™

3B€3I[BI TJIaBHOM IIOCICa0BAaTCIbHOCTHU

125

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXOXKICHUU U
sposrony CosHIa U 3BE€37. OTallbl )KU3HU
3BE3]

126

127*

128

Muneunsiii [Iyte — Hama ["amaktuka. Tunel
rajakTuk. YEpHbIE ABIPHI B A/1pax rajJakTUK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukroBoe nznyuenue™

MacmtaOHas cTpykTypa Beenennoit.
MeraranakTuka

129

130*

Hepeménnsie nmpobieMbl aCTpOHOMUU

Du3HUeCKU IPAKTUKYM I10 TEME
"UccmeqoBaHue MarHUTHOTO TTIOJIST
MMOCTOSTHHBIX MarHuToB" mian ""McciieqoBanne
CBOMCTB (peppOMarHeTUKoB" miu
"UccnenoBanne aeiicTBUS MOCTOSIHHOTO
MarHura Ha paMKy ¢ TOKoM"™

131*

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue criibl Amnepa” nnm "M3ydenne
3aBUCUMOCTH CHIIBI AMITEpa OT CHJIbI TOKA"
unu "OnpeneneHre MarHuTHOM MHIYKIIMY Ha
OCHOBE M3MEPEHUs CUITbI AMmepa'™*




132*

Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue aBiI€HUS SJIEKTPOMarHuTHON
uHaykuu" wim "OnpeaeneHue HHAYKIUU
BUXPEBOTO MarHUTHOTO MOJIs"™*

133*

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKIIUN"
win "COopka MOJIeTH 3JEKTPOMArHUTHOTO
reHeparopa*

134*

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepeHnue nepuojia cBOOOIHBIX KOieOaHU
HUTSHOTO U IPY>KMHHOT'O MasiTHUKOB"™

135*

136*

137*

138*

139*

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue SHEPTUU B IPYKUHHOM
MasTHUKE"™

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
IIOCJIEI0BATENBHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ min
"HUccnenoBanue paboThl HCTOUHUKOB CBETA B
1[eNy TepeMEHHOTo Toka"™*

®uznyeckuil NpakTukyM 1o teme "M3ydenue
napamMeTpoB 3BYKOBOM BOJHBI"™*

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns npeaoMIIeHUs]
crexsa" win "[lomyuenne nzodpaxeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U JUH3bI"™*

DuU3nyeCcKui MPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMmepe




XKUIKUX TuH3)" 1w "M3mepenue GokycHoro
PAcCTOSHHS PACCEMBAIOIIUX JIMH3"™

140*

141*

142*

143*

144*

145*

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpdEepeHIHH
U moJisipu3aiuu ceera"™

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpeneneHne UMIyabCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"*

Ou3nyecKkuil MPakTUKYM 0 TEME
"U3mepenne noctosinHoM [l1anka Ha OCHOBE
uccienoanus poroddpdexra wim
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO]T OT HAMPsHKEHUs '™

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
nocTostHHOM Punbepra"*

Du3nUeCKul IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
WCIIOJIb30BaHUEM JO3UMETpa" Miu
"N3yuenune moromenus 6eTa-4yacTuil
aroMUHAEM"*

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HaOnronenus 3BE31HOTO HEOA
HEBOOPYXEHHBIM T'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX NTPUIIOKECHUN JUIS
OIpeIeNIeHUs TOJI0KEHUS HEOECHBIX




146

147

00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOMYyIIApHs U IPKUE
3BE31b6l" win "HalOaroneHus B TEIECKONI
JIyHbI, UIaHET, TYMaHHOCTEW U 3BE3THBIX
CKOILIEHHUH'"*

O0001IeHNE ¥ CHCTEMATH3aLIMs 3HAHUH.
Ponb pusuku u acTpoOHOMUH B
SKOHOMHUYECKOM, TEXHOJIOTHUECKOM,
COITMAIBHOM M ATUYECKOM chepax
JEATENHHOCTH YEIOBEKA

O00011IeHNEe U CHCTEMATH3aLHs 3HAHUI.
Ponb 1 MecTo (PU3MKHU ¥ aCTPOHOMHMH B
COBPEMEHHOW HAyYHO!H KapTHHE MUPa

148

O0001IeHne U cCUCTEMAaTU3AINS 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
NpeJICTaBICHUN 0 PU3NYECKON KapTUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOAE

149

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "Kunemarnka"

150

151

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teMme "Kunemarnka"

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
teme "Jlunamuka"

152

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "CraTtuka TBEpaoro tena"

153

O0001eHUE U CUCTEMATU3ALIMS 3HAHUM 110




TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"

154

155

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110
teme "Tepmonunamuka. TenaoBbie MalIvHbI"

156

O00011IeHME U CUCTEMATU3AIMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

158

159

O00011IeHME ¥ CUCTEMATU3AIMs 3HAHUH 110
TeMe "DnekTpuyeckoe nosue"

O06o01IeHre U cucTeMaTu3alys 3HaHU| 1o
teme "TloCTOSIHHBIN AIEKTpUUECKUA TOK"
0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TteMe "Toku B pa3inyHbIX cpeaax”

160

161

162

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noie"

PesepBHslit ypok. O600111eHNE U
CHCTEMAaTU3alMs 3HAHUH 110 TEME
"OnexkTpoMarHuTHas MHIyKIus"

PesepBHriit ypok. O6001ICHHE U

CHUCTEMATH3alMsI 3HAHUH 110 TEME
"Mexanundeckue Konedanusg"

163

Peseprubrit ypok. O6001eHuE 1
CUCTeMaTH3alusl 3HaHUH 10 TeMe
"JeKTpoMarHuTHbIE Kosebanus"

164

PesepBHbIil ypok. O0001ICHNE 1
cUCTEeMaTH3aIHs 3HAaHUH 110 TEMe




"MexaHnyecKue 1 3JIEKTPOMarHUTHbIE
BOJIHBI"

165

166

167

PesepBHeiit ypok. O600ICHHE 1
cucTreMaru3anys 3Hanui mo reme "Onruka"

PesepBHbIil ypok. O0001ICHNE U
cucTeMatusanys 3HaHui 1o treMe "OCHOBEI
cTo"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOJIHOBOH Jyanu3m"

168

PesepBHeIit ypok. O600IICHHE 1
cucreMaru3aiis 3Hanuii mo teme "dusuka
aToma"

169

170

Peseprubiit ypok. O60011eHIE U
cucTeMaru3alys 3HaHuil mo reme "duzuka
ATOMHOTO SIpa U AJIEMEHTAPHBIX YaCTHIL"

PesepBHslit ypok. O60011eHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnemeHTsl acTpOPU3UKH"

OO11ee KOIUYECTBO YaCOB MO MIPOrpamMme

170

16

*¥Ypoku ¢ ucnoib3oBaHuEM 000pya0BaHUs eHTpa «Touka pocTay




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

» ®usuka. Konebanus u Bonusl, 11 knace/ Msaxumes I'.51., Cuasaxos A.3.,
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «JI[PODAY; AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemenne» Mocksa 2012

» ®dusuka. Mexanuka, 10 knacc/ Msaxumes I'.51., Cuasaxo A.3., O06miecTBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«M3narensctBo «IIpocBemenune» Mocksa 2012

» ®usuka. MonekymnsipHas ¢usuka. Tepmoaunamuka, 10 kinace/ Msikuiies
I'.41., CunsikoB A.3., OO0I11eCTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; Akunonepnoe obuectBo «M3natensbctBo «IIpocsemenre» MockBa
2012

» ®usuka. Ontuka. KBanroBas pusuka, 11 kmace/ Msxumes I'.41., Cunsikos
A.3., O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AximonepHoe o6miectBo «M3marensctBo «lIpocBemenue» Mocksa 2012

» duszuka. DnekTpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., Cunsikos A.3.,
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3natenberBo «lIpocBemenne» Mockpa 2012

®usuka. Knaccuueckunii kypc. 10 kiace. .. Msxkuiue, b.b. byxoBues,
B.M.Yapyrua Mocksa 2020

®usuka. Kimaccuueckuii kype. 11 knace. I'.S.Mskumre, b.b. byxosuges,
B.M.Yapyrun Mocksa 2021

METOANYECKHUE MATEPHAJIbBI JIJISA YYUTEJIA
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-petrova/
https://rosuchebnik.ru/material/fizika-11-klass-metodicheskoe-posobie-k-
uchebniku-g-ya-myakisheva-a-z-/

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://fizika.ru/

https://m.edsoo.ru/



