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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTenbHOil mMporpamMmsbl, mpencraBieHHsx B PI'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM 0Oydaromuxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YPOBHS IO3BOJIAET peaIn30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM it pa3pabOTKu TpeOOBaHWM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUYUTEIAMU (DU3UKHU JTsI COCTABIICHUS CBOUX Pab0OYHMX MTPOTPaAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkaroiieM mupe. LIKompHBINA Kypce GUBUKH — CHCTEMOOOPA3yIOMni
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep W OypHOE pas3BHUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHHBI MUpa oOydaromerocs, B (OpMUPOBAaHHE YMEHUIN MPUMEHSATh HAyUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

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

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. BenymuM B Kypce sBisercs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

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

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXIeHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENIEHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHbie pabOThl U pabOThI TpakTUKyMa. [Ipyu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIArOBO HHCTPYKIIMH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCXO/sl U3 OCOOEHHOCTEHN MOYypOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OJHOr0 pasliefia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOunere (U3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  TPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

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



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a060paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTUE UX HUHTEIUIGKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

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

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

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

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

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

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKHE 3HAHUS 111 OOBSICHEHUSI
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJleKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJE 3a/ad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESTEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

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

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 165 yacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JadopaTOPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o mpupojae. HayuHslil MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

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

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

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

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

3HaKOMCTBO ¢ LH(ppoBOK jabopaTopued no ¢usuke. [IpumMepsl u3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIJOM K TOPHU30HTY. 3aBUCHMOCTh KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



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

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

Jemoncmpayuu.

Mopnenb cucTteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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, OpPOIIEHHOrO0 TrOpu30HTalbHO. 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 Tepuoja oOpalieHus: KOHMYECKOTr0 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 CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

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

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U 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 TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

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



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

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

WMty nbC cUITbl 1 ©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 paOOThI CHIIBI.

MOoOIHOCTH CUJIBI.

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



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

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKMIKOCTH KaK CIIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktrBHOE NBUXEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

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



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

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

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

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

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

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

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnroaenue u nucciegoBaHue N30IpoOLEeCcCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMUIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

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

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

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

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

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

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

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

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOILIECChI:  KHUIKUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenune moayns FOxra.

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. [IpOBOAHMKM, NHMAIIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisa.  [IpoOueiii  3apsna.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIINAJIOB (HampsHKEeHMST ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

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

3akod OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE 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 s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUIMAJIOB MEXAY MOJIOCAMU HCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIAY MOJIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCTh COIMPOTUBICHUS METAIJIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJIUTHYECKAS IUCCOLMALM.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHHE: Ia30pas3psiIHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METANIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue aexTposusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

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

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYEeCKUX BEIUYMH, NPOBEPKA NPEIJIOKEHHBIX T'MIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

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



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIyYeHHE HaHOMAaTepuasoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABM)KEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE MPUOOPHI, TaJbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU W
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nosne B Bemectse. DeppoMarHeTuky, rmapa- U JIMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

Kaptnna  nuHHMA  WMHAYKOMM ~ MarHATHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TOJISL TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJje.

[IpaBuo Jlenua.

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

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ MPU JABUKEHUHA B MArHUTHOM I0JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHOMN) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

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

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

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

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

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

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

UccnenoBanne kojebaHWi Trpy3a Ha MacCMBHOM TPYXKHHE C LEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa ¢ aMIUIMTYJOM CHIIbI TOKA B KOJI€0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

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

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

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY eTpoiicTBO M MPUHIUI ACUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogeHue 351eKTpOMarHiTHOTO pE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX 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 TeNEeBUACHUSA. Paqnonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

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 untepdepenunu u qudppakind 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)kKeHue,
pesIoMJICHUE, MTOSpU3anus, Tudpakius, UHTepdepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

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

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroiyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

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

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHET0 oTpaxeHus. Mojienb CBEeTOBOIA.

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, nadopamopnsie 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 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3JIYyUEHHUS HA ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHUMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarel
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTHIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

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

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

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe HcclieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

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

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

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

Mertons! perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

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

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

EnanHcTBO u3nueckoil KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

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

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

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbel. UEpHbBIE ABIPHI B sSApax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

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

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

Pu3nvecKuil MPaKTUKYM.

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

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

O06o0mariiee NOBTOPEHUE.



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

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, poiib GU3NIECKON TEOprU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

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

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

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

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



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



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlieHMH B  0Opa3oBaTeIbHOMN
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUUECKOTO MMOBEICHMUS,;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymaymiel mpodeccuu  peain30BhIBATh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

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

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpPEAEHATh LEIU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTh KOPPEKTHUBBI B JIESTEIBHOCTh, OIIEHUBATh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBareJbCKHe AeCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHUJAMU JICSITEIBHOCTH IO TOJIYYECHHIO HOBOIO 3HAHUA, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTATh TUINOTE3y €€ PpeIICHUs, HaXOIWTh apPryMEHThl JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

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

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

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISITh MOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIMKTHBIX CUTyalldd M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10T0 YjIeHa KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IOBEICHHE B Pa3IUYHbBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTABUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKYM, TOCTOSHHO MOBBIIATH CBOM 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIKOYAIOLWIEr0  CIOCOOHOCTh  MOHUMAaTh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh  AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JOTHYECKOM cdepax AedaTebHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
(bopMHUpPOBaHUY MTPEACTABICHUN O (HU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNMIOTHO Yymnpyras nedopmanus, adbCOIIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

pa3nuyarh yCioBUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JIHEpTHH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

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



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI JIEKTPOJUHAMHUKHU (3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUA: 3aKOHbI OMa uId ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIUIOBOE JIBUKEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IEJaTh BEIBOABI 10 PE3YJIbTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, TMpakTUKyma U  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBedaroued TpeOOBaHUSIM 3a/lauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yNbTaTbl W KOPPEKTHPOBATH METONBI PEUICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MUECKMMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(OpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE yYMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

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

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

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



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIB3YS OCHOBHBIE TMOJOXKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBpld U BTOpoW mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHIECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJHAs DSHEPrusl,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)KeHUe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

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

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

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH



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

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUM
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TPEOYIoLIMe NPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HMH(MOPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCSA 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpymnme C HCHOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied nmpodeccnoHalbHON AesTeNbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 0 0 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 0 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 1 0 https://m.edsoo.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 1 0 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 0 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 0 https://m.edso00.ru/39859¢f1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 0 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

. bu6mmoreka [IOK
41 KopryckynsipHO-BOTHOBOHU Ayain3m 15 0 httos://m.edsoo.ru/39859ef1
bubmuoreka [JOK
42 br3iia aona > 0 https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 6 0 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859¢f1
Htoro no paznemny 26
Pa3nea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 0 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 0 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 9 0 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoabnsie IIpakruuyeckue
n/n Bcero o0pa3oBaTesbHbIE PecypChl
padoThI padoTshI
®duznka — pyHIaMEHTAIbHAS HAYKa O bubnnorexa [JOK

1 npupoze. Hay4nblii MeTos] mo3HaHUS U 1 0 0 https://m.edsoo.ru/1beef346
METO/BI HCCIIEOBAHUS (PU3NICCKUX SIBICHHH https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCe

bubmuoreka [{OK
no3Hanust mpupoabl. CriocoObl U3MEpEHUs

2 drmeckix penmans, HaGmozere 1 1 0 0 https://m.eds00.ru/34c49931

' A https://m.edsoo.ru/ca2def03
IKCIIEPUMEHT B (PU3UKE
AOGCo0THAs M OTHOCUTENbHAsS
MOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX
BelnnurH. MoaenupoBanue B pusuke. Poib u bubmorexa [JOK
3 eCTO qw'BHKH & (hopMIPOBAHILT ’ 1 0 0 https://m.edsoo.ru/7f18fda3
N p . p https://m.edsoo.ru/eabbded1
COBPEMEHHOM Hay4yHOU KapTHHBI MUpA, B
MPAKTUYECKOHN JAESITEIbHOCTH JIIOIeN
Mexanunueckoe nBuxkeHue. Cucrema orcyera.

4 OTHOCHUTEILHOCTh MEXAHUYECKOTO 1 0 0 bubnunorexa LIOK
nerxenus. [Ipsimas u oOpaTHas 3a1aun https://m.edsoo.ru/e9a52f02
MeXaHUKH
Panuyc-BekTOp MarepralbHON TOUKH, €TO

5 MIPOEKITMY HA OCH KoopAuHAT. TpaekTopusi. 1 0 0 bubnmnoreka [JOK

[Tepememenue. CkopocTh. X mpoeknuu Ha
OCH KOOpPJIUHAT

https://m.edso0.ru/30a108a5
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PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.

6 ['padpuaeckoe onrcanue paBHOMEPHOTO bubmmorexa [JOK
P " P P https://m.eds00.ru/89ba7190
IPSIMOJIMHEHHOTO JBUKECHUS
7 CroxxeHue nepeMeIieHnii 1 CKopocTeil. bubnmnoreka HOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHoe aBukeHnue. MrooBeHHas
8 cKopocTb. Yckopenue. [Ipsamonuneiinoe bubmorexa LOK
P ’ P P https://m.eds00.ru/a99549a7
JIBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM
['padmyeckoe onricanue NPSIMOIMHEHHOTO bubmmoreka [JOK
9
JBUKEHHUS C IOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBobOosiHOE MajzieHne. Y cKopeHue
CBOOOIHOTO TAJACHHS. 3aBUCIMOCTh bubmorexa LOK
10 ' https://m.edso0.ru/f738109c
KOOPAMHAT, CKOPOCTH, YCKOPCHIA O https://m.edsoo.ru/71cbb4f5
BPEMEHH U UX rpaduku
11 JIBr>xeHue Tesa, OpOIIEHHOTO MO/ YIJIOM K bubnnorexa [JOK
TOPU30HTY https://m.edso0.ru/33196fbe
KpuBonuneitnoe nmxenue. JIBmkeHue mo
. bu6mmoteka IIOK
OKPYXHOCTH. YTJIOBasl U JINHEHHAs! CKOPOCTb.
12 Tlepros u HacTora, LIeHTPOCTPEMHUTETBHOE I https://m.edso00.ru/1242f32e
pHOA ’ poctp . https://m.edsoo.ru/5a9%e4a64
MOJTHOE YCKOPEHHE
b K
13 KonTponbhas pabota no teme "Knnematuka" h':'frfsj?lpllr?:(;(sigrou 114143837
IIepsriit 3axk0H HeroToHa. MHEpUMaibHbIE
, bubnuoteka [JOK
cuctembl orcuéra. [Tpunnmn
14 oTHOCHTeTEHOCTH Tamies https://m.edsoo.ru/57dba505
. TTHICH. . https://m.edsoo.ru/bdf997fb
HewnepnuaabHbIe CUCTEMBI OTCUYETA
15 Cwuta. PaBHOnelicTByromas cuina. Bropoit buGnnorexa [JOK

https://m.edsoo.ru/9aba2b0a
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3akoH Hprorona. Macca

16 B3aumoneiictue ten. Tperuil 3aKoH Bbubinnoreka
Hrrotona LOKhttps://m.edso0.ru/22757f26
17 [Tpuntun cyneprio3unuu cuil. Pemenue bubmmoreka [JOK
3a/1a4 Ha MpUMEHEeHHE 3aK0HOB HproToHa https://m.edsoo.ru/11abfa0a
3aKOH BCEMUPHOIO TATOTEHUS.
. bub6nmoreka [IOK
DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
18 . C https://m.edsoo.ru/0ae2cd84
HHCPTHON MACChl. LHIa TARECTH 1 https://m.edso0.ru/1fa86499
YCKOpEHUe CBOOOIHOTO MaIeHuUs
JIBrkeHE HEOCCHBIX TE H UX bubnnorexa [JOK
19 HMCKYCCTBEHHBIX CIyTHUKOB. [lepBas https://m.edso0.ru/2cb29676
KOCMHUYECKasi CKopocTb. 3akoHbl Keruiepa https://m.edsoo.ru/a28aa7ad
bubmuoreka [IOK
20 C .3 I'yka. B
113 YIPYTOCTH. SaROM & yka. Bec 1ena https://m.edsoo.ru/2b95d57e
Cuna tpenus. [Ipupoaa u BUIBI CHJT TPEHUS.
21 I[BI/DKZEI/IG B meKECiII/I " raei c éT(I))M bubmmorexa [JOK
o yi https://m.eds00.ru/653d3459
CHUJIbI CONTPOTUBIICHUSI CPEIBI
99 Hanenue. ['ugpocrarnueckoe JaBieHUE. bubmuoreka [{OK
Cuiia Apxumena https://m.edsoo.ru/9aa79a7d
AbGcomotHo TBepoe Teno. [TocTynarensHoe
Y BpalllaTeJIbHOE JIBUKEHUE TBEPAOTO Tea bubnmorexa IOK
23 M ?\4 T CIUTEL OTHOCHTGILH pH N lem https://m.edsoo.ru/dclcaac0
OMEHT ¢ OTHOCHTEILHO OCH BPATHeHIL. https://m.edsoo.ru/9f5a574c
IInevo cumbl
CroxxeHue CuI, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TskxecT Tena. Y CIoBUs bubmorexa LOK
24 Y P i https://m.eds00.ru/4bb8294b

paBHOBECHUSA TBEPAOTO TCJIA. Buast
paBHOBECHUA. Pemenne 3amau

https://m.edsoo.ru/13f0a221
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KonTtponsHas padora no Teme "/lunamuka.

bubnunorexa LIOK

25
Cratuka TBEepaoro rtena" https://m.edsoo.ru/d6532eb9
HNmnynbec maTepualbHOW TOYKHU, CUCTEMBI
MaTepuaibHbIX Touek. LleHTp Macc cucteMbl
bub6nmoreka [IOK
MaTepHalbHBIX Touek. Teopema o JBUKEHUU
26 errpa Mace. U co MCHEHIE https://m.edsoo.ru/f7706d63
HTpa Macc. UMNynbc CUIIbl U U3MEHEHU
HeHTp M https://m.eds00.ru/913974c7
MMITyJibca Tejla. 3aKOH COXPaHECHUS
uMIlysbca. PeakTuBHOE IBUKEHUE
MoOMEHT uMITysIbca MaTEPUAIIBHON TOYKH.
bubnuoreka [IOK
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
27 ca B LeHTPL o PermeHie https://m.edsoo.ru/9a5e2e74
MMITYJIbCa B IIEHTPAJIbHBIX MOJISIX. Perenu
Y Hertp https://m.edsoo.ru/554bafcc
3a7a4
Pabota cuibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHny. [ paduyueckoe npeacraBIcHue
bu6nmorexa LIOK
paboThI cuiIbl. MOIITHOCTD CHJIBI.
28 KUHeTIeCKas SHE Teobena o6 https://m.edsoo.ru/f57b4e01
WHETUYECKast SHEPTHSl. M
P . P https://m.edso00.ru/f30f43b6
M3MEHEHUU KUHETUYECKOW SHEPTUH
MaTepuanibHOU TOUKU
[ToTennnanpHble 1 HEMOTEHIIUATBHBIE CHIIBI.
ITorenumaneHas 3Heprus. Bropas
KOCMHYECKasi CKOPOCThb. TpeThs bubnmnorexa [JOK
29 KocMHYecKast CKopocTb. CBsA3b pabOThI https://m.edsoo.ru/474e7cda
HEIOTEHIUAIBHBIX CHUII C U3MEHEHUEM https://m.edsoo.ru/b0a4445f
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHUsI MEXaHUYECKOW SHEPTUU
Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
. but6mmoreka [IOK
30 VYpaBuenue bepuymiu 115 naeanbHON

KHUAKOCTHU

https://m.edsoo.ru/c44d02e2
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KonTponpHas padora o Teme "3aKoHbI

31
COXpaHEHHUs B MEXaHHUKe"
Pa3BuTue npenacraBieHuid 0 npupoe
ter1oTel. OcHoBHBIE noJioxkenust MKT.
Juddysus. BpoyHoBcKkoe ABIKEHHE. Bu6muoteka [JOK
32
CtpoeHue ra3000pa3HbIX, KUIKUX U https://m.edsoo.ru/c5b72ab7
TBEPAbIX TeN. XapakTep ABMKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYT (aATOMOB).
33 Koanecho Bep ecTBa I;IOC"E“OSIHHaSI) bubmmorexa [JOK
H ' https://m.eds00.ru/0070d493
ABoraapo
34 Temneparypa. TemioBoe paBHOBECHE. bubnnorexa [JOK
[lIkana Lenncus. Pemenue 3a1a4 https://m.edsoo.ru/1531aba5
bubmuoreka [{OK
35 nu iras. I’
AICIDHBI 1a3. & a30BBIC SAKOHH https://m.edsoo.ru/1deb2367
36 VpaBuenne MenneneeBa-Knaneiipona. bubnnorexa [JOK
Pemenue 3agau https://m.edsoo.ru/8d12c328
bubmmoreka IIOK
37 A .
OcomroTHas TeMiieparypa. 3akon JlaneToHa https://m.edsoo.ru/14e02d1f
N3omporieccsl B U1€aIbHOM T'a3e C
bubmmoteka IIOK
MOCTOSIHHBIM KOJIMYECTBOM BEULIECTBA.
38 T'pac . https://m.eds00.ru/68878d51
paduueckoe npeacTaBiIeHUE U30MPOLIECCOB: https://m.eds0o.ru/1344327b
U30TepMa, U30X0pa, n306apa
but6mmoreka [IOK
39 OcnoBHoe ypaBHenue MKT. Pemenue 3agaq https://m.edso0.ru/c8094721
https://m.eds00.ru/10265a05
40 CBs13b a0COTIOTHOM TEMIIEPATYPHI bubnmnorexa [JOK

TEPMOJIMHAMHYECKON CHCTEMBI CO CpeTHEen

https://m.edsoo.ru/c38af875
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KMHETUYECKOM dHEprueH mocTynaTeaIbHOro
TEIUIOBOTO IBM)KEHUS €€ YacTHI]

41 O06o001IeHre U cCUuCTeMaTH3alisl 3HAaHUH 110 bubmuorexa [IOK
teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
42 KonTponbnas pabota no teme "OCHOBBI bubmmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHamMuyueckasi cucTeMa. 3a/laHue
BHEIIHUX ycnoBul s T/ cuctemsl.
Bueurnue v BHyTpeHHUE TapaMEeTPBhI.
[Tapametpsl T/l cuctemsbl kKak cpeHUE bubnunoreka LIOK
43 3HAUYCHHS BEJIMYMH, OITMCHIBAIONINX €€ Ha https://m.edsoo.ru/5f8d38a3
MUKPOCKOIINYECKOM ypoBHe. Hynesoe https://m.edso00.ru/8ec512f0
Ha4yaJio TEPMOIUHAMUKH.
Camonpoun3sBodibHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenb uieanbHOro ra3a B TEpMOJIMHAMHUKE.
VYcnoBusi (pUMEHUMOCTH 3TOW MOJEIIH. bubnmorexa IOK
44 Vpasnenie Menneneesa-Knanefipora i https://m.eds00.ru/29355001
. https://m.edso00.ru/bal178d0
BBIPKEHHE [IJIS1 BHYTPEHHEH SHEPTUU
Bripaxkenue a1 BHyTpEeHHEN SHEPTUH
45 OJHOAQTOMHOT'O UJICAJIbHOTO Ta3a. bubnuoreka [{OK
KBasucratndeckue u HeCTaTUYECKHE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE.
46 Brruucnenue pabotsl o rpaduky npoiecca bubnmorexa LOK
https://m.edso0.ru/741d5738
Ha pV-auarpamme
47 Tennonepenava kak crocod W3MEHEHUS bubnuotexa [JOK

BHyTpeHHel sHeprun Tl cucremsl 6e3

https://m.edsoo.ru/3d734561
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coBepieHus padoTel. KonBekius,
TEIIONPOBOIHOCTD, H3TYUCHHE

https://m.edsoo0.ru/157b54cd

KomnuectBo Teruiotel. TemmoéMKOCTh TeNA.
VenpHas U MOJISIpHAs TETIIOEMKOCTH

bub6nmoreka [IOK

48
BEILIECTBA. Y I€JbHAS TEMJIOTA CTOPAHUS https://m.edso0.ru/7ba67355
TOILJIMBA
49 Pacuér konmyecTBa TEMIOTHI IIPU bubmuorexa [IOK
Temionepeaye https://m.edsoo.ru/1db5ad4e
50 [Tonsitue 06 amuabaTHOM mporecce. IlepBrrii bubnuorexa [IOK
3aKOH TEPMOJIMHAMUKH https://m.edso00.ru/d8098824
KonunuecTBo TemnoTsl u paboTa Kak Mepbl
51 W3MEHEHUS BHYTpeHHeM sHeprun T/ bubmmorexa [JOK
yIp P https://m.edsoo.ru/b047alcd
CHCTEMBI
Bropoii 3ak0oH TepMOAMHAMUKH IS
52 aB:I)OBCCHBIX u Hr; aEHOBeCHBIX)IH OIIECCOB bubmmorexa [IOK
P p pott ’ https://m.edsoo.ru/c6f4f464
Heob6patumocTh NpupoIHBIX MPOIIECCOB
IIprHIMIIBI AEMCTBHS TENJIOBBIX MAIIUH. bu6mmoteka IIOK
53 KIIJI. MakcumansHoe 3HaueHue KT, Huk https://m.edso0.ru/2e945513
Kapno https://m.edsoo.ru/fe3857b9
DKOJOTUYECKHE aCTIEKThI UCIIOIb30BAHUS
TETUJIOBBIX JBUTaTenen. TemmoBoe bubnmorexa [IOK
54 o p https://m.eds00.ru/9867aaa7
3arpsi3HEHUE OKpyXkarollen cpebl. Pemenue https://m.eds00.ru/c8c70432
3a7a4
55 O06o0011eHNe U cuCTeMaTU3alMsl 3HaHUH 110 bu6muoreka [JOK
teme "Tepmoaunamuka. TemnoBbie MamHbI" https://m.edso00.ru/28d62b3f
56 KonTponbhas pabota no teme bubmuoreka [JOK

"Tepmonuaamuka. TeniaoBbie MalTuHbI"

https://m.edsoo.ru/1b6e26¢c5
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[TapooOpazoBanue u KOHICHCALIHSL.

57 Hcnapenue u kuneHue. Y aenbHas TEIoTa bubmorexa LIOK
P A https://m.edso00.ru/6f8e6777
napooOpa3oBaHHUs
HaceimenHbie 1 HEHACHIIIICHHBIE TTaPhI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUS HACKIIIEHHOTO apa OT
58 TEMIEPaTyphl, UX HGBaBI/ICI/III\)/IOCTB oT 00bEMa bubmmorexa LIOK
PATYPEL https://m.edsoo0.ru/f5c17d02
HACBIIIIEHHOTO TIapa. 3aBUCUMOCTb
TEMIIepaTypbl KMIICHUS OT JIABJICHUS B
KHUJIKOCTH
bubnunoreka LIOK
Brnaxxnocts Bo3myxa. AGCOTIOTHAS U
59 OTHOCHTEJIbHAS BIIAXKHOCTh. Perienue 3am1au fttps.itn.edsoo. 1L/ 30ehb /9
' A https://m.edso00.ru/18e95ff3
TBépnoe Teno. Kpucrammyeckue u
60 amopdHbIe Tena. AHU30TPOTHS CBOMCTB brbmmorexa LTOK
P ’ P https://m.edso0.ru/20a88a03
KPUCTAIIJIOB
61 [InaBieHue u KpucTauIn3anus. Y gepHas bubmuoreka [IOK
TeruioTa miasiaeHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
edopmaruu TBEpIOTO Tena. Pactskenue u
62 'cuncj)nfe CnBur I\/II)O nb FOnra. [Ipenen brbmmorexa [IOK
- ABHT n}: - ped https://m.edsoo.ru/dalaab10
yrnpyrux aedopmaruii
TermoBoe pacmpeHne XKUAKOCTEN U
TBEPABIX T€. AHFAPMOHM3M TEIIOBBIX bu6muoreka [JOK
63 KoJIe0aHUi YacTHUI BEIIEeCTBA. https://m.edsoo.ru/7ba5edf2
[IpeobpazoBanue s3Hepruu B (ha30BBIX https://m.eds00.ru/97a0672f
nepexoiax
bubnuorexa [JOK
64 YpaBHeHHEe TEII0BOTO OanaHca 1

https://m.edsoo.ru/ab1521fb
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bubnunoreka LIOK

65 Pemenue 3anau
A https://m.edsoo.ru/8ab7f40d
[ToBepxHocTHOE HaTshkeHHe. KanumisipHeie
66 ABJICHU. J{aBlieHHEe 110 NICKPUBIECHHOMN bubmmoreka [JOK
MOBEPXHOCTHIO KuJaKoCcTH. Dopmyna https://m.edsoo.ru/b42f1f97
Jlannaca
O060011eHne U CUCTeMAaTH3aIMsl 3HAHUH 110
67 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA bubmorexa LIOK
P B B ) https://m.edso0.ru/0b52575¢
®Da30BbIC IEPEXO/IbI
68 KonTtponbsHast pabora no Teme "ArperatrHsie bubnuoreka [IOK
coctosiHUs BenecTBa. @a3zoBbie mepexoas” https://m.edsoo.ru/7dc2a739
DnexTpu3anus Tel U e€ mposBICHUS.
DiexTpruyecKuii 3apsa. J[sa Buma
BHGKT;)I/I‘IGCKI/IX SapI:IILOBI[HPOBOI[HI/IKI/I bubmorexa LHOK
69 K TOMKH H 110 O.BO - ’ https://m.edsoo.ru/1aff445f
AMDJICKTP . /IyHpoBoZ o https://m.edsoo.ru/f49afd24
DneMeHTapHBIN AIEKTPUUYECKUH 3apsii. 3aKOH
COXpaHEHUs dIEKTPUUECKOTO 3apsia
70 B3aumopeiictBue 3apsioB. ToueuHbie bu6nmorexa LIOK
3apsiabl. 3akoH Kymona https://m.edsoo.ru/445b7746
bu6nmorexa LIOK
71 Pemenne 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Onektpuueckoe noiie. Ero neiicteue Ha
aJIeKTpUYecKue 3apsabl. Hanpssk€HHOCTD bu6muoreka [JOK
72 anekTpudeckoro mnosst. [TpoOHbIH 3apsi. https://m.edsoo.ru/05c6bfal
JInany HanpsHKEHHOCTH SIEKTPUYECKOTO https://m.edso00.ru/3dac6957
nosist. OTHOPOJTHOE JIEKTPUUECKOE TT0JIe
73 [ToTeH1InaIbHOCTh AJIEKTPOCTATUYECKOTO bu6muoreka [JOK
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moJrsi. PasHocts NMOTCHIUAJIOB U HAIIPAKCHUC

https://m.edso0.ru/80021447

HOTGHHI/IaHBHaﬂ OHEPIuAd 3apsaga B

74 3JIeKTpocTaTuueckoM nose. Ilorennman bubmmorexa [IOK
p ' H https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO TTOJIS
CBs13b HANPSDKEHHOCTH TIOJIST U PA3HOCTH
75 MTOTEHIIMAJIOB IS 3JICKTPOCTATHYCCKOTO bubmmorexa [IOK
H g P https://m.edsoo.ru/df7a6838
TOJIsS
[TpuHIMI CyTIEPIIO3UIIUH SIEKTPUUECKUX bubnunoreka LIOK
76 .
MoJieH https://m.edsoo.ru/Ocfe4abc
bubnunoreka LIOK
77 Pemienue 3ana
HieHHE sakad https://m.edsoo.ru/5a582263
[Tone Toueunoro 3apsiaa. [loxe paBHOMEpHO bubmmoreka [JOK
78 .
3apshDKEHHON chepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3aps>KEHHOTO IO 00BEM
79 mapa pHone allZHOMepHO 3apsKEHHOU ’ bubmorexa [JOK
pa- ? p p https://m.edsoo.ru/f7a665ee
OECKOHEYHOH IIIIOCKOCTH
80 IIpoBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE. bubmmnoreka HOK
VYcnoBue paBHOBECUS 3apsI0B https://m.edsoo.ru/32405eab
81 JIMDNEeKTPUKHY U ITOTYIPOBOIHUKH B bubnmnoreka [HOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konnencarop. D11eKTpOEMKOCTH
82 KOHJIEHCATOPA. DIEKTPOEMKOCTE IJIOCKOTO bubmorexa [JOK
g pa- P https://m.eds00.ru/845b4f73
KOHJICHCATOpa
83 [TapannensHOE COEAUHEHNE KOHIEHCATOPOB bubmorexa [JOK
P g A p https://m.edsoo.ru/d11e8ce?
84 IlocnegoBarenbHOE COCAUHEHUE bubnunorexa LIOK

KOHJICHCATOPOB

https://m.edso0.ru/1€992920
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bubnunoreka LIOK

85 2
HEPTILT 3apACEHHOTO KoRACHCaTOpa https://m.edso0.ru/73a34f18
bu6nmmoreka [IOK
86 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
87 JIBukeHue 3apsyKEHHON 4acTULIbI B Bbu6muoteka [JOK
OJHOPOJHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
88 Pemenue 3amay
89 O00011IeHNE U CUCTEMATU3aIUs 3HAHUI 110 bubnunoreka LIOK
teMe "DnekTpuyeckoe nose" https://m.eds00.ru/5752603f
KonTtponpsHas pabora o Teme bubnuoreka [IOK
90 n n
DIIEKTPUUYECKOE T0JIE https://m.edsoo.ru/cefe90e9
Cuna toka. [locTossHHBII TOK. Y CI0BHS
91 CYIIECTBOBAHHUS ITIOCTOSIHHOT'O bubmorexa [JOK
ym https://m.edso0.ru/233311b5
AIEKTPUIYECKOTO TOKA
bu6nmorexa LIOK
92 141 .H
crownnkn Toka. Hanpskenie n 3/1C https://m.edso0.ru/0839a115
93 3akoH OMa JJ1 y4acTKa LEeMH. bubnnorexa [JOK
DIEKTPUUYECKOE CONIPOTUBIICHHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTh COITPOTUBIICHUS OJTHOPOTHOTO
94 MPOBOJHUKA OT €ro JUIMHBI U IIOIIaa’ bubmorexa [IOK
poBOA g ta https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CEUCHUs
95 VenpHOE COMPOTHRIICHHUE BEIIECTBA. bubmmoreka [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
96 [TocnenoBarenvHOE, MapaienbHOE, bubnunorexa LIOK
CMEIIIAaHHOE COEIUHEHHE IIPOBOIHUKOB https://m.edso00.ru/236f7e07
97 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX bu6muoreka [JOK
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neneii. [Ipasuna Kupxroga

https://m.edsoo.ru/1794cf37

98 Pemenue 3amau bubmmorexa [JOK
8 https://m.eds00.ru/3881b469
99 Pabota snekTpuueckoro Toka. 3akoH bubnmnoreka HOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605c5¢c
bu6nmoreka [IOK
100 Pemerue sana4 https://m.edso0.ru/6761bfof
101 MoMTHOCT 3NEKTPUUYECKOTO TOKA. TermoBast bu6nmorexa LIOK
MOIIIHOCTD, BBIJEIsIEMasl HA PE3UCTOPE https://m.eds00.ru/99750a6f
bubmuoreka [IOK
102 Pemerue 3anas https://m.edsoo.ru/eb72fc24
103 OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE bubmmoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
104 3akon Oma 11 MOJTHOM (3aMKHYTOM) bubmuoreka [IOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bubmmoteka IIOK
105 P
CHLICHHE 332t https://m.edso0.ru/3580b679
bubmmoteka IIOK
1 M
06 OTIHOCTL HCTOHHIKA TOKA https://m.edsoo.ru/a0ae51d8
bubmmoreka IIOK
107 Koporkoe saubikanne https://m.edso0.ru/546f5632
108 Konnencarop B 11emu MoCTOSHHOI'O TOKa bubmorexa HOK
g pB I https://m.edso0.ru/35368f3e
bubnunorexa LIOK
109 Pemerue sana4 https://m.edso0.ru/4410cef0
110 Pemenue 3agau no teme "llocTostHHBIN bubmuoreka [{OK

ANEKTPUUECKUI TOK"

https://m.edsoo.ru/a7340a29
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111 Pemenue 3agau mo reme "llocTostHHBIN bubnuorexa [JOK
3NEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
112 Pemenue 3agau mo reme "llocTostHHBIN bubmuorexa [IOK
ANEKTPUUECKUH TOK" https://m.edsoo.ru/eb5d4687
O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bubnunorexa LIOK
113 . .
teme "TlocTOSIHHBIN AIeKTPUUECKU TOK" https://m.edsoo.ru/bfd7a050
114 KonTtponsHast padora o Teme "[locTostHHBIH Bu6moteka [JOK
SJIEKTPUYECKUM TOK" https://m.eds00.ru/1885ddf1
DJIeKTpHUUYecKasi IPOBOJUMOCTh Pa3IMUHbBIX
115 BE ecIT)B DJIEeKT qucsnﬁ TOK BpMeTaJIJIaX bubmorexa HOK
HICCTE: P ' https://m.edsoo.ru/da794295
CBepXInpoBOAUMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax U
116 acIuiaBax 3JIEKTpOJUTOB. 3akoHbl Dapanes bubmorexa HOK
P P ' pal https://m.eds00.ru/4b423491
JUTSL DJIEKTPOIIN3a
bubnmorexa LIOK
117 7 !
DEKTPHICCHI TOK B rasax. [L1asma https://m.eds00.ru/92d92f76
118 DNEKTpUYECKUH TOK B BaKkyyMe. BakyymHble bubmmnoreka HOK
puoopsI https://m.edsoo.ru/2E+160
119 DJIEKTPUUYECKUH TOK B OJYIPOBOJHUKAX bubmorexa LOK
P YHpOBOA https://m.edso00.ru/ab61c660
bubnunorexa LIOK
120 IT 0
OTYTPOBOAHHKOBEIC IPHOOPH! https://m.eds00.ru/83622200
Pu3nUeCcKuil IPAKTUKYM 110 TEME
"MI3MepeHue CUITbl TOKA M HATIPSHKCHUS B
bubnunorexa LIOK
121 LEMU MOCTOSIHHOTO TOKAa MPHU MOMOIIHN

AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiaK "3HaAKOMCTBO C IUPPOBOIA

https://m.edso0.ru/5643ea56
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naboparopueii o ¢pusuke. [Ipumeps
U3MepeHns: GU3MYECKUX BEINYHH TIPH
HOMOIIN KOMITBIOTEPHBIX TaTYHKOB"

122

®uznyeckuil npakTukyM 1o teme "M3yduenue
HEPAaBHOMEPHOI'O ABM)KEHHUS C LIEJIBIO
oIpeziesieHus MTHOBEHHOM ckopoctu"

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

123

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3MepeHue yCKOpeHuUs Mpu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIKEHHUH 110 HAKJIOHHOM IIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHHUU"

bubmuoreka [IOK
https://m.edsoo.ru/6960b6ef

124

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenne yckopeHus CBOOOIHOTO
nangeHus" wim "M3yueHue ABUKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

bubmuoreka [{OK
https://m.edsoo.ru/d1ea2402

125

®uznyeckuil NpakTuKyM 1o teme "M3ydenue
JIBUKEHUSI T€JIa 110 OKPY>KHOCTH C
MTOCTOSTHHOM 10 MOJIYJIFO CKOPOCTHIO" UITH
"UccnenoBanue 3aBUCUMOCTH TEPUOJIA
oOpallleHus KOHUYECKOI0 MasiTHUKA OT €ro
napaMeTpos”

bu6nmorexa LIOK
https://m.edsoo.ru/bcf53514

126

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenne paBHOEHCTBYIONIEN CUJIBI ITPH
JBUKEHUH OpyCcKa 10 HaKJIOHHON
mockocTn" niy "[IpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS OpycKa
110 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE

but6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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paccrosiHue OT ero Macchl"

127

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3uHOBOM 00Opasiie, oT ux aegopmanuu’
wiu "M3yuenue NBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
nérkuii 010K"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

128

129

130

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HImMeHTa
3aBucuMoctu Frp(N)" wnmu "UccnenoBanue
JIBYDKEHUS OpycKa 110 HaKJIOHHOM IIIOCKOCTH
C nepeMeHHbIM K03 urmenTom TpeHus"
win "V3ydeHue IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue yclIOBUN PaBHOBECHUS
TBEPOIO TeJA, UMEIOIIETO OCh BpaLICHUS "
nm "KoHCTpynpoBaHe KPOHIITEHHOB U
pacuér cun ynpyroctu" wnu "M3yuenue
YCTOHYMBOCTHU TBEPJOTO TEJa, UMEIOLIETr0
mIomaas onopsl"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"M3MepeHune UMITyJIbca TENa [0 TOPMO3HOMY
nyti" niny "M3smepeHue Cuibl TATH, CKOPOCTH
MOJIEJIU 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHNE U3MEHEHHS UMITYJIbCa

bubnunoreka LIOK
https://m.edsoo.ru/b83b1607

bu6nmorexa LIOK
https://m.edsoo.ru/4a04f4f7

bubnunorexa LIOK
https://m.edsoo0.ru/856fb28e
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131

132

TeJa C UMITYJIbCOM CHJIBI" WK
"UccnenoBanue coxpaHeHUs] UMITYJIbCa TIPU
ynpyrom B3aumozaeiicteun' win "M3mepenue
KMHETUYECKOW SHEPTUH Tejla 10 TOPMO3ZHOMY

n

nyTu

®uznyeckuil npakTukyM 1o teme "M3ydyenue
M30TEPMUYECKOTO MpoIiecca
(peKOMEH/I0BaHO HCIIONIb30BaHKE U(POBOMH
naboparopun)" unn "MzydeHrue u30XOpHOToO
npouecca" wiu "M3ydenne n306apHoro
npouecca" win "[IpoBepka ypaBHEHUS
cocrosiHus"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3mepenue yaenbHOU TemI0EMKOCTU" WiIn
"UccnenoBanue npolecca OCThIBaHUS
Bemectsa" win "McciaenoBanue anuadbaTHOrO
nporecca” win "M3yuenne B3auMOCBsI3H
SHEPTUH MEKMOJICKYIISIPHOTO
B3aMMOJICHCTBYS I TEMIIEPATYPHI KUTICHUS
JKugkocren"

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

bubnmorexa LIOK
https://m.edsoo.ru/2f2faa61

133

®uznyeckuil npakTukyMm 1o teme "M3ydyenue
3aKOHOMEPHOCTEN UCTIAPEHUS XKUIKOCTEN"
iy "M3mepeHue yaenbHOM TeIIOThI
riaByieHus apaa" win "M3ydenue cBOMCTB
HaChIIIEHHBIX NapoB" wnn "N3mepenue
a0COIIOTHON BIAYKHOCTH BO3/yXa U OLIEHKA
Macchl IapoB B noMmeneHun'". smepenue
K03 pHIIMEHTa TOBEPXHOCTHOTO HATSKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5
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134

135

Pu3N4eCKu IPAKTUKYM 110 TEME
"HaGnronenne npeBpaiieHus JHEpruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHI0
n3nydeHus ceeroauona’ win "M3ydyenue
MPOTEKaHUs TOKA B LIETIH, COepKallen
KoHAeHcarop' uinu "Pacnipenenenue
Pa3HOCTU NMOTEHIMAIOB (HAMPSHKEHUS) TIPU
MOCJIEI0BATEILHOM COEIUHEHUHU
KOHJIEHCAaTOpoB"

Ou3nuecKuil MPaKTUKYM 110 TEMe
"UccnegoBanue CMEIIAaHHOTO COETUHEHUS
pe3uctopoB" unu "M3aMepenue yienpHOro
COIPOTUBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUS AJIs JTaMIThl HaKaJIuBaHUs"

bu6nmoreka [IOK
https://m.edsoo.ru/ec424377

bubmuoreka [{OK
https://m.edso0.ru/2b179d98

136

Pu3nYecKuil TPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"N3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA'
wim "HMccnenoBanue 3aBUCUMOCTH

'

COIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOM XapaKTEpUCTUKU Auoaa"

bubmmoreka IIOK
https://m.edsoo.ru/64b6e901
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne nudpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
BzaumoneiicTBre MOCTOSHHBIX MArHUTOB U
1 MPOBOJHHUKOB ¢ TOKOM. MarHuTHOE I10JIE 1 0 bubmorexa LOK
POBOA ' ' https://m.eds00.ru/487a8593
['mnore3a Amnepa
Bexrtop marauTHOM MHAyKOuU. [TpuHImn
2 cyIIe 13031/1 15071 MaFHI/ITizI; noneﬁp JII:IHI/H/I 1 0 bubmorexa [IOK
yrep VLI ' https://m.edsoo.ru/4clabcch
MarHMuTHON MHTYKIIUU
3 MaruuTtHoe 1nose nNpoBOJHUKA C TOKOM. OnbIT 1 0 Bbu6moreka [JOK
Opcrena https://m.edso0.ru/d35d5262
N bubmuoreka [IOK
4 C A 1 0
18 AMIEPa, €€ HApasJICHie 1 MO > https://m.edsoo.ru/26d9c5ba
bu6mmoteka IIOK
5 P 1 0
CHicHue sajad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 0 bubmmnoreka HOK
DNeKTpOUu3MEepUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBIICHUE U MOYb.
7 HBH)KeHI/II)e 3: SI)KeHHO; YaCTHUIIbI B Hy 1 0 bubmmorexa [IOK
P t https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM I10JI€
bubnunorexa LIOK
P 1
8 CHicHue sajad 0 https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
P 1
d abora cut Jlopenna 0 https://m.edsoo.ru/d518be4b
10 Pemenue 3amau 1 0 but6mmoreka [IOK
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https://m.edso0.ru/93617bd9

1 MarsuTtHoe 110J1¢ B BEIICCTBE. bubnunorexa LIOK
deppoMarHeTuku, napa- u AMaMarHeTUKu https://m.edso00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (hepPOMArHETUKOB. bubnmnoreka HOK
[Tpumenenue GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
bub6nmoreka [IOK
1 P "M n
3 elIeHre 3aa4 1o TeMe "MarHuTHoe mosie https://m.edsoo.ru/5b55c307
bub K
14 Pemenue 3amau mo reme "MaraurtHoe moie" h::pg;:::g;gﬁ /41c4a68a
15 SIBIIeHME DNEKTPOMArHUTHOM UHAYKIWH. bubnnorexa [JOK
[ToTok BeKTOpa MArHUTHON MHIYKLIMHU https://m.edsoo.ru/b3efalcl
bubnuoreka [{OK
16 AL munyiumn https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMHU bubnnorexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
bu6nmorexa LIOK
18 Buxpeoe anekrpudeckoe noine. Toku Pyko https://m.edsoo.ru/15abe140
bu6nmorexa LIOK
19 IJIC MEAYKIHH B BHOKYIMXCA IPOBO/IHHKAX https://m.edsoo.ru/0235cc02
bu6nmorexa LIOK
20 Penterre sazat https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IT
pasito Jenta https://m.edsoo.ru/bbc22726
29 NunyktuBHOCTH. KaTylika MHIYKTUBHOCTH B bubmmorexa [JOK
IENH IMMOCTOSIHHOT'O TOKa https://m.edso0.ru/621eae9d
93 SAsnenue camonnaykuuu. IC bubnunorexa LIOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHUTHOTO TOJIST KaTYIIIKU C TOKOM. bubnuotexa [JOK
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DNEeKTPOMArHuTHOE 10JIe

https://m.edsoo.ru/b3cOad1l

25 Pemenue 3agau bubmorexa LOK
A https://m.eds00.ru/88f69d2b
26 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 bubmuorexa [IOK
Teme "DnekTpoaruHamMuka' https://m.edsoo.ru/76484025
97 KontposbHas pabota mo teme bubnmnoreka HOK
"OnexrpoaguHamMuka" https://m.edsoo.ru/8ae09b98
28 Konebarenpuas cucrema. CBOOO HEIC bubnunoreka LIOK
KoJiebaHus. ['apMoHnYecKre KojaeOaHus https://m.edsoo.ru/7c1db385
29 Kunemaruyeckoe v TMHAMUYECKOE ONIMCaHNE bubnuoreka [IOK
KOJIEOATENbHBIX IBKEHUI https://m.edsoo.ru/87ce9498
DHepreTU4ecKoe onucanue. BeiBos
30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKUX bubnuoreka [IOK
KoJIe0aHUH U3 UX SHEPreTHYECKOrO U https://m.edso0.ru/e3c99692
KHHEMAaTHYCCKOTO OIMMCAHUS
bubnunorexa LIOK
31 A OaHui
MILTHTY 2 H $232 KoNeOaKHHA https://m.edsoo.ru/7a0c439a
[Tepuon u yactota xonedanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI
32 MaTreMaTH4ecKoro MasTHuka. [lepro bubmorexa [JOK
. - Leprod https://m.edso0.ru/e0399319
CBOOOJTHBIX KOJIEOAHUH TIPYKUHHOTO
MasTHHKA
33 3aryxaromue koneOanus. BeIHyKIeHHBIC bubnmnoreka [JOK
KoJjieOanus1. Pe3oHaHc https://m.edso0.ru/72e93d09
but6mmorekxa [IOK
34 A 0
BTOKOICOAHHA https://m.edsoo.ru/6add2644
35 Pemenue 3amau buGnnorexa [IOK

https://m.edsoo.ru/addeec?71
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https://m.edso0.ru/756123c5

36 Ypok-koHpepeHnus "MexaHndeckue bubmmoreka [JOK
KOJIeOaHUsI B My3bIKQJIbHBIX HHCTpYMEHTaX" https://m.edso0.ru/8ef587be
37 KonrponsHas pabora o reme bubnuoreka [JOK
"Mexanunueckue koaeOaHus" https://m.edsoo.ru/eb84182f
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnmnoreka HOK
38 .
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATYIbI
39 3a E)I 'Z KOHJICHCATOpa C aMILIUT 03;71 CHJIBI bubmorexa LIOK
8 A P YA https://m.eds00.ru/093f9afl
TOKa B K0JIe0aTeIbHOM KOHTYpe
3aKOH COXpaHEHMsI SHEPTUU B U1E€ATbHOM bubnuorexa [IOK
40
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue IeKTPOMarHuTHbIe KOJIeOaHusl.
41 BLII}-IfX E-II-IHBIC 3JIeII<)T OMarHUTHbBIE bubmmorexa [JOK
e P https://m.edsoo.ru/5e668619
Kose0aHus
42 IIepemeHHBIH TOK. Pe3ucTop u KOHIEHCaTop B bubmmnoreka HOK
LIEH TIEPEMEHHOI0 TOKA https://m.eds00.ru/84836152
43 Karymka HHIyKTHBHOCTH B LIEIN bubmmnoreka HOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa ISl IeKTPUYECKOHN 1enu bubnnorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh EPEMEHHOTO TOKA.
45 AMII'E'II/IT HOCpI/I elCTBYIOIIIEE 3HAUCHHE bubnmorera LHOK
a A yrom https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HATIPSHKEHUS
46 Pe3onaHc B 351eKTpHUECKON LIeTIH Bubmmorexa [IOK
p H https://m.edsoo.ru/087506df
47 Pemenue 3agau bubmorexa HOK

https://m.edso0.ru/al16836a4
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Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepeaayda u moTpeOIeHUE ICKTPUISCKON bubmmorexa [JOK
https://m.edsoo.ru/f97418ae
SHEPrUn
DKOJIOTM4ECKUE PUCKU IIPU IPOU3BOJCTBE
49 aneKTpOBHepmH?Kyan;pa I/II())HOJIBSIC[)BaHI/ISI bubmorexa LIOK
. https://m.edsoo.ru/a6f74d93
ANIEKTPOIHEPTHH B MOBCETHEBHOMN KU3HU
bubnmnoreka HOK
S0 Pemerme 38724 https://m.edsoil.ru/ee6677ed
Bu6moteka [JOK
>1 Pemerme 38724 https://m.edsoi_.[ru/7cab59f8
59 KonTponbhas padota no teme Bbu6moteka [JOK
"JyeKTpOMarHuTHEIE KosieOanus" https://m.edsoo.ru/401024a9
53 MexaHn4ecKkue BOJIHBI. XapaKTEPUCTUKHU bubnuoreka [{OK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnmnorexa [JOK
> 3ByK. XapakTepHCTHKI 3ByKa https://m.edSO(])_.[ru/138b6f09
56 Wudpa3syk u yiaprpa3Byk. Lllymosoe bubmuoteka [IOK
3arpsI3HEHUE OKPYKAKOLLIEH CpeJIbl https://m.edsoo.ru/7380038f
bubnmnoreka [JOK
> Pemerie sana https://m.edsol_.[ru/cfd918bf
58 DneKTpOMarHuTHbIE BOJIHBL. M3nydenue bu6muoreka [JOK
DIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus IeKTPOMATrHUTHBIX BOJIH. CBOMCTBA bu6muoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [Ixana 371€eKTPOMAarHUTHBIX BOJIH. bubmuoteka [IOK

HpI/IMCHeHI/Ie SJICKTPOMAarduTHBIX BOJIH B

https://m.edso0.ru/49belf9e
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TEXHHUKE U OBITY

IIpHHHHHBIpaﬂHOCBﬂBHIITCHGBHHCHHH.

bu6nmoreka IIOK

1 P .
6 AOJIORAtHA 3HeKTpOM?FHHTHoe https://m.edsoo.ru/9f96f1f8
3arpsiI3HEHUE OKPYKAIOLIEH cpebl
62 KonTponbnas pabora no teme "Konebanus u bubmmoreka [JOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKkOH NMPSMOJIMHEHHOTO bubmmoreka [JOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
64 Pemenue 3a1a4 Ha npMEHEHHUE 3aKOHA bubnnoreka [JOK
MIPSMOJIMHENHOTO paclpOCTPAHEHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue ceta. [liiockoe 3epkaiio. bubmmoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOTIOTHBIN U
OTHOCUTEIbHBIN TTOKA3aTelb MPEIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTpaKEHHUE bubmorexa [IOK
vap p ' https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpaXKEHUs
67 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubmuoreka [IOK
OTPAXKECHUS U MPETIOMIICHHUS CBETA https://m.edso0.ru/49d830a9
68 Xon nydyeil B npusme. Jlucnepcus cera. bubmuoteka [IOK
CrnoxHsIii cocTaB O6emoro cBera. L{Bet https://m.edsoo.ru/d8elc3be
69 JInH3bl. @OKYCHOE PACCTOSIHUE U ONTUYECKAS bu6muoreka [JOK
CHJIA JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakeH B JIMH3aX U UX bubnuotexa [JOK
cucTeMax. Y BEJIMYECHHE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
. bubmuorexa [{OK
71 N300paXeHU, MOJIy4aeMbIX C ITOMOILBIO

JINH3

https://m.edsoo.ru/5a868f09
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bubnunorexa LIOK

72 I'11a3 xak onTuyeckas cucrema https://m.edsoo.ru/ecd480a2
Pewenue 3anau. Ilpenensl npuMeHMMOCTH bubmmoreka [JOK
73 .
r€OMETPUYECKON ONTUKU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa U METOJIBI €€ NU3MEPEHUS bubmorexa LIOK
P g P https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
7 Jueniepens cera https://m.edsoo.ru/lel6ccée
bubnuoreka [IOK
76 Murepgepenmua caeta https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIe HCTOUHUKU. Y CIIOBHS bubmmoreka [JOK
HaOII0/IeHUSI MAKCUMYMOB U MUHUMYMOB https://m.eds0o.ru/c6416d48
bubnunoreka LIOK
8 Pemenme sana- https://m.edsoo.ru/3061de2b
bubmmoteka IIOK
7 lpumenenue uuTepdepertun https://m.edso00.ru/668edbc8
bubnmorexa LIOK
80 Jlupaxiuus ceera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cioBue bubmuoteka [IOK
HaOII0/IeHNUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
but6mmorekxa [IOK
82 P
CHICHHE sa1ad https://m.edsoo.ru/d58c411a
83 ITonepedHocTh ¢BETOBBIX BOJIH. [lonspusanus bu6muoreka [JOK
cBeTa https://m.edsoo.ru/e9890fe9
but6mmorekxa [IOK
84 P
CHICHHE sa1ad https://m.edso00.ru/c56c8158
85 CBeToBBIE ABIIEHUS B IPUPOJIE bubmmoreka LIOK

https://m.edsoo.ru/0b36363d
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86 O06o001IeHre U cucTeMaTU3alus 3HaHUH 110 bubmmoreka [JOK
teme "OnTtuka" https://m.edsoo.ru/8a14748b
bubnunoreka LIOK
87 K 0 (0]
OHTpOJIbHAs paboTa 1o TeMe «OnTukKa https://m.edsoo.ru/82315ddA
['paHUIBI MPUMEHHUMOCTH KJIACCUYIECKOM
88 MEXaHUKH. 3aKOHBI JICKTPOAUHAMUKH H bubmorexa HOK
) P https://m.edsoo.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynatel cienuanbHOU TEOPUU bubnuoreka [IOK
OTHOCUTEIbHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeobpazoBanus Jlopenma. YcioBue
90 1 pI/I‘II/III-:HOCTI/I OTHO(I:)I/IT;ILHOCTL bubmorexa HOK
P ) https://m.eds00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHne BPEMEHHU U
COKpAIIIEHHUE JIJTUHBI
01 DHeprusi ¥ UMNYJIbC PEISITUBUCTCKOM bubmuorexa [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MaccChl € YHEPTUEH U UMITYJIHCOM bubmuoreka [JOK
PENSATUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBecHOE TEIIOBOE H3ITYUCHHE bubmmorexa [JOK
yi https://m.edso0.ru/f54035a5
but6mmorexa [IOK
94 3 B
AKOH CMETHEHHA BHa https://m.edso0.ru/1c5ff752
but6mmorekxa [IOK
95 r M. 11 . D
UII0TEe3a JaHKa 0 KBaHTaX. @OTOHBI https://m.edsoo.ru/a5fa218
but6mmorekxa [IOK
96
DHEprHs 1 HMIIYIIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnbiTol A. I'. Cronerosa. bu6muoreka [IOK

3akoHsl hoTorddexTa

https://m.edso0.ru/8c68e5h9
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08 YpasHenue DitamTeitHa st poTodddexra. bubmmoreka [JOK
"Kpacnast rpanuna" ¢ororpdexra https://m.edsoo.ru/01ef4556
bubnunoreka LIOK
. IT. H.
99 Hasnenue cBeta. ONbITHI Jlebenena https://m.edsoo.ru/64bA966
. bubnnorexa [{OK
100 BontoBs1e CBOACTBA HACTHL https://m.edsoo.ru/f59cfcec
Bounsl ne bponnd. [Inuna BosiHbl ne bpois
101 u aSMGHI)I 56J13CTI/IIJ[IOKaJII/ISa I/II/II[ ’ buomorexa LIOK
p P N . https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102 KopmyckynsipHO-BOJTHOBOM Tyaliu3m bubmorexa LIOK
PIyCKyIAp a4 https://m.edsoo.ru/8ccab62a
bubnunoreka LIOK
103 Jludpakius 3JeKTPOHOB Ha KPUCTAIIax https://m.eds00.ru/30dbalse
Crienin(uka u3MepeHui B MUKPOMUDPE.
104 Cooin)bmeHm Hef)n e eHéHH(f)CTeP'Ip bubnroreka LTOK
N pe https://m.eds00.ru/65783dec
I'eiizenOepra
bubmmoteka IIOK
105 Pemernme rpagueckix sanas https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK
106 Peterie pacu€THEX 3a7a: https://m.edsoo.ru/ee9b3182
107 KonrtponbHas padora no remam: "OCHOBBI bu6muoreka [JOK
CTQO", "KoprnyckynsipHO-BOJIHOBOM yasin3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnmnoreka [JOK
[Inanerapnas mozens atoma Pesepdopna https://m.edsoo.ru/312b750a
bubnunorexa LIOK
1 IT b
09 OCTYIIATRI bopa https://m.edsoo.ru/404dfa9a
110 Bunsl cnektpoB. CriekTp ypoBHEM 3HEpruun bubnmnorexa [JOK

aToMa BOJIOpoja

https://m.edsoo.ru/cf74bl1a
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111 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYEHUE Bu6muoteka [JOK
cBeTa https://m.edsoo.ru/f945d85c
bubmmoreka [JOK
112 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyxknonnas monens spa ['eiizenoepra-
113 I/I}B]aHeHKO 3apsin u MaIC)COBOC qncncr)) anpa bubmorexa LIOK
N pa- https://m.edsoo.ru/34adasde
H3oTonel. PagnoakTuBHOCTH
3aKoH paJinoakTUBHOTrO pacnana. CBoiicTBa
114 MOHU3HPYIOLIETrO U3JIy4eHUs. BiausHue bubnuorexa [IOK
PaaMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Jlo3umerpus
DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie
cwibl. [ledext macce sapa. SnepHbie
115 peakuuu. SAnepusie peakTopsl. [Ipodiemsl bubnnoreka [JOK
YIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKHUE aCTIEKThI Pa3BUTHUS SIICPHOM
SHEPTETUKHU
Mertoapl perucTpaiuy 1 UCCIeI0BaHUs
aJeMEHTapHBIX YacTull. ODyHIaMEeHTAIbHbIC
Iﬂ . bubmuoteka [IOK
116 B3aUMOJEUCTBUA. bapnoHbl, ME30HBI U
. https://m.edsoo.ru/1ac08a5h
nentoHsl. [Ipeacrasienue o CtangapTHOM
Mozenu. KBapk-riitooHHast MOJienb aipOHOB
®dwusmka 3a npeaenamu CTaHAAPTHOW MOJICIIH.
117 Témuas MaTep WSl 1 TEMHAs aHep THsI bubmorexa HOK
p . Privt. https://m.edso00.ru/c026fd37
EnuncTBO hM3mveckoit KapTHHBI MUpa
118 KonrtponsHas padora no reme "CtpoeHue
aToMa M aTOMHOTO sipa"
119 DTanbl pa3BUTHSI aCTPOHOMUU. 3HAYEHUE bu6muoreka [IOK

aCTPOHOMHU

https://m.edsoo.ru/ad73e145
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[TpruMeHUMOCTH 3aKOHOB (PU3UKH [T
00BSICHEHUS IPUPOJIbI KOCMUYECKHX

bubnunoreka LIOK

120
00BeKTOB. MeTOIbI aCTPOHOMUYECKHX https://m.edso00.ru/39c44028
HUCCIIEIOBAHNN
CoBpeMeHHBIE ONTUYECKUE TETIECKOIIHI,

121 aIMOTEJIECKOITbI, BHEaTMOC(epHast bromorexa LIOK
P ’ P https://m.edsoo.ru/4877aale
aACTPOHOMUS

122 Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue bubnnoreka [JOK
3BE3/IBI, INIAHETHI, UX BUAUMOE JBIKCHIE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Connne. ConHeunast

123 aKTUBHOCTE. MicTounuk sHeprun CoyHIIa U bubmorexa HOK

. ’ p H https://m.eds00.ru/22748eb4
3BE3]
3BE311bI, NX OCHOBHBIE XapPAKTEPUCTHUKH.
124 Jluarpamma "CIieKT aJ'IBHII)Jﬁ KHI;cc - bubmorexa LIOK
p . p https://m.edso0.ru/42169944
CBETUMOCTD
125 3Be3bI IIIaBHOM ITOCIIEA0BATEILHOCTH bubmorexa LOK
A A https://m.edsoo.ru/b3cb766¢
Bayrtpennee ctpoenue 38E31. CoBpeMEeHHbBIE

126 MIPEACTABIICHUS O IIPOUCXOXKICHUU U bubmmnoreka HOK
spoaronuu CoJIHIIA U 3BE3]1. DTaITbl ;KU3HU https://m.edsoo.ru/d09da494
3BE3]

127 Mneunsiii [1yte — Hama I'anaktuka. Tunsl bu6muoreka [JOK
rajJlakTuK. YEpHBIE ABIPHI B s1/Ipax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacmmpenne Beenennoil. 3akoH

128 Xab0ma. Teopust Bonbiroro B3peiBa bubmorexa HOK

- 1o0P prIBa. https://m.eds00.ru/3dbdf0d2
PenukToBO€ n3nydenue
129 MacurraGHast cTpykTypa BeeneHHoil. bubmuoteka [IOK

MeraranakTuka

https://m.edso0.ru/ce234633
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bubnunorexa LIOK

130 Hepeménnsie npobieMbl acCTpOHOMUHT
P P P https://m.edsoo.ru/d37d9ffe
DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBaHnue MarHUTHOT'O ITOJIA
131 IMOCTOSIHHBIX MaruuToB" uin "UccnegoBanue bubmuorexa [IOK
CBOMCTB (peppOMarHeTUKOB" UK https://m.edso00.ru/67361aef
"UccnenoBanue ACCTBUS MOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Ou3nyecKkuil MPakTUKyM 0 TeMe
"U3mepenue cuibl Amniepa” unu "M3ydenue
" bubnnorexa [JOK
132 3aBUCUMOCTH CHJIBI AMITepa OT CHJIbI TOKA
" . https://m.edsoo.ru/fcae91e9
unu "OnpeneneHne MarHUTHOW MHIYKIIUY Ha
OCHOBE U3MepeHHUsl cuibl Amnepa”
Ou3nyecKkuil MpakTUKYM 0 TeMe
"UccnenoBanue sBIEHUA 3JIEKTPOMArHUTHOM
133 " " P https://m.eds00.ru/c36658da
uHaykuuu" wnn "OnpeaeneHne HHIYKIUN
BHUXPEBOI'O MarHUTHOTO MO
Pu3HYeCKUil IPAKTUKYM 110 TEME
134 "UccnenoBanue sBIEHNUA CaMOMHIYKIIUN" bubmmoteka IIOK
i "COopka MOJIENN 3JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fb6391
reseparopa"
Pu3NYECKU MPAKTUKYM 110 TEME
135 "3MepeHue neproaa CBOOOIHBIX KOJIEOaHUH bubmmorexa TIOK
p p | https://m.eds00.ru/5d159d35
HUTSIHOTO U MPY>KUHHOT'O MAsITHUKOB
@u3nYeCcKUil NPAKTUKYM IO TEME
136 "IIpeoOpa3oBaHKe YHEPTUU B TPYKUHHOM bubmorexa [TOK
peodp " P Py https://m.eds00.ru/a28026bd
MasTHHUKE
137 ®u3nyeckuil NpakTUKyM 0 TeMe bubmuoteka [IOK

"HccnenoBaHue mepeMEHHOr0 TOKa Yepes

https://m.edso0.ru/89dc2d90
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MOCJIEIOBATEILHO COSIMHEHHbBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WK
"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
LIeTY TIEPEMEHHOr0 ToKa"

duznyeckuil npakTukyMm no teme "M3ydenue

bubnunoreka LIOK

138 .
[1apaMeTPOB 3BYKOBOI BOJIHBI" https://m.edso00.ru/b100661a
p Y yK
Du3nYECKU MPAKTUKYM 10 TEME
139 "N3mepeHue nokasaTesis IpeaoMIICHUs bubnuoreka [IOK
crekna" win "[lomyueHne n3o0paxxeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IJIOCKOTO 3epKajia U JUH3bI"
dusnuecKuil MpakTUKyM 10 TeMe
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
bubnuoreka [IOK
140 paccTosiHus OT BellecTBa (Ha IpuUMepe https://m.eds0o.ru/b879fb3f
KUIKKMX TH3)" 1w "HM3Mepenne GoKycHOro T '
PACCTOSIHUSI PacCeHBAIOIINX JIMH3"
Pu3nYeCcKuil IPAKTUKYM 110 TEME
141 "Habmronenue nudpakuuu, vHTEpdepeHnn bubmmorexa LIOK
2 .
" https://m.edso00.ru/8b7ac737
U TIOJISIpU3AIH CBETA
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SJHEPTUH
bu6nmorexa [IOK
142 PENATUBUCTCKUX yacTULl (1o poTorpadpusm https://m.eds0o.ru/6375647
TPEKOB 3ap)KEHHBIX YaCTHI] B MATHUTHOM T '
mose)"
Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHOM 1l1anka Ha ocHOBe
\ bubnunorexa LIOK
143 uccnenoBanus Gotordpdexra" uum https://m.edsoo.ru/eb16£82
"UccenoBaHue 3aBUCUMOCTH CHJIBI TOKA " '
yepe3 CBETOAMOJ OT HaNpsKeHUs "
144 OU3NYECKUN TPAKTUKYM I10 TEME bubnunoreka LIOK
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"UccnenoBanue crekTpa pa3peKeHHOro
aTOMapHOI'0 BOJAOPOJa U U3MEpPEHUE
noctostHHOW Punbepra"

https://m.edsoo.ru/ec651eb8

145

@uU3NYECKU IPAKTUKYM 110 TEME
"NccnenoBanue paauoakTUBHOTO (hoHA ¢
HCIoNb30BaHueM o3umerpa’ wiu "M3yuenue
[OIJIOLIEHUS OeTa-4acTUL] AJIFOMUHHEM"

bubnunoreka LIOK
https://m.edsoo.ru/c3dabe6e

146

147

148

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
OTIpe/ICIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3aus CeBepHOro noixymapus 1 sipkue
3B€31b61" uan "HaOmroneHus B TEIECKOII
JlyHbl, TUTAHET, TYMAHHOCTEH U 3BE3HBIX
CKoIIeHuI"

O0001IeHre ¥ cucTeMaTu3anus 3HaHui. Pois
(U3HUKHU 1 aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLTUATLHOM M DTHUUECKOM
cdhepax IeAaTenTbHOCTH YeIOBEKa

O0001IeHrEe ¥ cucTeMaTh3anus 3HaHuii. Pois

U MecTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

bubnunoreka LIOK
https://m.edsoo.ru/1072021e

bu6nmorexa LIOK
https://m.edsoo.ru/ad6ddeed

but6mmorekxa [IOK
https://m.edso0.ru/18f19f7c

149

O000111eH1E U cHUcTeEMAaTH3alus 3Hanuii. Poab
¢buznueckoil Teopun B GopMHUPOBAHUU
MIpe/ICTaBICHUI O PU3NYECKOM KapTUHE MHPA,
MecTO (PU3MYeCKON KapTHHBI MUpa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

but6mmorekxa [IOK
https://m.edsoo.ru/e7d400f4
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MPEJCTABICHUI O IPUPOJIE

150 O06o001eHre 1 CHCTEMAaTH3aLKs 3HAHUH 110 bubmuorexa [JOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
151 O06001IeHre U cCUCTEMaTU3aIKs 3HaHUN 110 bubnuorexa [{OK
teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
152 O06o0061IeHre U cucTeMaTU3alus 3HaHUH| 110
teme "Jlunamuka"
153 O00011IeHIE U CUCTEMATU3AIMs 3HAHUN 110 bu6nmorexa LIOK
teme "Craruka TBepAoro tena" https://m.edsoo.ru/3cca482e
154 O00011IeHIE U CUCTEMATU3aIMs 3HAHUN 110 bubnunoreka LIOK
TeMe "3aKOHbI COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/32a4d1a0
O0o001IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
155 teme "OCHOBBI MOJICKYJISIPHO-KMHETHYECKOM bubsmorexa [IOK
.\ yp https://m.edsoo.ru/ed440ca8
TEOpUH
156 O06o00menre 1 cucTeMaTH3alns 3HaHUH 110 bubnuoreka [{OK
teme "Tepmoaunamuka. TemnoBbie MamHb" https://m.edsoo.ru/c63f7c10
O06o001IeHre 1 cucTeMaTU3aIys 3HaHUH 110
157 TeMe "ArperatHble COCTOSIHUS BEIIECTBA bubmorexa HOK
P p ' https://m.edso0.ru/1d36b5b1
da30BbIC IEPEXO/IBI
158 O06001IeHre U cCUCTEMaTU3aIHs 3HAHUN 110 bubmuoreka [IOK
Teme "Dnekrpuueckoe nose" https://m.edsoo.ru/3bf0def9
159 O06o0mmeHre 1 cHCTEMaTH3alns 3HAHUH 110 bubmuoreka [{OK
teMe "I10CTOSIHHBIN 3JEKTPUIECKNN TOK" https://m.edso00.ru/71453ee6
160 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuoreka [{OK
teMe "Toku B pa3inyHbIX cpepax” https://m.edsoo.ru/3d40077a
O06001eHre U cucTeMaTU3aIys 3HaHUN 110
" but6mmoreka [IOK
161 TeMe "MarauTHoe nojue. DJIeKTpOMarHuTHast

UHIyKUIAS"

https://m.edsoo.ru/3b4c06ae
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162

PesepBHelil ypok. O000IICHHE 1
CUCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHn4yecKHue KojieOaHus 1
3JICKTPOMArHUTHBIE KOoeOanus"

bubnunoreka LIOK
https://m.edsoo.ru/d6310bfd

163

PesepBHelit ypok. O000IICHHE 1
CUCTEMaTHU3all1s 3HAHUM 110 TEME
"MexaHu4YecKHUe U AIEKTPOMAarHUTHBIE
BOJIHBI"

bubnunorexa LIOK
https://m.edsoo.ru/96a7a2dd

164

PesepBHeIi ypok. O000IICHHE 1
cucreMarn3als 3Hanuii mo teme "OnTuka.
OcHosrl CTO"

bubnunoreka LIOK
https://m.edsoo.ru/52ad1603

165

166

167

PesepBHrlit ypok. O60011eH1Ee 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"KopryckynsipHO-BOJTHOBOM JTyaJIu3M.

nn

®du3uka aToMa U aTOMHOTO siApa

PesepBHelIit ypok. O60011IeHNE 1
cUCTEMAaTH3allMs 3HAHUI IO TeMe " DJIEMEHTHI
acTpopu3uku"

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTHU3allus 3HAHHI TI0 TeMe

bubmuoreka [IOK
https://m.edsoo.ru/f7c59d38

bu6nmorexa LIOK
https://m.edsoo.ru/2bffb94c

168

PeseprubIil ypok. O60061eHIE 1
cucreMarmnul3anuda 3HAHUI IO TEME

169

170

PesepBHrlIit ypok. O6001IeHNE 1
cucreMarul3anuda 3HAHUI 10 TEME

PesepBHelit ypok. O6001ICHHE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 knacc/ Msaxumes I'.51., CuasaxoB A.3., O0miecTBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00I1IECTBO
«M3marensctBo «IIpocBemenue»

» ®uzuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 knace/ Mskumes I7.51.,
CunsixkoB A.3., O01IeCTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO «IPODAY;
AxkrmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenne»

» Guzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskues I'.4., Cunsikos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

» ®m3uka. Komebanns u Bonusl, 11 kmace/ Msxumes I'.51., CuaskoB A.3.,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenner

» duzuka. Ontuka. KBanrosas ¢usuka, 11 knace/ Mskumes I'.5., Cunskos A.3.,
OO611eCTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
A.I1. PermkeBuu. COopHUK 3amay o pusuke. Mocksa, [Ipoda, 2005 - 2019 r.

Co6opnuk 3ama4 o ¢usuke 111 9 — 11 xkmaccos. CocraBurens [.H. Crenanosa.



M.: «IIpocsemenue», 1996 r.

FO.A. Caypos. ®usuka. [loypounsie pazpadbotku. 10 knacc. [Tocobue nms
o01eo0pa3oBareNbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015
FO.A. Caypos. ®usuka. [loypounsie pazpabotku. 11 knacc. [Tocobue nms
o011e00pa3oBaTeIbHBIX OpraHu3aluii. ba3oBblil U yriyOieHHbIN ypOBEHb.
Mockaa. [Ipocsemienue. 2017 r.

COOpHHK TECTOBBIX 3aJJaHUH JJISI TEMAaTHYECKOTO U UTOTOBOT'O KOHTPOJIS.
®usuka 10 knacc. M.: «MuTtemnexr-Lientp», 2004 T.

C.M. AnapromeukuH, A.C. CnyxaeBckuil. @usnka. « KoHCTpyKTOp»
CaMOCTOATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kiacchl.

[TocoOue nys yuureneii. M.: [Ipocsemenune, 2010

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://nsportal.ru - conranbHas ceTh paOOTHUKOB 00pPa30BaHMS.
http://markx.narod.ru/pic/ - ¢pusuka B mkoure.
http://festival.1september.ru/articles/ - ¢pectrBamb negarornyeckux uac

«OTKpBITBIN YPOK».



http://www.fizika.ru/ - caitt miis yunreneit Gu3nku U X y4CHHKOB.
http://www.physics.ru/ - maTepuansl o Gpu3mKe.

WWWw . ege .edu.ru - uaopmartmonnsiii moptain EI'D.






