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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpaMmbl BocniuTanus W Kouuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTrPaMMBl.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COIePKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U Pa3/EiIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPHUIIPEIAMETHBIX CBSI3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEGHHOCTEH  OO0y4aroOUIUXCS.
[IporpamMma 1o ¢usuke Aa€T MpeAcTaBICHHE O LEJAX, COACpKaHMM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Guzukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX HMHTEIUICKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
OOy4YaromMMcsi, KOTOpble HEOOXOAUMBI IS MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHus MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CHECIIUATLHOCTSIM.

B nporpamme 1o (Qusnke oOnpenenstoTcs IUIAHUPYEMbIE pPE3YJbTaThl
OCBOECHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIET0 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMNpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JOTUYECKON OCHOBOW Il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOYYaroIuXCs, OCBOUBIINX
nporpaMMmy 1o (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIIbHOCTHBIN MOXO.

[Iporpamma 1o gpu3MKe BKIIOYALT:

. MJIAaHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca (DU3HKHU Ha YTIyOJIEHHOM
YpOBHE, B TOM YHCJIC IPEAMETHBIE PE3YJILTATHI TI0 T0JIaM 00YUYEHUS;

. cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHus.

Peanuzanus ydeOHOrO TmpeamMeTa OCYIIECTBISETCS C HCIOJIb30BAHUEM
o0opy1oBaHUs LEHTpa €CTECTBEHHO-HAyYHOMU u TEXHOJIOTUYECKOMN
HarpaBiaeHHocTH «Touka pocTay.

[Iporpamma no (u3uke HE CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUHUTENICH U
MPEAOCTaBISCT BO3MOKHOCTH ISl peali3alldd  Pa3IMYHBIX  METOJAMYECKUX
MOAXOJ0B K TMpenojaBaHuio (U3UKU Ha YriayOJIEHHOM YypOBHE IPH YCJIOBUU
coxpaHeHus1 00s3aTeNbHOM YaCTH COJIep KaHus Kypca.

du3rka Kak Hayka O HamOosiee OOMMX 3aKOHAX MPHUPOIBI, BHICTYIAs B
KauecTBe y4eOHOTO MpeaIMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIa/J B CUCTEMY
3HaHWM 00 oKkpykaromiem mupe. [IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yomui
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBKY (PH3NYECKUE 3aKOHBI



JeXaT B OCHOBE TMPOIIECCOB W SBIICHWN, HW3YYaeMbIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENEeIHIIoO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUS HOBBIX MAaTepUajOB C 3aJaHHbIMM CBOWcCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEIOBAaHUN.

B ocHOBY Kypca (u3UKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOJI0KEH
PO UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBHUM C HEU KypC SBISETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCeX pa3fesoB (U3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOMN (DU3UKH.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peann3anus NPeaIosaracT HCIHOJIb30BAHKE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOLIECTBAa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonoin nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypoBHS
MPEANOoJaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, H
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM palOHAIBHOTO IPUPOOTNIOIb30BAHMS U HKOJIOTHUECKON 0€30M1acHOCTH.

OcBoeHue cofepKaHusi MporpamMmbl Mo (PU3MKE AOHKHO OBITH IOCTPOEHO Ha
IOPUHLINAIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITENILHOTO HKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHcTBYyolero (akropa ydeOHoro mporiecca. i yriyOGnaéHHoro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHHUYECKOTO JSKCIEPHUMEHTA,
BKJIFOYAIOIIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHl MPU HM3YYEHHH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyMma. [Ipu 3TOM BO3MOKHBI
JIBa crnocoba peanu3auud (U3MYECKOro TMpakTUKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 160 B KoHue 10 u 11 kmaccos, 100 mocie nepBoro u
BTOPOTO TMOJIYTOAMM B KaXJIOM U3 3TUX KiaccoB. Bropoil cmoco6 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpHIE
OpOBOASATCS B Tpolecce u3ydeHus paszzaena (temsl). [Ipu stom mop paboramu



IIPaKTUKyMa MOHUMAETCSI CaMOCTOSITENIbBHOE MCCIIEOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUIa O€3 MOIIAaroBo MHCTPYKIIUU.

B nmporpamme 1o (@u3Mke cHUCTeMa YYEHHUYECKOTO JKCIEPUMEHTa,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpPE/ICTaBlieHA €IMHBIM IepedHeM. Buioop
TEMaTUKHU JJI1 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PabOT OCYILIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO/I1 U3 OCOOEHHOCTENW OYPOUHOTO
IUIAaHUPOBAHMUSI W OCHalleHusi KabuHera Qusuku. Ilpu sTOM oOecreunBaercs
OBIIQZICHHNE OOYYalOIIMMHCS YMEHUSMU TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], HUCCIIeIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIMYMH U TMOCTAHOBKY
OIBITOB 10 MPOBEPKE MPEITOKEHHBIX TUIIOTES.

bonpiioe BHUMaHWE YIENSAETCA PEUNIEHUI0 PAcYETHBIX M KAueCTBEHHBIX
3anay. Ilpu 3TOM AyId pacd€THBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 33Ja4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHON (DPU3MUECKON MOJENBIO, MO3BOJISIIOIINE MPUMEHSTh
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, TaKk U
UHTErpyupysl IPUMEHEHNE 3HAHUM U3 pa3HbIX pas3ziesoB. I KaueCTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCA 3aJaHMsl Ha OOBACHEHUE/NpPEJICKa3aHHe MPOTEKAHUS
(¢u3nyecKuX SIBJICHUNA U MPOLIECCOB B OKPY’KAIOLIEH XKU3HU, TpeOyrolue BbIOOpa
bu3znyecKoil MOAEN AJis CUTYalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepHalbHO-
TEXHUYECKOMY OO€ecleyeHHI0 Yy4eOHOro mporecca Kypc (U3MKH yriayOnaEHHOTO
YPOBHSI HAa YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpYyAOBaHUE JUIsl BBINOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
(Gu3MKE YYEHUUECKHUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCTpauoHHOe 00opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHeYMBAaeT IOCTAaHOBKY
NEPEYUCIIEHHbIX B NporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCJENOBAHNUSI  WM3Y4YaeMbIX  SBJIEHMH M  MPOLECCOB, HMIUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 00OpyIOBaHME MJIS YYEHUYECKHX TPAKTUYECKUX padboT
dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecreduBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOyuarommuxcs. Temarnueckue KOMILUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJE HU(POBBIX J1A0OpATOPUIA.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

. dbopMHpoBaHUE MHTEpECca U CTPEMIICHHSI 00ydarouuxcsi K HaydHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI];

. pa3BUTHE MPEACTABICHUM O HAyYHOM METOAE IIO3HAHHUS U
(dbopMHUpOBaHKE UCCIIEOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;



. dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yJbTaTa M3ydCHUS
OCHOB CTPOCHMSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

. dbopMHpoBaHUEe YMEHUH OOBICHATH SBICHUS C UCIOJIb30BAaHUEM
bu3MYecKuX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

. dbopMHpoBaHUE NMPEACTABICHUIN O POl (PU3UKU JJISI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE MPEICTAaBICHUH O BO3MOXHBIX cepax Oymyuiei

poeCCHOHATLHON  JCSATENBHOCTH, CBSI3aHHBIX C (U3HKOM, TOJATOTOBKA K
JaabHeWIleMy 0Oy4YeHUIO B 3TOM HAMpPaBJICHUMU.

JlocTikeHne dTUX Telield 00ecTednBacTCsl PeleHneM CISAYIOMUX 3a1ad B
mpoliecce M3y4eHus Kypca GU3NKA Ha YPOBHE CPETHETO O0Iero 0Opa30BaHuUs:

. npUOOpETeHNE  CHCTEMBI 3HAaHWM 00  o0mmx  (usudeckux
3aKOHOMEPHOCTAX, 3aKOHAaX, TEOpHUSX, BKIOYAs MEXAHUKY, MOJEKYISIPHYIO
(bU3UKY, PIEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY M SJIEMEHTHI aCTPO(DHU3UKH;

. dbopMUpOBaHUE YMEHHH TNPUMEHATh TCOPETHUYCCKUE 3HAHUA IS
0OBbsSICHEHUS (PUBMYECKUX SIBIICHHM B TPUPOJEC MU I MPUHATHS IPAKTHUYCCKUX
pEIIEHNI B TOBCEHEBHOM KU3HU;

. OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOMN
bu3nYecKo MOJEIbI0, 3a/ad, IMOAPa3yMEBAIOIINX CAMOCTOSTEIBLHOE CO3JdaHUE
dbu3ndecKo MoJIeNd, aJeKBaTHOM YCJIOBHSAM 3aJlaud, B TOM YHCIE 3aja4
MHXEHEPHOI'O XapaKTepa;

. MOHMMAaHUE (PU3NUECKUX OCHOB M MPUHIIUIOB JEHCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;
. OBJaJICHUE  METOJIaMH  CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUS U

npoBefieHUsT  (QUBMYECKUX  OKCIEPUMEHTOB, aHalu3a M  HUHTEpHpeTanuu
uH(popMaIuu, ONpeAesIeHHs TOCTOBEPHOCTH MOJyYEHHOIO PE3yNbTaTa;

. CO3JaHME  YCIIOBMM Uil  Pa3BUTUA  yYMEHMH  NPOEKTHO-
HCCJIE0BATEIbCKOM, TBOPUYECKOMN AEATEIbHOCTH;
. pa3BUTHE HHTEpeca K cdepaMm TpodecCHOHATBHON IesTeIbHOCTH,

CBSI3aHHOMU ¢ (PU3HKOMA.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mpeamera «®usuka» Ha YpOBHE CpEAHEro OOLIEero
oOpa3zoBaHus BBIOMpaeTCs OOYYArONIUMUCS, TUIAHUPYIOIMMU —TPOJAODKCHHE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOn€HHbBIH YpPOBEHB) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENI0),
B 11 kmacce — 170 yacoB (5 4acoB B HEZIEIIIO).

[Ipennaraemerii B mporpamMme mo (QU3MKE TepeueHb JIabopaTOPHBIX W
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JelaeT BBIOOP
MpoOBeNeHUsT JTa0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUIYATHHBIX
0COOEHHOCTEH 00yJaromuxcs.



COJAEPKXAHUE OBYUYEHUA

10 KUIACC

Paznen 1. Hayunblii MeTOJ NO3HAHUS PUPOIBI.

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

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupojsl. HabGmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBHIE CUCTEMBI).

[TorpemHocT  w3MepeHnWid  (GU3UYECKUX  BEIWYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHA).

MonenupoBanue (HU3NIECKUX SBICHUN W TPOIECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJCalbHAsl KUIAKOCTb, WACAIBHBIN Ta3, TOYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbI €r0 MPUMEHUMOCTU. Pu3nueckas
TEOpHUS.

Ponb u mecto ¢u3nku B (GOpPMUPOBAHUU COBPEMEHHON HAYYHON KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHre cuiibl TOKa U HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYHUH MPU MOMOIIYA KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[Tepemerieare, CKOPOCTh (CpeaHSISI CKOPOCTb, MTHOBEHHAas CKOPOCTB) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEpUATLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHOEe mMmajneHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.

KpuBonuHeitHoe  aBmkeHue. [IBUkKEHHE  MaTepUAIBHOM  TOYKM  TIO
OKPY>KHOCTH. YTJOBas MU JMHEWHas CKOpocTh. Ilepmoa u yacrtora oOpaiieHwus.
LlenTpocTpeMuUTebHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U TOJIHOE
YCKOpPEHHUE MaTepHaIbHON TOUKH.



TexHUYecKHue yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CHUAOMETP,
JIBIWKEHUE CHapsoB, LENHbIE, IIeCTepEéHYaTble W PEMEHHBIE IEepefayy,
CKOPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0bl uccne0BaHusl IBUKEHUI.

WrocTpanys npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe:KEHHOM IIPOCTPAHCTBE.

Habmronenue ABMKEHHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEW, TPACKTOPHUH, CKOPOCTEH IBMKEHUS OJHOTO M TOTO XK€
TE€Ja B Pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKkmuKkym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPU MPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue HU(PPOBOI 1TabopaTOpUn).

WN3yuenne nABWXKEHUSI Tejla, OpPOIICHHOTO TOpU3OHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM IPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue IBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOW II0 MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TNEpHOAa OOpallleHUss KOHMYECKOTO MasTHUKA
OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH HprotoHa. MHeprmaneHble cuctemsl oTcyéTa. [IpumHnmn
otHocuTenbHOCTH ["anmuies. HeuneprumanbHble cuUCTeMBbI OTCUETa (OMpeEAcIICHUE,
IPUMEDHI).

Macca tena. Cuna. [IpyHIumn cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MatepraibHON TOYKHU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHMPHOI'O TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW M
VHEPTHON MAaCCBI.



Cuna tspkecTd. 3aBUCHMOCTbh YCKOPEHHSI CBOOOJHOTO TMaJieHUSI OT BBICOTHI
HAaJ] TOBEPXHOCTHbIO TIUIAHETBI M OT reorpaduueckoil mupoTel. [[BuxkeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, OBHXKylierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuila TPEHHSI CKOJBXKEHUS M CUja TPEHUs
nokosi. Koaddumment tpenus. Cuia CONpOTUBICHUS MPU JABUKEHUU Teja B
MKUIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHHUS.

Jasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumena.

TexHHu4ecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIUITHHUKH,
JBU>KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPLUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM I[IAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HENHEPLUAIBHON CHUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TEIy CUI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLUAJIbHON CHCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHUKAIOIIUX B PE3YJIHTATE B3aUMOJICHCTBUS TE.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MaJICHHH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JBM)KCHHHM OpyCKa M0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMIXKEHHUS Opycka TIo
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MaCCHI.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pa3sIie, OT ux AehopMaIium.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uyepes
NErKkuii OJIOK.

N3mepenue kodduiiieHTa TpeHUs: MO BEJIWYMHE YIJIOBOro KO3 duimeHTta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHKeHHUsI OpycKka MO HAKIOHHOM IUIOCKOCTH € EPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yuenue ABMKEHUS TPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHoe M BpallaTeNbHOE JBUKEHHE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. llnedo cuibl
CnoxeHue Cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.



VYcnoBus paBHOBECHS TBEPAOTO TeA.

YcroiunBoe, HeyCTOHYnBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHU4ecKue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHILITEHH,
CTPOUTEIBHBIA KpPaH, PEIIETYaThIe KOHCTPYKLIUU.

Jlemoncmpayuu.

VYcnoBus paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomuol, nPAKmMuKym.

HUccnenoBanne yciaoBHM PaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO ITUIOMAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mmexanuke.

MMnynbc MaTepuaabHON TOYKH, CUCTEMBI MaTEpUaIbHBIX TOUeK. LleHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMiysibC CHIIBI M U3MEHEHHUE UMITYJIbCA TeJlA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTruBHOE BUXKEHUE.

MoMeHT umnysbca MaTepUalIbHOW TOYKM. lIpencraBieHne o coXpaHEeHUH
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.

PaboTta cunsl Ha MajnoM M Ha KOHEUHOM MepeMelieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoniHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 HW3MEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHuManbHBIE W HENOTEHUMAJbHbIE Cuibl. lloTeHumaneHass >Heprus.
[ToTenmmanbHas sHeprus ynpyro nedopMupoBaHHOW Tpyx uHbl. [loTeHImanpHas
DHEpPrus Tejla B OJHOPOJHOM I'paBUTALMOHHOM Imose. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JIe OJHOPOJHOTO IIapa (BHYTpU U BHE Iiapa). Bropas
KOCMHMYECKasi CKOPOCTb. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3b pabOThl HEMOTEHUHUAIbHBIX CHJI C HW3MEHEHHEM MEXaHUYeCKON
DHEPIUU CUCTEMBI TEJl. 3AKOH COXPAHEHMSI MEXAHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHynmu s MICAIbHOM >KUJKOCTH KakK CIIEICTBHE 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTHYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOM, (PUIYpHOE KaTaHHWE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTnBHOE BMXEHUE.

N3mepeHne MOIITHOCTH CHUJTBI.

W3MeHeHne sHepruM Teja MPU COBEPIICHUN PadOTHI.



B3anmHble NpeBpalieHus KMHETHYECKOM M IOTEHLHMAJIBHOW JHEPrud IpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMUKyM.

N3mepeHne nMmyJsibea Telia o TOpMO3HOMY MYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJENIU JJIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHsI HMITYJIbCA IPU YIIPYTOM B3aHUMOJIEHCTBHH.

N3mepeHre KHNHETUYECKOM 3HEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS TOTEHIMAIIBHON 3HEPTUU NPY>KUHBI C pa0OTON CHIIBI
TpPEHUSI.

Omnpenenenve pabOTHl CHIIBI TPEHUS TPU JIBWKEHUHM Tela MO HAKIOHHOMN
IJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 1 TEPMOJUHAMHUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MeoPUU.

OCHOBHBIE TOJIOXKEHUST MOJIEKYJsipHO-KuHeTn4Yeckor Tteopuun (MKT), ux
onbITHOe oOocHoBaHue. Juddysus. bpoyHoBckoe aBmxeHue. Xapakrep
JBW)KCHUSI M B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. MoJlelM CTpOEHHs Ta3oB,
KHUAKOCTEH U TBEPIABIX TNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX
Mojeneil. Macca u  pasmepbl Mosekyd (atomoB). KonuyecTBO BeliecTBa.
[ToctrostnHass ABoranpo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl €€ uaMmepenus. I[llkama
temneparyp Llenscust.

Mopnenp uaealbHOTrO ra3a B MOJEKYJISIPHO-KUHETHYECKOW TEOPUU: YACTHUILIBI
ra3a ABMXKYTCS XaOTHUYECKH U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana tremneparyp KenbBuna). 3akon JansToHa. M3omporeccsl B
UJCaTbHOM Tra3e C IIOCTOSHHBIM KOJMYEeCTBOM BemiecTBa. [ 'paduyeckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEAHEHd  KHUHETUYECKOW SHeprueu
NOCTYNaTEeIbHOIO TEMJIOBOTO ABM)KEHHUS MOJIEKYJl MJI€albHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH HICATHHOTO Ta3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHYECKOW SHEPTUEH MOCTYNATENIbHOIO TEMJIOBOTO IBMKEHUS €€ YaCTHUL.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTePUAJIOB.

Hemoncmpauuu.

Mopnenu ABUKEHUS YacTHI] BEIIECTBA.

Monens OpOyHOBCKOTO TBUKEHHUS.

Buneoposnuk ¢ 3amuceio peaqbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Juddy3ust sxkuIKoCcTen.

Mogens onsita llTepHa.



[IpuTsKeHrE MOJIEKY!I.

Monenu KpucTauinyeCKnuX pemeToK.

HabGmronenue u nccieioBaHue N30IPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanre Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOTHON BOJOM.

N3yyeHue H30TEpPMUYECKOTO Mpolrecca (PEeKOMEHIOBAHO HCIOJIb30BaHHE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (T[[) cucrema. 3amaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CUCTEeMbl. BHelIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIIMYUH, OIMCHIBAIOIINX
€€ COCTOSIHME HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawanmo TtepmoanHaMuku. (CamMonpoW3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogens uaeanbHOTO Tra3a B TEPMOJUHAMHUKE — CHUCTEMa YPaBHEHUM:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
YcinoBuss TPUMEHUMOCTH 3TOW MOJIENI: HU3Kas KOHIIEHTPAILMSl YaCTHIl, BHICOKHE
TeMIeparypol. BolpaxkeHue 111 BHYTPEHHEN SHEPTUHA OJJHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckne u HECTATUHYECKUE MTPOLECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Boruncienne paboTel o rpaguky
rpolecca Ha pV-auarpamMmme.

Teronepenaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEH  DHEPrUu
TEPMOJIMHAMHYECKOW  cuUcTeMbl 0e3  coBepuieHusi pabotel. KouBekius,
TEIUIONPOBOAHOCTD, U3IyUYCHHE.

KosmmuectBo temnoTel. TemmioéMKOCTh Tena. YAenbHass W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHHME Maiepa. YaenpHas TEIUIOTa CrOpPaHUs
torumBa. Pacuér kommuecTtBa TemiIOTHI mnpu Temonepenade. I[lonarue o0
aauabaTHOM IIpoIriecce.

[lepBblli 3aKOH TepMOAMHAMHMKW. BHyTpeHHsAs »dHeprus. KonmnuecTBo
TEIUIOTBI W paboTa Kak Mepbl HU3MEHEHHUS  BHYTPEHHEH  OSHEpPruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEPMOJMHAMHUKHU [UJII PABHOBECHBIX IIPOILIECCOB: YEPE3
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT
eJMHCTBEHHAas aguadarta. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIEpe/IaTh TEIUIOTY OT 00JIee XOJIOHOTO Tena K Ooyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MTPOIIECCOB.

[TpuHuMIe! gercTBus TertoBbix MamuH. KIT/T.



Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJOTMYECKUE aCIEKThl UCIIOIb30BaHUs TEIUIOBBIX ABUrareniei. Temmosoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuyecknue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHED, AMU3ENbHBIA W KapOIOpaTOpHBIA ABUTATENd, MNapoBas TypOuHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJO0B C
WCITI0JIb30BAaHUEM TEILJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTraHMYECKOTO TOTLTMBA JIJIs
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3MeHeHune TemnepaTypsl IpH aquadaTHyecKoOM pacIIupEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TETNIOEMKOCTEHN BEILIECTB.

Crioco0bl M3MEHEHHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aguadaTHOTO Mpoliecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKkym.

N3mepeHne yaenbHON TEII0EMKOCTH.

HccenenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3yueHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEeMIEPATypPhl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamuivie cocmoanusn eewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusa. McmapeHue u kumeHue. Y jenbHas
TEIJIOTa MapooOpa3oBaHUsI.

HacellieHHblE W HEHAcChIIEHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO ITapa OT TEMIIEPATYpPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTav3auusa. YJIeJbHas TEIIoTa IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacmvpeHre. AHrapMOHH3M TEIUIOBBIX KOJIEOAHWI YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIupeHHusi Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3Heprun B PazoBbIX MEPEX0IaX.

YpaBHeHuUE TEII0BOTO OaaHca.

[ToBepxHocTHOE HaTskeHHE. Kond(uUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansapusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.



TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Jlemoncmpayuu.

TemnnoBoe pacmpeHue.

CBoOIICTBA HACBHILLICHHBIX MAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM JIaBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKECHHUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.

Kanumnisipasie siBiaeHUS.

Mopenu HEeHbIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHuUs U IUIABJICHUS! KPUCTAINIMYECKOTO BEIECTBRA.

Bunbr negopmanuii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTE.

N3mepeHne yaenbHOM TENI0THI IIJIaBJICHUS JIbJIA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3MHOBOro odOpasma OT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. J(Ba Buma
ANEKTPUUYECKUX 3apsAaoB. [IpOBOAHUKH, MHUAJIEKTPUKA U  MOJIYHPOBOIHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsaa.

B3aumoneiictBue 3apsinoB. Toueunsle 3apsaabl. 3akoH Kymnona.

Onektpuueckoe nose. Ero neiictBue Ha 3JIEKTPUYECKUAE 3apsibl.

Hanpsoxkéanocts  anektpuueckoro  moisd.  [IpoOGueiii  3apsna.  Jlunuwm
HaIMpPSHKEHHOCTH AJIEKTPUUECKOT0 NoJisi. OJHOPOAHOE NEKTPUUECKOE MOJIE.

[ToTeHUHATBHOCTh DJIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHiuanpHass SHEprus 3apsga B AJIEKTPOCTATHUYECKOM MOJIe.
[ToTeHuMan 31eKTpocTaTUYECKOro noJisd. CBsA3b HANPSHKEHHOCTH TMOJISI U Pa3HOCTU
MOTEHIIUAJIOB U1 DJIGKTPOCTATUYECKOTO ToJis (KaKk OJHOPOJHOTO, TaK U
HEOJIHOPOHOTO).

[IpuHIMIT CYyNIEPIIO3UIINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1o 00béMy miapa. [lome paBHOMEpPHO 3apsiKEHHOM



OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsyKEHHOCTH O3THUX MOJEH H
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B AJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JusnexTpuku B AIEKTPOCTATUYECKOM oJIe. Jlupnexktpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.

Konngencatop. DIeKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBrmxkeHHE 3apsHKEHHONW YaCTULBI B OJTHOPOJHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIeHCaTOphl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3APSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOUCTBO M JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsSHDKEHHOT0 KOHICHCATOpa B YHEPTHUIO
V3JIyUYCHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPKAILIECH KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHAESHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VCiloBUs CymeCTBOBAHUSL MOCTOSHHOTO AJIEKTPUYECKOTO Toka. MCTOUHUKM
toka. Hanpsokenue U n O/1C é.

3akoH OMa U1 ydacTKa LEMu.

DnexkTpudeckoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.



[TocnenoBaTenbHOE, NapajuieIbHOE, CMEIIAHHOE COEJUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xxoyns—JIeHna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TertoBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHH4eCcKre YCTPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUMK IICKTPUUECKON SHEPTHUH.

Hemoncmpauyuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIpSKEHUS [JI1 PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuania.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIMPOTUBIICHUS MPU MOCTOSHHOM
HaIPsKEHHUH.

[Tpsimoe n3mepenue I/]C. KopoTkoe 3aMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnepoBanne pa3HOCTH MOTEHUHAIOB MEXKAY MOJIIOCAMU HCTOYHMKA TOKA
OT CHWJIbI TOKA B IICIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenenoBanre CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HAINpSDKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npenena n3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOrO 3JEMEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHUHUAIOB MEXKIY IMOJIOCAMM HMCTOYHHMKA TOKA
OT CHWJIbI TOKA B IICIH.

HccnenoBanrie 3aBUCMMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIx cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3IMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COMPOTUBICHHUS METAJUIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTD.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJIynpoBOJHUKOB. CBoicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DNEKTPUYECKUA TOK B IJIEKTPOJUTAX. DJIEKTPOJIUTAYECKAS] TUCCOIHAIIMS.
Onextponus. 3akonbl dapajnes 11 AIEKTPOIU3a.

DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIM
pasps. Pa3nuyHbie TUIIBI CAaMOCTOSATEIBHOTO pa3psiaa. Monnus. [Tnazma.

TexHuueckue yCTpONCTBa M MPAKTHUECKOE MNPUMEHEHHE: Ta30pa3psiHbIe
JaMIbl, JJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJTIOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHeHHE IPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, NPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapAKTEPUCTUKH THO/A.

Pu3n4ecKuil MPaKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIIOIh30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMUCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIICPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

WU3yuenue kypca ¢usuku yrayOnéHHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUYETOM COJIEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYCHUEM MEN 0008 HAYUHO20
no3HaHuA: SBJICHHWE, Hay4yHbId (akT, rumnoresa, (pU3MYecKas BEIWYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adopaTopusl.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JIuneilHas QyHKIuS,
napabosa, rurep6omna, ux rpaduku U CBOMCTBA. TpUroHOMEeTpUUYecKre (yHKIUU:



CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BekTophl 1 X MPOEKIMU HAa OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Bbuonocusa: mexanndeckoe IBWKEHHUE B *KUBOUM npupoje, nuddysus, ocmoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKalolleH Cpenbl,
yTHIM3alus OHOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KAITMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEIECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJIYyYEHWE HAaHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPIBIX TN, KUIKOCTEU U ra30B, )KUAKUE KPUCTAIUIbI, FICKTPUUECKUE
CBOMCTBA METAIJIOB, PJEKTPOJIUTHYECKAS TUCCOLMALINS, TaTbBAHUKA, JICKTPOHHAS
MHUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUe JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKHUIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIHUU
(KpOHIIITEHH, peméTyarble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), IBUTATEb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAaHOMATEpHaJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
razopaspsiiHbIC JIAMITbl, TOJTYIIPOBOJHUKOBBIC MPUOOPHI, rajibBaHUKA.

11 KIIACC

Pa3znen 4. JiekTpoauHaMu KA.

Tema 4. Maznummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMND cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIIUH.

MarauTtHoe 1oJjie TPOBOJHUKA C TOKOM (MPSIMOTrO MPOBOJHUKA, KATYIIKA U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoMarHeTuky, rapa- U IMaMarHeTUKH.

TexHHYeCcKkrue YCTpPOMCTBA W TEXHOJOTHUYECKUE IMPOLECChl: MPUMEHEHUE

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptnHa  nuHWA  WMHAYKOMM ~ MAarHATHOTO — TOJSL  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHMI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSMOrO IPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.



JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue nBukeHUsl myykKa 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[TpunIUnI JEUCTBUS AIEKTPOU3MEPUTEITHLHOTO npudopa
MarHUTORJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuii 3kcnepumenm, n1abopamopusie padomaol, NPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBONCTB (peppOMarHeTHKOB.

HccnenoBanne AeMCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBeHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
uHaykuuu. OJIC wHAyKOMH. 3aKOH 3IEKTpPOMarHUTHOW uHAykiuu Dapanes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKA.
SArnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHEeprus MarHUTHOTO TIOJIST KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TTOJIE.

TexHn4eCcKkre YCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
M€4b, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJ NIPU ABUKCHUN B MATHUTHOM I0JIE
3eMJIH.

Hemoncmpauuu.

HaOGmronenne ssBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

Uccnenosanne 3aBucumoctTd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tamenne MarauTa B aJlOMUHHUEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMHM OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

Onpenenenne MHAYKIUA BUXPEBOTO MArHUTHOTO TOJISI.

HccnenoBanue siBIEHUS CAMOMHIYKIIHM.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.



["apmonnueckue konebanusi. KunemaTnueckoe M IUHAMUYECKOE OIMHUCAHHE.
DHepreTUYEeCcKoe ONMHCcaHue (3aKOH COXPAHEHHS MEXaHWYeCcKO sHepruu). BoiBoj
JTUHAMUYECKOTO OMUCAHUs TApPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTMCAHUS.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m dactora kojeOanuid. Ilepuon ManbiX CBOOOJHBIX KOJICOAHMIA
MaTEMaTUYeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWUN TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux koneOaHusx. Beinyxnennsie konebanus. Pezonanc.
Pe3sonancHass kpuBas. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckre yCTpoMcTBa U TEXHOJIOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHH OT COTMPOTUBIICHHUS.

HccnenoBanre koyieOaHMM Tpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HACATHBHON MOJIENIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs SHEPIUU NP KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBanre BEIHYXICHHBIX KOJIEOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

W3mepenne mnepuosa CBOOOJHBIX KOJICOAHWN HUTSAHOTO W TPYKUHHOTO
MasiITHUKOB.

N3y4yenue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHU Ha yIIPYTOM IOJIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnsle Korebanus.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHASHCATOpA C aMIUIUTYI0M CUJIBI TOKa B K0JIeOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPIUU B UJICAJIbHOM K0JIeOAaTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemenHbiii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHWJIBI TOKA W HANPsDKCHHS TMPU Pa3IUYHON (opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHHU.



CHHyCOMIAJIbHBIA TEPEMEHHBI TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
WHIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsiKeHUN.

Uneansubiii  Tpancopmatop. IlpomsBoiacTBo, mepemaadya W MOTpeOsICHHE
ANEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PHUCKU TpU NPOU3BOACTBE IIIEKTpo3Hepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHHUYeCKHEe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOnepeiay.

Hemoncmpauuu.

CB0OOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpaA.

OcnuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXalOIIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPATOpA.

BbiHyX1eHHbIE CUHYCOMIaIbHbIE KOJICOaHMSL.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHC mpu MOCIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U pUHLIUI IEUCTBUS TpaHcPopmartopa.

Mopnenb TMHUY 3JIEKTPONEpeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3yuenne tpanchopmaropa.

HccnenoBanre NepeMEHHOTO TOKa 4Yepe3 MOCHEAOBATENbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabmntoieHue 31eKTpOMarHiTHOTO Pe30HaHCa.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6OJIHDI.

MexaHudeckue BOJHBI, YCJIOBHMS HUX pacnpocTpaHeHus. llomepeunsle u
IPOJOJIBHBIE BOJHBL. llepron, CKOpOCTh pPACHpPOCTPAHEHHMS W JUJIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)KeHHE, MpejoMiieHHe, UHTepdepeHuus u
U pakius.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPY>KAIOILIEH CPEBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3NMYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJTHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHUE,  IPEIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [I[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeaeBUAEHU. Paguonokanus.



DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenegon, CBU-neusp,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEIULIUHE.

Jlemoncmpayuu.

OO6pazoBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MPOJI0IHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepennnu u nudpakinm MEXaHUYECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIPUMEHEHUE.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3alus, udpaKuus, uHTephepeHITus.

Oo6nHapyxeHue HHHPaKPaCHOTO U YIbTPAPUOIETOBOIO U3ITYUCHHI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHENHOE pacIpOCTPAaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
ToueuyHbIli HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
10ckoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeINb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0CTOSHCTBO YaCcTOTHI
CBE€Ta M COOTHOULICHHWE JUIMH BOJH MPU IEPEX0Je MOHOXPOMATHYECKOIO CBETA
4yepes3 rpaHully pas3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. ducnepcusi cBera. CrioxkHBIM cocTaB 0€Ioro CBeTa.
IBer.

[TonmHOE BHYTpeHHee oTpakeHue. lIpenenpHblii yroyl MmojHOro BHYTPEHHETO
OTPAKECHMUSI.

ColOuparomue U pacceuBaroimiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUSL TOHKOW C(EepUYECKON JMH3bI OT €€ Te€OMETPUH U OTHOCHTEIHbHOTO
MTOKA3aTeIIs MPETOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYCHUE, 1aBAEMOE JIMH30M.

Xon Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YTIIOM K €€ TJIABHOMU
omtuueckor ocu. IlocTpoenne wu300pakKeHW TOYKM W OTpe3Ka NPsIMOM B
COOMPAIOIIUX U PACCEUBAIONINX JIMH3AX M UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. [1a3 kak onTtuyeckas
CUCTEMA.



[Ipenensl NPUMEHUMOCTH FEOMETPUIYECKON ONITHUKH.

BonnoBass ontuka. Wurtepdepeniuss cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMYyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETAa Ha
TUGPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
MEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS OTNITHKA, TU(PpaKkInOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

HabiroieHue noaHoro BHyTpEHHETo OTpakeHusl. Mojiesib CBETOBOIA.

HccnenoBaHue XO0Ja CBETOBBIX IIYYKOB YE€pe3 IUIOCKONAPALIEIBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

HaOmronenue natepdepeHinu cBera.

HabGnronenue BETOB TOHKUX IJIEHOK.

HaOmronenune nudpakiuu ceera.

N3yyenue nuppakinoOHHON pEeETKY.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepeHune nokazaresns npeoMJIeHUs CTeKIa.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.

[Tonyyenune n300paxkeHusi B CHCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

HaOmronenue nudpakuuu, nuaTepdepeHIInN U MOJIIpU3alliy CBETa.

N3yyeHue noyspusaiuu cBeTa, OTPaAXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEepeHIINY JIa3epHOTO U3ITyUYEHUS HA IBYX LIEIAX.

HabGmronenune nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepeHnune I1rHbI CBETOBOM BOJIHBI.



[Toy4yenune criekTpa M3IMy4eHHUsS] CBETOIMOMA MPU MOMOIIN AUPPAKITMOHHOM
PEIIETKMU.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHuipl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynaTsel
CIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMEJJICHUE
BPEMEHU U COKpAIIECHUE JJTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUeH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTUS
MOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

YyeHn4ecKkui IKCIIEPUMEHT, JIa00paTOpHbIE PaObOTHI, MPAKTUKYM.

Onpenenenue UMIyJbCa W DHEPTrUU  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKkynaphno-6801n060ii Oyaiusm.

PaBHOBeCHOE TeIJIOBOE M3IIydeHHE (M3JIydeHHEe aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemenus Buna. 'unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DOitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenne cBeta (B YAaCTHOCTH, [aBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarollyro moBepxHOcTh). OmbiTel 1. H.
JleOenena.

BousiHOoBBIE cBOMCcTBA yacTull. Bosnsl ne bponns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAJIM3aluu JABWXKYyIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eiizenbepra.

TexHuueckrue yCTpOWCTBA W TEXHOJOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (PoTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEIIEHHOCTH.

Ceroauo.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanne GpoTope3nucTopa.



N3mepenne nocrostaHOM [Inanka Ha ocHOBe uccienoBanus Gporodddexra.
HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOIUO OT HAMPSIHKEHUS.
Tema 2. Quzuka amoma.

OnbITEl O KCCIENOBAHHUIO CTPOEHUs aTroMma. IlnaHerapHas MoJenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyyenue u norionieHre (pOTOHOB MpHU Mepexoje aroma
C OJIHOTO YPOBHS SHEPTUU HA JPYTOil.

Bunel ciektpoB. CekTp ypoBHEN SHEPIrUM aTomMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue TMHEHYaTHIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIIUX YACTHII.

OnpeneneHue JIMHBI BOJIHBI Ja3€pPHOTO U3TyUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HaOGmroienne TMHe9aToro crekTpa.

HccnenoBanue cnekTpa pa3peKEHHOI0 aTOMapHOTO BOJAOPOJA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PannoaktuBHOCTE. Aubda-pacnaja. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaj. ['amMa-u3mydeHue.

3aKOH paJMOAKTUBHOIO pacrnaaa. PaguoakTUBHBIE HM30TOINBI B IMPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer spa.

SAnepnsie peakunu. Jlenenue u cuates saep. AnepHnie peakTopsl. [Ipodiaemsr
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
SAIEPHOU YHEPIETUKMU.

Metoasl perucTpali U UCCIIEIOBAHUS AJIEMEHTAPHBIX YaCTHLI.

OyHIaMEHTABHBIE B3aUMOJICMCTBUS. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CrangaptHoi Mojenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CrtaHmaptHo Mojenu. TéMHas marepust U TEMHas
SHEprusl.

EnuHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHu4eckne ycTpoucTBa U TEXHOJIOTHUYECKHUE MPOIIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIN peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanne TpeKOB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).



HccnenoBanne pagnoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normioieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otansl pa3BUTHS acTpoHoMuUU. [IpUkiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. I[IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieoBaHU. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETBHI, MX BUIUMOE
JIBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «crneKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl IJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJENOBATEIbHOCTU. BHYyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenTuKTOBOE M3TydeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaGnrogenust 3B€3qHOr0 HeO0a HEBOOPYXKEHHBIM TJIa30M C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JIJIs1 OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIylIapusi U SIpKue
3BE3/BI.

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

Du3nYecKuil MPAKTUKYM.

Crnioco0b1 u3Mepenus (pU3NYECKUX BEITUYHH C UCTIOJIH30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE MOTPENTHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  U3MEPEHHUM, MCCIEHOBAHWNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  DIKCIICPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o0maromiee NOBTOPEHUE.

OO6o001eHne U cucTeMaTh3alus CoJepKaHusl pas3niesoB Kypca «MexaHuKay,
«MonexynsipHasi pu3nuKa U TepMOAUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus



U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3Uku W acTpOHOMHM B 3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpPA, 3HAUYEHUE OMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, posib (HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIMA
0 (pusmueckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeamMeTHble CBS3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonaAmMuUs, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAY4YHbIH (akT, rumnoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUUN. [Ipu3Haku nNOMOOHSI TPEYroJIbHHUKOB,
ompeiesIeHHEe TIOMIAAU TIOCKUX (GUryp u oobeéMa Tel.

Buonozcun: >nektpuyeckue SBICHUS B JKUBOW MPUPONE, KOJIeOATEIbHBIC
JNBWKEHUS B JKMBOM TNPUPOJE, SKOJOTMYECKHE PUCKH TpH MPOU3BOJICTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HCHHE  OKPYXAIIEH  Cpensbl,
yIbTPa3BYyKOBasi JMATHOCTMKAa B MEIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IIpUpOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUINUECKAs] CTPYKTYpa TBEPABIX
TeJN, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIETKH, CHEKTPaJIbHBIN
aHamus.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX PY/I,
dboToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJABUTaTENb SKOOHM, TeHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IeYb,
JMHUAN 3JIEKTpoNepeaay, 3JIEKTPOABUTaTeNb, paaap, PaAUONPUEMHUK, TEIEBU30D,
aHTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTtapesi, CIIyTHUKOBBIE
NPUEMHUKH, JIepHasi PHEPreTUKA U HKOJIOTHYECKUE aCTIEKThI €€ pa3BUTHS.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YKCJI€ B YACTH:
rPaskIAHCKOT0 BOCTIMTAHMS:

. c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOYyYaIOLIErocss Kak
aKTUBHOTO M OTBETCTBEHHOI'O YIEHA POCCUIICKOTO OOIIECTBA;

. OPUHATHE TPAJULMOHHBIX OOIIEYEIOBEYECKUX T'YMaHHUCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

. IFOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTH B  HHTEpecax
Ipa)X1aHCKOro OOIIECTBA, Y4acTBOBAaTb B CaMOYIPABIEHUM B 00pa3oBaTEIbHOMN
OpraHu3aly;

. YMEHHE B3aUMOJEHUCTBOBAaTbH C COLUUAIBHBIMA HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIHUSIMHU U HA3HAUEHHUEM;

. TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU AEATEIIBHOCTH.
NATPUOTHYECKOr0 BOCIIMTAHUSA:

. c(hOpPMUPOBAHHOCTh  POCCHUUCKON  TPaKJaHCKOM  UIACHTUYHOCTH,
NaTPUOTU3MA;

. LIECHHOCTHOE€  OTHOLIEHHE K  TOCYAapCTBEHHBIM  CHUMBOJIAM,

JOCTHKEHUSIM POCCUMCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

. c(hOPMHUPOBAHHOCTh  HPABCTBECHHOTO CO3HaHUsI, ATUYECKOIO
MOBECHUSI;
. CIIOCOOHOCTh OIICHMBATh CHUTYallMi0 M TPUHUMATh OCO3HAHHBIC

peUICHUsA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM
YHCJIC B ACATCIIbHOCTHU yLIéHOFO;

. OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OyayILEro.
ICTETHYECKOr0 BOCIIUTAHMSA:
. ACTETUYECKOE OTHOILIEHWE K MHPY, BKJIIOYas 3CTETUKY HAYyYHOTO

TBOPUYECTBA, MPUCYIIETO PUZNIECKON HAYKE.
TPYAOBOT0 BOCIIUTAHUSI:
. UHTEpEeC K pasnuvHbIM chepam NpodeCcCHOHATBHON e TEIBHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOD Oyayiieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBI,
. TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BaHUIO B
00nacTi GU3HKHU Ha TPOTSIKEHUU BCEU KU3ZHH.



IKOJIOTHYECKOT0 BOCIIUTAHMS:
. cOPMHUPOBAHHOCTh  3KOJOTMYECKON KYJbTYPBI, OCO3HaHHE
rJ1I00aJIBHOTO XapaKTepa 3KOJOTUYECKUX MPOoOJIeM;
. IUIAaHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUI B OKpYKarolel cpee Ha
OCHOBE 3HaHUS 1IeJIell yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;
. pacUIMpEeHHEe OIbITa JESITEIBHOCTH JKOJIOTHYECKON HaAINpaBICHHOCTU
Ha OCHOBE UMEIONINXCA 3HAHUM 1Mo (pusuke.
HEHHOCTH HAYYHOT0 MO3HAHMS:

. c(OpMUPOBAHHOCTD MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKHU;
. OCO3HAHME LIEHHOCTU Hay4YHOU JeATEIbHOCTH, TOTOBHOCTD B IIPOLIECCE

u3ydeHus  (QU3MKH  OCYHIECTBJIATH  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUS
Ba3oBble Jjornueckue J1eicTBUA:

. CaMOCTOSITeTIbHO (OPMYJIUPOBAaTh U aKTyalU3UPOBaTh IpolJieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

. OTIPENICIIATh LEIH ACATEIbHOCTH, 3a/1aBATh MapaMETPhbl U KPUTEPUH UX
JIOCTHIKCHMS,

. BBISIBJISITh 3aKOHOMEPHOCTH M NPOTHUBOPEUYUS B PacCMaTPUBACMBIX
(bU3NYECKUX SIBJICHUSX;

. pa3palaTbiBaTh IUJIaH pPEIICHUS TMpoOJeMbl C YYETOM aHaIM3a
HMMEIOIINXCS MATEPUATBHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

. BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE
pE3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;

. KOOPJAMHUPOBATh W BBIMOJHATHE pabOTy B YCIOBUSIX pPEaIbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS,

. pa3BUBaTh KpPEAaTHBHOE MBINUICHUE MPU PEIICHUH KU3HEHHBIX
po0aem.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUSL:

. BJIAJETh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU TIOHATUSIMH U
MeToaMH (PU3NUECKON HAYKH;

o BJIQJICTh HAaBBIKAMH  YYCOHO-MCCJICAOBATCIBLCKOM W IPOCKTHOMU

JEATeIbHOCTH B 00yacT  (U3UKH, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOMCKY METOOB PEIIeHUs 3a7ad (PU3MUECKOr0 COAEpkKaHUs,
MPUMEHEHUIO Pa3IMYHBIX METO/I0B MTO3HAHUS;

. BJIAJETh BUJAMU JESITEIBHOCTU MO TMOJYYEHUIO HOBOTO 3HAHMS, €ro
WHTEpHpETalUU, MPeoOpa3oBaHUI0 M MNPUMEHEHUIO B pA3JIMYHBIX YYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKY;



[ BBIABJIATE HPHUYUHHO-CICACTBCHHBIC CBA3WM W AKTYAJIM3WPOBATDH
3a7a4y, BbIJIBUI'daTb THUIIOTC3Y e pCUICHMs, HaXOAWUTb ApPrymMEeHTBI I
JO0Ka3aTCJIbCTBA CBOUX YTBCp)KIIGHI/If/'I, 3a/1aBaThb IIapaMCTPbl U KPUTCPUU PCHICHUS,

. aHAJIM3UPOBATh TMOJYYEHHBIE B XOJ€ PEIICHMs 3aJaud Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, IPOTrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

. CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

. JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

. YMETh TIEPEHOCUTH 3HAHUS TO (PU3MKE B MPAKTUYECKYIO 00JIaCTh
KU3ZHEJCATEIbHOCTH;

. YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

. BBIJIBUTaTh HOBBIC HJIEU, NpeAJiaraTb OPUTHMHAIBHBIE TMOIXOABl M
peleHus;

. CTaBUTh MpoOJEeMbl M 3aJa4yM, JOMYyCKAIOIIHUE albTepHATUBHBIC
peLIEHHUS.

Pabora c nundopmanueii:

. BIAJCTh  HABBIKAMU  TOJy4eHHS  HHPoOpManuu  (HUIUIECKOTO

COJIEp)KaHHMSI M3 HCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIbLHO OCYIIECTBIISITh
MOMCK, aHaJii3, CUCTEMAaTH3aIlMI0 W HMHTEPIpPETAIllii0 HH(POPMAIUU Pa3IUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

. OIICHUBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

. WCITOJIB30BaTh CPEACTBA WH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3a/lad ¢ CcOoOMIoJiecHHuEeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHs, TPABOBBIX H  OTUYECKUX HOPM, HOPM
uH(OPMAITMOHHOW 0€30TMTaCHOCTH;

. CO3/1aBaTh TEKCThI (PU3UYCCKOTO COACPKAHMS B PA3IMUHBIX hopMaTax
c yu€ToM Ha3HaueHUs WHPOPMAIMM U IICICBOH ayJauTOPHH, BBIOMpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHHUS U BU3yaJIU3alIUH.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE YYeOHbI€e J1eHCTBUSL:

. OCYHIECTBJISATh OOIEHHEe Ha ypokax (GU3UKM W BO BHEYPOUHOM
NeSITEJIbHOCTH;

. pacmo3HaBaTh MPEANOCHUIKH KOH(DIWKTHBIX CHUTyalluii U CMST4YaTh
KOH(DJIUKTBI;

. pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pEHHUSA C
UCTIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

. NOHMMAaTh W  WCIOJB30BaTh TNPEUMYIIECTBA KOMAHAHOH W
WHIUBUYAIbHON paboThI;

. BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUN C yu€TOM
OOIIMX MHTEPECOB U BOZMOKHOCTEH KaXKJIOTO UjieHa KOJUIEKTHBA,

. OPUHUMATh LEJIU COBMECTHOM JESITEeIbHOCTH, OPTraHU30BbIBaTh H

KOOPJMHHUPOBATh JICUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM pabOTHI;

. OIICHMBATh KaueCTBO CBOETO BKJIaJa M KaKJIOT'0 YYaCTHHKA KOMAaH/IbI
B OOIIMI PE3yJIBTAT IO pa3pabOTaHHBIM KPUTECPHUSIM;

. npeaiaraTh HOBBIC TIPOSKTHI, OILICHHBATh MJICH C IO3WIMHA HOBHU3HBI,
OPUTHHATBHOCTH, IPAKTUICCKON 3HAUUMOCTH,

. OCYIICCTBJIATH TTO3UTUBHOE CTPATETHYCCKOC IMOBEJICHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIE YHHBepPcaJbHbIe YueOHbIE 1elCTBUSA

Camoopranusanus:

. CaMOCTOSATEIILHO OCYIIECTBIIATh IMO3HABATEIBHYIO EATCILHOCTh B
o0nacTu (PU3UKU U aCTPOHOMHH, BBISIBIISTH TPOOJIEMBI, CTaBUTh U (DOPMYITUPOBATH
COOCTBEHHEIC 3a/]a4H;

. CaMOCTOSITEJIbHO  COCTABJIATh IUTAH  pelieHus  pacyETHBIX |
Ka4eCTBEHHBIX 3aJlay, IUIAH BBIMOJHEHUS IPAKTHYECKOH paboThl C y4éToM
HMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUIA;

. JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

. paclupsATh paMKU Y4YEOHOro MpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUN;

. JieN1aTh OCO3HAHHBIM BbIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

. OLIEHUBATh IPUOOPETEHHBIN OTIBIT;,

. CIOCOOCTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO SPYAUIIMU B 00JIaCTH

(hU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIA HHTEJICKT:

. JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B
JESTENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM;
. BJIAJCTh HABBIKAMHU TI03HABATEIHHOM pediaekcur Kak OCO3HAHUS

COBEPIIAEMBIX JICMCTBUM W MBICIUTEIBHBIX TMPOILECCOB, HX PE3YJIbTATOB U
OCHOBaHUI;

. UCIIOJIb30BaTh MPUEMBI peduieKCHM Il OLIEHKH CUTyallud, BbIOOpa
BEPHOI'O PELLICHHUS;

. YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX
CHIDKEHHIO;

. IIPUHAMATh MOTUBBI U APTYMEHTHI APYTMX IIPU AHAJIU3E PE3YJIbTAaTOB
NEATEIBHOCTH;

. MPUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

. IIPUHAMATh MOTUBBI U APTYMEHTHI APYTUX IIPU aHAJIU3€E PE3yJIbTAaTOB
NEATEIIbHOCTH;

. npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU.

B mporiecce moctuxkeHus: TMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no (Qu3MKe I8 ypOBHS cpeaHero oOmero oOpa3oBaHusS Yy 00yYaronuxcs



COBEpIICHCTBYETCS AMOLIMOHAJIbHBIH UHTEIJICKT, MIPEANOIar oA
c(hOpMHPOBAHHOCTH:

. CaMOCO3HaHMs, BKJIIOYAIONIETO CIOCOOHOCTh TMOHUMAaTh  CBOE
HMOIIMOHAJILHOE COCTOSIHME, BHUJIETh HANpPaBJICHUS pPAa3BUTHUA COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, ObITh YBEPEHHBIM B ceOe;

. CaMOpETyJIMPOBaHUs,  BKJIOYAIOIIETO  CAMOKOHTPOJIb,  yMEHHUE
MPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aIallTUPOBATHCA K
HYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEW MOTHMBALIMH, BKJIIOYAIOUIEH CTPEMIIEHUE K JTOCTMKECHHIO
HeNMU U YCHeXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JIEHCTBOBAaTh, MUCXOIS U3
CBOHMX BO3MO>KHOCTEH;

. IMMATHH, BKJIIOYAIOMIEH CIOCOOHOCTh MOHHMMATh SMOIMOHAIBHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €TO MPU OCYIIECTBICHUHU OOIICHHUS, CIIOCOOHOCTD K
COUYYBCTBHIO U CONEPEKUBAHUIO;

. COIIMAJIBHBIX HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPaUBaTh
OTHOUIEHUSI C JPYTHUMU JIOJbMHU, 3a00TUTHCS, TPOSBIATh UHTEPEC U pa3peliarh
KOH(DIIUKTBHI.

[TPEAMETHBIE PE3VJIbTATDBI

K koHiy o6yuenus B 10 knacce npenMeTHbIE pe3yIbTaThl HA YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

. MOHUMATh POJb (U3UKA B DKOHOMUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMAIBLHON U 3TUYECKOU cepax NesTeIbHOCTH YeslOBeKa, POJib
u Mecto (GUBUMKM B COBPEMEHHOM HayyHOW KapTHUHE MUpa, 3HA4YCHUE
OMHUCATEBLHON, CHUCTEeMAaTU3UPYIONMIEH, OOBIACHUTEIBLHON U MPOTHOCTHYECKOMN
GyHKUMA  (PU3HYECKOW TEOpUM — MEXAHHMKH, MOJIEKYJIIpHOH (UMK U
TEPMOJUHAMUKHU, POJIb (PU3NYECKON Teopuu B (HOPMUPOBAHUM TMPEJICTABICHUN O
(bu3MYeCcKOil KapTHHE MUPA;

. pasznuyaTh yYCIOBUS NPUMEHUMOCTH Mojelied (U3HYECKUX Tel |
MPOIIECCOB (SIBJICHUI): MHEPITHATbHAS CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE TEIIO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJTHOE TMaJIeHHE,
a0coIIroTHO ympyras nedopmaius, aOCOMOTHO YIPYroe u abCOMIOTHO HEYNPYroe
CTOJIKHOBEHHS, MOJICNIA Ta3a, *KUIAKOCTH U TBEPAOTO (KPUCTALITUYECKOTO) Tena,
WJICAJIbHBIN T'a3, TOUCUHBIN 3apsiJl, OAHOPOJHOE JIEKTPUUECKOE MOJIE;

. pasnuyaTh yclIoBUs (TpaHUIlbl, 00JACTH) MTPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TIOHMMAaTh BCceOOIUi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

. aHAJM3UPOBAaTh U OOBACHATH MEXaHMYECKHE MPOIECCHl U SIBJICHHUS,
WCIIOJB3YsS OCHOBHBIC TIOJIOKEHUSI W 3aKOHbI MEXaHUKH (OTHOCUTEIHLHOCTH
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIbI KHHEMAaTHKH PaBHOYCKOPECHHOTO JIBUKCHHUS,
npeoOpazoBanusa ['anunes st CKOpPOCTH M TepeMenieHusi, 3akoHbl HbIoTOHA,
MPUHIUAN OTHOCUTEIBLHOCTU ['anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHbI



COXpaHEHUS HUMITYJIbca M MEXAaHWYECKOW DHEPruH, CBs3b pPabOTBI CHIIBI C
M3MEHEHMEM MEXaHWYECKOW SHEpPIruH, YCIOBHUS PABHOBECHUSI TBEPAOIO Tela), MpU
TOM HCHOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKAa3bIBATh YCJIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IMpeoOpa3zoBanmii ["anunes, BTOporo u
TPEThEro 3aKOHOB HpIOTOHA, 3aKOHOB COXPaHEHHSI UMITYJIbCA U MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMHUPHOTO TSITOTCHHUS;

. aHAIM3UPOBaTh U OOBSACHATH TEIUIOBBIE MPOIECCHl U  SIBICHUS,
UCIONIb3ysl OCHOBHbIE MoJokeHHss MKT u 3akoHBI MOJEKYJISIpHOHM (U3UKUA U
TEPMOJIMHAMUKHN (CBS3b JABJIEHUS HACAIBHOIO Ta3a CO CpeIHEd KHHETHYECKOU
DHEPrUEN TEIUIOBOTO [JBW)KEHUS W KOHLEHTpALMEeW €ro MOJEKYJd, CBA3b
TEMIIEPATYpPbl BELIECTBA CO CPENHEM KWHETHYECKOM DHEPIrUE TEIUIOBOIO
JBW)KCHHUSI €Tr0 YacTHll, CBSI3b JABICHHsS WICAJBbHOIO Ta3a C KOHIEHTpaluen
MOJIEKYJI M €ro TEeMIIEpaTypou, ypaBHeHue MeHnneneeBa—Knamneipona, mnepBbiil
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS YPHEPTUU B TEIUIOBBIX IpoIleccax), Mpu
TOM HCHOJIb30BaTh MAaT€MaTUYECKOE BBIPA)KEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenpaeneeBa—Kiianeiipona;

. aHAIM3UPOBaTh U OOBACHATH DIIEKTPUUECKHE SIBJICHUS, HCIIOJIb3Ys
OCHOBHBIE TMOJIOKEHUSI M 3aKOHbl JJEKTPOAMHAMHUKU (3aKOH COXPaHEHHS
AIEKTPUYECKOTr0 3apsiaa, 3aKkoH KylioHa, MOTEHIMAIbHOCTh JIEKTPOCTATHYECKOTO
MOJIsl, MPUHLHUI CYNEPHO3ULUUA DIIEKTPUUYECKUX TMOJIEd, MPU 3TOM YKa3bIBas
YCIOBUSL TPUMEHMMOCTH 3akoHa KyinoHa, a Takke NpPaKkTHYECKH BaKHBIC
COOTHOILIEHHU: 3aKOHbI OMa JIs y4acTKa LENU U I 3aMKHYTOW JJIEKTPHYECKON
nenu, 3akoH Jxoyns—Jlenma, npaBuna Kupxroda, 3akonst Dapames s
AIEKTPOJIN3A);

. OMUCHIBATh (PU3NYECKHUE MPOIECCHl U SABJICHUS, UCIIOJIb3Ys BETUYUHBI:
IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, WMITYJbC TEJla W CUCTEMBI TeJ, CHIIA,
MOMEHT CHUJIbl, JABJICEHHE, MOTEHIMAJIbHAs DSHEpPrus, KUHETUYECKas SHEprus,
MEeXaHU4ecKasi IHeprusi, pabora Cuibl, IEHTPOCTPEMHUTEIILHOE YCKOpPEHHUE, CHUiia
TSYKECTH, CHJIa YOPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTh, SHEPTUs B3aWMOJICUCTBUS
Terna ¢ 3eMiéil BOM3U €€ MOBEPXHOCTH, DHEPTHUs yIPyTroi AedhopMaivu Npy>KHUHbI,
KOJIMYECTBO TEIUIOTHI, A0COJIIOTHAS TeMIlepaTypa Tena, paboTa B TEPMOJIUHAMUKE,
BHYTPEHHSISI DHEPTHUSl UJICATbHOTO OJJHOATOMHOTO Ta3a, paboTa MAeaIbHOTO Ta3a,
OTHOCUTEJIbHAS BIIAXKHOCTh Bo3ayxa, KIIJl umaeanpbHOro TemiaoBOro IBUTATENs;
AIEKTPUYECKOE TI0JIE, HANPSIKEHHOCTh JJIEKTPUYECKOIO TOJIA, HANPSKEHHOCTH
IOJIsl TOYEYHOrO 3apsija WM 3apsHKEHHOrO 1Iapa B BAKYYME U B JIUDJIEKTPHKE,
MTOTEHIAAJT AIEKTPOCTATUYECKOTO o, Pa3HOCTh NOTEHAAJIOB,
DNEKTPOABMKYIAS  CWJla, CWia TOKA, HAIpsHKEHHWE, MOIIHOCTh  TOKa,
ANEKTpUYECKask EMKOCTh INTIOCKOTO KOHJAEHCATOPa, CONPOTHUBJIEHUE YYACTKA LIENU C
MOCJEAOBATENBHBIM W MAPAJJIEIBHBIM COCOUHEHHEM PE3UCTOPOB, DHEPIUs
AIIEKTPUYECKOTO NOJII KOHAEHCATOPA,

. OOBSCHATh OCOOCHHOCTU TMPOTEKAaHWUS  (PUBUYECKUX  SBIICHUIA:
MEXaHUYECKOE JIBUYKEHHE, TEIUIOBOE JIBMKEHHUE 4YaCTHUIl BEIIECTBA, TEIUIOBOE
paBHOBecue, OpOyHOBCKOe mBWkeHue, Auddy3us, HCHapeHue, KUTMIEHUE U



KOHJIEHCAMs, IUIABJIIEHWE M KPHUCTAJUIM3alWs, HAIpPABJICHHOCTh TEIUIONEPENAUH,
DNEKTpU3aUUs  TeJN, OKBUINOTEHUUAIBHOCTh  IMOBEPXHOCTH  3apsHKEHHOTO
MIPOBOIHUKA;

. OPOBOJUTH  KCCIENOBAHUE 3aBUCHUMOCTH  OJHOM  (pu3myeckomn
BEJIMYMHBI OT JAPYrol C UCIOJIb30BAHUEM TMPAMBIX HW3MEPEHUN, MPU STOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCUPOBATH PE3YyJIbTaThl OJYYEHHON 3aBUCUMOCTHU
bu3NUecKuX BEIMYMH B BUJIE TPAPUKOB C YUETOM aOCOIIOTHBIX MOTPEIIHOCTEN
WU3MEPEHUN, JENaTh BEIBOABI 10 PE3YyIbTaTaM UCCIEN0BAHUS;

. MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (DU3UUYECKUX BEIMYUH, TIPH STOM
BBIOMpPATh ONTUMAJbHBIA METOJ HW3MEPEHMs, OLEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;

. IPOBOJUTH ONBITBI 1O TPOBEPKE MPEIIOKEHHON  THIIOTE3bI:
IUIAHUPOBATH ~ 3KCHEPUMEHT, COOHMpaTh  SKCIEPUMEHTAIBHYID  YCTaHOBKY,
aHaJIU3UPOBAaTh T[OJYYEHHBIE pE3yJdbTaTbl M JIeNlaThb BBIBOJ O CTaTyce
IIPEIIOKEHHON THIIOTE3BL;

. cobmoaarh mpaBwia 0O€30MacHOrO TpyJda MpU  IPOBEIACHHUH
UCCJIEIOBAHUM B paMKax Y4eOHOTO »SKCHEPUMEHTa, MpPaKTUKyMa U Yy4eOHO-
UCCJIENOBATEICKOW M IIPOEKTHOM  JEATENBHOCTH €  MCHOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

. pelmarb pacuy€THbIC 3aJaYd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
(bu3MYecKOl MOJENbIO: HA OCHOBAHWU aHalIM3a YCIOBHS OOOCHOBBIBATH BHIOOP
(bu3nUecKoil MOJAENH, OTBEYAIOIIeH TPeOOBAHUAM 3aJaud, TPUMEHSITh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH Y NOCTYNaThl (PU3UUECKUX TEOPHIl MPU UCIOJIb30BAaHUU
MaTEMaTUYECKUX METOJOB pEelIeHUs 3a7ad, MPOBOAUTH pPacy€Tbl HA OCHOBaHUU
UMEIOIINXCS JAHHBIX, aHAJIM3UPOBATHh PE3YJbTATbl U KOPPEKTUPOBATh METObI
peleHns ¢ y4€TOM NOJIYYEHHBIX PE3yJIbTATOB;

. peniaTh KaueCTBEHHBIC 3aJa4uM, TpeOyrolue MPUMEHEHHUS! 3HAaHUN W3
pa3HbIX pa3feioB Kypca (GU3MKM, a TaKKe HMHTETpaliy 3HAHUW U3 JAPYrux
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBAThH JIOTMYECKYIO LEMOYKY
paccyXJIeHUI C OMOpOil Ha W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE
SABJICHUS;

. UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUNIOB pabOThl HM3MEPUTENBHBIX MNPUOOPOB, TEXHUUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOLIECCOB;

. MPUBOJUTH MPUMEPHI BKJIaJia POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0O MUpA, B
pPa3BUTHUE TEXHUKU U TEXHOJIOTUH;

. aHaNM3UpoBaTh M OIEHUBATh  TOCIEJACTBUA  OBITOBOM U
MIPOU3BOJICTBEHHOM JIESITEIbHOCTU 4YEJIOBEKAa, CBA3AHHOM C  (DU3MYECKUMU
MpolleccaMu, C TO3MIMK HIKOJOTUYECKON O€30MacHOCTH, TMPEACTABICHUA O
pallMOHAIbHOM NIPUPOJONOJIB30BAHUM, a TaKKE€ Pa3yMHOM HCIIOJIb30BaHUU
JOCTH)KCHUW HAYKHM W TEXHOJOTHM Ui JaJbHEMIIErO0 Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;



. OPUMEHATHh  pa3fU4Hble CHocoObl  paboTel ¢ uHpOpmanuen
(U3UYECKOTO COJEPKAaHUS C HCIOJBb30BAaHUEM COBPEMEHHBIX HMH(OPMALMOHHBIX
TEXHOJOTMM, TMpH H3TOM HCHOJb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTMM Ui TIOMCKA, MepepalOTKU U NPEbSBICHUA YYEOHOH M Hay4dHO-
HOIYJISIPHOM MH(QOpMaIMK, CTPYKTYPUPOBaHUS M MHTEPIIPETALUU HMH(OpMALNY,
IOJyYEHHOM U3  pa3MYHbIX HCTOYHUKOB, KPUTHUYECKH aAHAIU3UPOBATH
[oJlyyaeMyl0 MH(OpMAallMI0 M OLICHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE
UMEIOIINXCS 3HAHUMN, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMAIIUY;

. OPOSIBJISITh ~ OPraHW3allMOHHBIE W IO3HABATEJIbHBIE  yMEHUS
CaMOCTOATEJIBHOTO NPHOOPETEHHs] HOBBIX 3HAHUM B MPOLIECCE BBITOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

. paboTaTh B IPYIIE C UCIOJIHEHUEM PAa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PAaOOTy TPYNIbl, PALMOHAIBHO PACHpPENEATh JEATEIbHOCTh B
HECTaHJAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh BKJIAJl KaXJI0r0 U3 YYACTHUKOB
IpyMIbl B pELICHUE pacCMaTpUBaeMO IpoOIeMbl;

. OposIBIATE  MOTHMBaLMIO K Oyaymed — mpodeccruoHalIbHOM
JESTEIBHOCTH IO CTIEHUATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOuIIs.

K xonny oOyuenust B 11 knacce npeMeTHbIE PE3yJIbTAaThl HA YIIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUN:

. NOHUMATh POJb (PU3UKU B HSKOHOMHUYECKOH, TEXHOJIOIMYECKOH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
B COBPEMEHHOM HAy4YHOW KapTHUHE MHUpPA, pPOJb ACTPOHOMHUHU B MPAKTUYECKOU
JNEATEIIBHOCTH YEJIOBEKAa U JAJbHEHIIEM HAYYHO-TEXHUYECKOM Ppa3BUTHH,
3HAYEHUE ONMUCATEIBHOM, CUCTEMATU3UPYIOLIEH, O0OBSACHUTETBHOM 51
IPOTHOCTHYECKOW  (DYHKIMI  (Qu3MUecKod Teopun —  DIEKTPOAUHAMUKH,
CHEeUaIbHOW TEOPUU OTHOCHTEIBbHOCTH, KBAHTOBOW (PU3MKHU, POJIb (PU3HUYECKOU
Teopud B (HOPMHUPOBAHUM MPEJACTABICHUN O (U3MUECKOW KapTHUHE MUPA, MECTO
¢bu3nyecKoil KapTUHBI MUpa B O0ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHbIX
MPEICTABJICHUH O TIPUPO/IE;

. pa3iauyaTh YCIOBUS TNPUMEHUMOCTH Mojened (u3nueckux Teia u
IPOLECCOB (SIBICHUN): OAHOPOIHOE BJEKTPUUYECKOE U OJHOPOJHOE MAarHUTHOE
1oJisi, TapMOHUYECKHE KOjeOaHus, MaTeMaTH4YEeCKHl MasTHUK, WIeaTbHbIN
NPY>KUHHBIA MasSTHUK, TapMOHUYECKHE BOJHBI, WJCATBHBIN KOJeOaTeIbHbBIN
KOHTYp, TOHKas JIMH3a, MOJEJIEd aTOMa, aTOMHOTO siApa W KBAHTOBOW MOJIENN
CBETA;

. pasnuyaTh ycioBHs (IpaHHUlLIbl, 00JIaCTH) MPUMEHUMOCTU (PU3UYECKHUX
3aKOHOB, TOHMMAaTh BCEOOUIMH XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

. aHAIM3UPOBaTh M OOBSICHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U
ABJICHUS, WCHOJIb3ysl OCHOBHBIC TIOJIOKEHUS W 3aKOHBl JJIEKTPOAUHAMHUKHA H
CHEUATbHOW TEOPUM OTHOCUTENBHOCTH (3aKOH COXPAHEHUS 3JIEKTPUYECKOrO
3apsna, cuna Ammepa, cuia JlopeHua, 3aKOH 3JEKTPOMArHUTHOM WHIYKLUH,
npaBwio Jlenna, cBsa3p IJIC caMOMHAYKIIMU B 3JIEMEHTE JIEKTPUYECKON LENU CO



CKOPOCTBHIO W3MEHEHUS CHJIBl TOKa, TMIOCTYJaThl CICNHAIBHOW TEOpPUH
OTHOCHUTEJIbHOCTH DUHINTEIHA);

. aHAJM3UPOBATh M OOBSACHITH KBAHTOBBIE TPOLIECCHI W  SIBJICHHS,
WCIIONB3Ys TOJIOKEHUS KBAHTOBOM (u3WKM (ypaBHEHHE OUWHINTEHHA s
dbotoaddexra, mepBbIi W BTOPOM NOCTyJaThl bopa, NPUHIUII COOTHOIICHHS
HeonpeaenéHHocTel ['eiizeHOepra, 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAacCOBOTO
YUCesI M QHEPTUH B SACPHBIX PEAKIMAX, 3aKOH PaIMOAKTUBHOIO PaCIiaia);

. OIMHCHIBATh (PU3UUECKUE MPOIIECCHI U SBJICHHUSI, UCTIOJIb3YSI BETUINHBI:
HaIMPSHKEHHOCTD AJIEKTPUYECKOTO OIS, TMOTSHITHAT AJICKTPOCTATUYECKOTO TIOJIA,
Pa3HOCTh TOTEHIIMAJIOB, AJIEKTPOJBIDKYIIAS CHJIA, WHIAYKIUS MArHATHOTO TIOJIA,
MarHuTHBIA TOTOK, cuila AmIepa, WHAYKTHBHOCTH, 3JEKTPOABWKYIAS CHJIA
CAMOWHAYKIIMHM, DSHEPrHus  MArHUTHOTO TMOJS  TPOBOJHWUKA C  TOKOM,
PEISITUBUCTCKUIA UMITYJIBC, TIOJTHASI DHEPTHS, SJHEPTHUS TIOKOSI CBOOOTHON YaCTHIIHI,
DHEPTUA U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apAJl SIpa, SHEPTHUSI CBSI3U SJIpa;

. OOBSACHATh OCOOCHHOCTU TMPOTEKaHUS  (PUBUYECKUX  SBJICHUIA:
AIIEKTPOMArHUTHAST UHAYKIUS, CAMOMHAYKIIMS, PE30HAHC, MHTEp(EPEHIIMs BOJH,
nudpakiys, AUCHEpCHsi, TOJHOE BHYTPEHHEE OTpakeHHe, (HOTOIIEKTPUUECKUN
ahdexr (pororddekr), anpda- u OGera-pacmanabl sSAep, raMMa-u3TydeHHUE SIEp,
bu3nYecKue MPUHIIMITBI CIEKTPATILHOTO aHaIU3a U paboThI J1a3epa;

. OTIPEIEIIATH HAITPABJICHUE MHAYKIIMH MAarHUTHOTO MOJIsi POBOJIHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

. CTPOUTh H300paXKeHUE, CO37aBacMOE€ IUIOCKUM 3€pKaJioM, TOHKOM
JIMH30H, ¥ paCCYUTHIBATH €T0 XapaKTCPUCTUKH,

. MPUMEHSATH OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHAE TOHATHSI, TCOPUHU
¥ 3aKOHBI JUIs aHaMM3a U OOBACHEHHS (PU3MUECKHUX IMPOIECCOB, MPOUCXOSAIINX B
3BE3/71aX, B 3BE3HBIX CHCTEMAaX, B MEKTaJaKTUUECKON Cpeie; ABUKCHUS HEOSCHBIX
TEJ1, DBOJIIOLIMU 3BE3 U BeceneHHoi;

. MPOBOJUTH HKCCIIEIOBAHNUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHH C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
buKCUpOBaTh Pe3yibTaThl MOJTYYECHHOW 3aBUCHUMOCTU (PU3NYECKUX BEITUYHH B
BUJIe TpapuKOB C YYETOM aOCONIOTHBIX TOTPEIIHOCTEH W3MEPEHHM, NeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BAHNUS,

. MPOBOJIUTH KOCBEHHbIE M3MEpEHUs (DU3UYECKUX BEIMYUH, TIPH ITOM
BBEIOMPATh ONTUMAJbHBIA METOJ HW3MEPCHHS, OIEHWBATh aOCOJIOTHBIC U
OTHOCHTEJIBHBIC MOTPEITHOCTH MPSMBIX B KOCBEHHBIX U3MEPEHUI;

. MPOBOJUTh OMBITHI TI0 TPOBEPKE TMPEIIOKCHHOW THUIIOTE3BI:
IUIAHUPOBATh  DKCIEPUMEHT, COOMpaTh  AKCICPUMCHTAIBHYIO  YCTaHOBKY,
aHANMM3UPOBaTh TOJIYYCHHBIC pe3yJbTaThl W JIeJaTh BBIBOJ O CTaTyce
MPEJIOKEHHON TUITOTESbI,

. OIMHMCHIBATH METOIBI TTOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

. coOnoaTh TpaBuWia 0O€30mMacHOr0 Tpyda TMpU  MPOBEACHHUH
UCCJICIOBAHUM B paMKax Y4YeOHOTO OJKCIIEPUMEHTA, TMPAKTHKymMa U Y4eOHO-



UCCJENOBATENICKOM M MPOEKTHOM  JAESATENBHOCTH C  MCHOJIb30BAaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOTrO 000pYAOBAHMUS;

. pelmarb pacu€THbIC 3aJaYd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
¢bu3nUecKoil MOJIEIbI0: HA OCHOBAHWU aHaliM3a YCJIOBHUS BBHIOMPATH (PU3MUYECKHE
MOJIeNIM, OTBEYAIOIIMe TPeOOBaHUSM 3aJlayd, MNPUMEHSITh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTyJlaThl (U3MUECKUX TEOpUM TPU HCIOIb30BAHUU
MaTeMaTHYECKUX METOJOB PELICHHS 3aJad, MPOBOAUTH PACUYEThl HA OCHOBAHUU
UMEIOIINXCS JAHHBIX, AHAJU3HPOBATh PE3YyJbTaThl U KOPPEKTUPOBATH METOMbI
pELIeHUs C YUYETOM MOITYYEHHBIX PE3YIIBTATOB;

. pemarb KaueCTBEHHbIE 33aJa4M, TPeOyIole NPUMEHEHUS] 3HAHUW U3
pa3HbIX pa3leioB Kypca (U3HKM, a TaKKe HHTErpali 3HAaHUM M3 JAPYTHX
IPEIMETOB E€CTECTBEHHO-HAYYHOT'O IIMKJA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY
paccy X JIeHUN C OMOpPOil HAa M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE
SABJICHUS;

. UCIIOJIb30BaTh TEOPETHUECKUE 3HAaHUSA Ui OOBSICHEHUS OCHOBHBIX
IOPUHLIKAIIOB pabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOWUCTB H
TEXHOJIOTHYECKUX ITPOLIECCOB;

. IPUBOJUTH MPUMEPHI BKJIAJAa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKH, B OOBICHEHUE IPOLIECCOB OKPYXAIOUIEr0 MUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

. aHaNM3UpoBaTh WM OLEHUBATh  NOCIEJACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHON JIESITENIBHOCTH 4YEJIOBEKAa, CBA3aHHOM C (U3MUYECKUMU
IpOLIECCAMH, C TO3HMIMK HSKOJOTMYECKON O€30MacCHOCTH, MPEACTABICHUN O
palMOHAIIBHOM MPUPOJIONOJIb30BAaHUU, a TaKXKE pPa3yMHOM HCIOJIb30BaHUU
JOCTHXKCHUW HAYKM W TEXHOJOTHM I JAlbHEHIIEro pPa3BUTHUSA YEIOBEUYECKOTO
00IIIeCTBA;

. OPUMEHSTh  pa3linyHble  CHOCcOObl  paboThl C¢  uHMOpMaIuein
(U3NYECKOTO COJEpKaHUS C MCIOJIb30BAaHUEM COBPEMEHHBIX HMH(OPMALMOHHBIX
TEXHOJOTMM, TMpH H3TOM UCHOJb30BaTh COBPEMEHHBbIE HH(OpPMALMOHHBIE
TEXHOJOTMM I TIOMCKA, MepepabOTKU U TPEAbSBICHUS YYEOHOH M Hay4dHO-
NOMyJsipHOM MHGOPMAIMK, CTPYKTYPUPOBAHUS M HHTEpIIpeTanuu uHpopmaiuu,
NOJIY4EHHOW W3  Pa3IM4HbIX HMCTOYHUKOB, KPUTHYECKH  aAHAJIU3UPOBATh
nojiyyaeMyro MH(OpMallMi0O M OLIEHUBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAHUM, TaK U HA OCHOBE aHaJIW3a UICTOYHUKA HHPOpMaLIUK;

. NOpOSIBJISITh ~ OPraHU3allMOHHBIE M TO3HABATENbHBIE  YMEHMS
CaMOCTOATEILHOTO TPHOOPETEHHs] HOBBIX 3HAHUM B MPOLIECCE BBITOJIHEHUS
MPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

. paboTarh B rpynie ¢ UCIOTHEHUEM Pa3JIMYHBbIX COLUAIBHBIX POJIei,
IUIAaHUPOBATh PA0OTy TPYMNIbl, PALMOHAIBHO pACHpPENEsATh JESITebHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, alEKBaTHO OLIEHUBATh BKJIAJl KAXK/I0I0 U3 YYACTHUKOB
IpYyMIbl B peICHHE pacCMaTpUBaeMOi MPoOIeMbl;

. OpOsIBIIATE  MOTHBAaIMIO K Oyaymed — mpodeccruoHaIbHOU
JESITEIbHOCTH IO CTIEUUAIBHOCTAM (PU3UKO-TEXHUUECKOTO MPOouIs.
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3.2 Tepmoannamuka. TernoBbie MalIMHbI 20 1 https://m.edsoo.ru/f16b68d7
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’ nepexo/ibl https://m.edsoo.ru/f16b68d7
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bu6mmoreka [JOK
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4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 https-//m.edsoo.xu/f16b68d7
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11 KITACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (mudpoBsbie)
Ne n/m Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0Bpa30BATETBHBIE
padoThl padoThbI pecypesI
Paznea 1. JIEKTPOANHAMUKA
bubmuoreka [JOK
11 Maruntioe noxe 14 https://m.edsoo0.ru/39859%f1
bubmuoreka [JOK
1.2 DJIeKTPOMATHUTHA MH YKL 13 ! https://m.eds00.ru/39859f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
bubmuoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 https-//m.eds0o.ru/39859f1
bu6mmoreka [IOK
22 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https-//m.eds0o.ru/39859f1
723 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 10 1 bubnnorexa [JOK
) BOJIHBI https://m.eds00.ru/39859f1
bu6mmoreka [IOK
24 Onruxa 25 1 https://m.edsoo.ru/39859%f1
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CIIEIUAJTBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Ocrossl CTO > ! https://m.eds00.ru/39859€f1
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [IOK
4.1 KopnyckynsipHO-BOTHOBOM 1yain3m 15 https://m.edsoo.ru/39859f1
4.2 ®duznka aToma 5 bubnmoreka [JOK




https://m.edsoo.ru/39859f1

43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX
) YACTHUILI

Uroro no pazaeny

25

Paznea 5. JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKU

bubmuoreka [JOK
https://m.edsoo.ru/39859ef1

bubmuoreka [JOK
5.1 DJIEMEHTHI aCTPOHOMHUH U acTPOPU3UKH 12 https://m.edsoo.ru/39859f1
Hroro no pazneny 12
Paznea 6. PU3HUECKHAN MPAKTUKYM
. bubmuoreka [JOK
01 DUSHIECKHH MpaKTHIKYM 16 16 https://m.edsoo.ru/39859ef1
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEP/KAHUS U OIIBITA 15 bubnnorexa [JOK
) NeSITeIbHOCTH, IPUOOPETEHHOTO TPU https://m.edsoo.ru/39859f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccoB
Hroro no paszneny 15
PeszepBHOE Bpems 10 bubmiorexa [JOK
PRHOS 2P https://m.edsoo.ru/39859ef 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero Koﬁﬂ TPOTLHBIC HpﬁaKT"quK"e u3ydeHusi oOpa3oBaTe/IbHbIE
padoThbI padoThbI pecypcb
dwusuka — pyHAaMEHTAIFHAS HayKa O bubnuoreka [IOK
1 1
pUpoe https://m.edsoo.ru/1beef346
Hayunblii MeTO/ MO3HAHUS U METO/IbI bubmmoreka [JOK
2 . 1
UCCIIeIOBaHMs (PU3MYECKHX SIBICHUI https://m.edsoo.ru/3a7fde29
OKCHEPUMEHT U TEOpUs B IIPOLIECCE
3 H03HaI-II)I/I}I MIPUPOJIbI pHa6Jn(£) ;{He u 1 buGnuorexa [JOK
PHPOJIBL. A https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (DHU3HKE
4 CrniocoObl u3mepeHus: GpU3NIECcCKux 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmorexa [JOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B HOpMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOM HAYYHOW KapTHUHBI MHPA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATEIbHOCTH JIIOIeH
Mexannueckoe nBuxkenue. Cucrema
7 orcuera. OTHOCUTEIIBHOCTD 1 bubnunorexa LIOK
MEXaHU4eCKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1aul MEXaHUKH
Panuyc-BekTOp MaTepralbHOM TOUKH,
3 €ro MPOEKIUU Ha OCU KOOpAUHAT. 1 bu6muoreka [JOK
Tpaektopus. [lepememenne. CKOpoCTb. https://m.edsoo.ru/30a108a5
HX mpoeknuu Ha OCH KOOPAWHAT
9 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnmnoreka [JOK




neuxenue. ['paduueckoe onucanue
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUKECHHUS

Cio)keHue nepeMeeHU U CKOPOCTEH.

https://m.edsoo.ru/89ba7190

bubnunoreka LIOK

10 Pemenue 3agaa https://m.edsoo.ru/761d18aa
HepaBHOoMepHOE 1BUKEHUE.

1 MrHoBeHHasi CKOPOCTb. Y CKOpEHHE. bubmmoreka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'pacduueckoe onucanue

12 Hpﬂ$OHHH€ﬁHOFO BHKCHHUS C Bubmorexa HOK

P . https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOogHOE MmajieHue. Y CKOpeHue

13 CBOOOIHOTO TAICHUS. 3aBUCHIMOCTh bubmmoreka [JOK
KOOpAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BpEMEHU U WX TpaduKu
JIBukeHue Tena, OpOIIeHHOTO MO/ bu6mmoteka IIOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpusonmueliHoe nBuxkenue. J[BrmxeHue
10 OKPY>KHOCTH. YTJIOBas U JIMHEHHAas

15 CKO orc):zb Ilepuon u yacrora Bubmiorexa LIOK

POCTE. 1ICPHOI : https://m.edsoo.ru/33196fbe
LleHTpocTpeMUTENBHOE U TIOJTHOE
YCKOpEHHE

16 KonTponbhas pabota no teme bubmuoreka [IOK
"Kunemaruka" https://m.edsoo.ru/1242f32¢
ITepsbiit 3ak0H HproTOHA.

WuepunanbHble CUCTEMBI OTCUETA. bubmuorexa [IOK

17
[Ipuniun oTHOCcUTENBHOCTH [ anumes. https://m.edsoo.ru/5a9¢e4a64
HeunepumanbHpie CUCTEMBI OTCUETA

13 Cuna. PaBHOz€HCTBYIOIIAS CUIa. but6mmorekxa [IOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopeiicteue ten. Tpernitl 3aKk0H Bubmiorexa [IOK

https://m.edsoo.ru/57dba505




HproToHna
[Tpunimn cynepno3uiuu cui. Pemenue

20 3a71a4 Ha IPUMCHEHHUE 3aKOHOB Bubmaorexa IIOK
8 p https://m.edsoo.ru/bdf997fb
HproTona
3aKOH BCEMUPHOTO TATOTEHUS.
21 SKBI/IBaJIeHTIfOCTB rPaBUTALMOHHOM U bubmmorexa LIOK
N p H https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
2 Cuiia TSKeCTU U yCKOPEHHE bubmmoreka [JOK
CBOOOTHOTO TA/ICHUS https://m.edsoo.ru/22757f26
JIBrkeHE HEOCCHBIX TE H UX
UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas bubnuorexa [IOK
23
KOCMUYECKAasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunoreka LIOK
24 Cuia ynpyrocrtu. 3akoH ['yka. Bec tena https-//m.edsoo.ru/0ac2cd84
Cuia tpenust. [Ipupoaa v BUABI CHIT bubnmnorexa [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIICHUS CPE/IbI https://m.edsoo.ru/2cb29676
26 [aBnenue. I 'napocrarnueckoe bu6mmoreka IIOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPJIOE TEIO. bu6nunorexa LIOK
27 IlocTynarenbHOE U BpalllaTelIbHOE bubmmnoreka HOK
JBIDKEHHUE TBEPIOTO TeEJa https://m.edsoo.ru/2b95d57e
73 MOMEHT CHJIBI OTHOCUTEIEHO OCH bubnunorexa LIOK
BpateHus. [lneqo cuibl https://m.edsoo.ru/653d3459
CroxeHue cuil, MPUIOKEHHBIX K
TBepAoMy Teny. LleHTp Tsokectu Tena. bubmuorexa [IOK
29
VYcnoBus paBHOBECUS TBEPAOTO TEIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
but6mmoreka [IOK
30 Pemenne 3apad https://m.edsoo.ru/dc1caacO
31 KoHnTposapHas paboTa mo Teme bubnmnoreka [JOK




"Innamuka. CtaThka TBepI0ro Tena"

Nmnynbc MaTepuaaibHON TOUYKH,
CHUCTEMBbI MaTepHAIIbHBIX TOoUYeK. LleHTp

https://m.edsoo.ru/9f5a574c

bub6nmoreka [IOK

32
MaccC CUCTEMBbI MaTEpUAJIbHBIX TOUEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBUKEHUU LIEHTPA MacC
NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCA
33 Teﬂay3aKOH COXPAHEHUS UMIT J'IBCZ, buGnuorexa [JOK
' P yped. https:/m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMItynbca MaTepUAIbLHON
34 touku. [IpencraBienue o coxpaHeHuu bubmmoreka [JOK
MOMEHTA UMITYJIbCa B [IEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
35 Perenue 3agau bubnnorexa [JOK
https://m.edsoo.ru/f7706d63
Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHnu. I'papuueckoe bubnmnoreka HOK
36
MIPE/ICTaBICHUE PAOOTHI CHITBI. https://m.eds00.ru/913974c7
MOIIHOCTD CHIIBI
Kunernyeckas sneprus. Teopema 06
37 W3MEHEHUHN KI/IHeTHl::{eCKOI?I 3ll:e TUU Bubmorexa LIOK
o P https://m.edsoo.ru/9a5e2e74
MaTepHalbHOU TOUKU
[ToTennnanpHble ¥ HEMOTEHIIMATBHBIE
38 cuibl. [loTeHnumansHas sHeprus. Bropas Bubmiorexa IOK
' prit. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpoCTh. CBS3b
a00ThI HEMTOTEHIIUATBHBIX CHJI C
39 EISMeHeHI/IeM Mex];HquCIcoﬁ SHEpPruu Bubmorexa LOK
P https://m.edsoo.ru/fS7b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUn
VYupyrue u He 1€ CTOJIKHOBEHUS.
40 Y E]ZII;GHI/IG Be}llg) }JIIFJII/I JI1 UICATBHOMN bubnmorexa LIOK
P PHYIITH UL 1 https://m.edsoo.ru/f30f43b6
KUJKOCTH
41 KoHTtponbHast pabota 1o Teme "3akoHbI bubnuoteka [JOK




COXpaHEHHUs B MEXaHHUKe"
PazBuTHne npeacTaBieHuit 0 IpUpoIe

https://m.edsoo.ru/474e7cda

42 termioThl. OcHoBHBIE moJiokeHuss MKT. Bubmaorexa IIOK
https://m.edsoo.ru/b0a4445f
Huddy3us. bpoyHoBckoe 1BHKEHHE
Crtpoenue 0
53 mmepmunx ren. Xapaxtep amemis n BuGmorexa LIOK
P - P P https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBHUS YaCTHII BEIIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Koanecho BGI;)IIGCTBa l%IOC"(FOﬂHHaSI) Bubmorexa HOK
’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. bubanorexa [JOK
[Ikana [enbcust https://m.eds00.ru/0070d493
bubnuoreka [{OK
46 Pemenne sanas https://m.edsoo.ru/1531abas
. bubnunorexa LIOK
47 WneanpHeiii ra3. I'a3oBbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpaBuenne Menneneea-Kiarmneiipona. bubnmnorexa [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AbGcomoTHas TeMieparypa. 3aKoH bubmuoreka [IOK
JanbToHa https://m.edsoo.ru/14e02d 1f
50 H3omponeccsl B HI€aIbHOM Iase ¢ bubnmnoreka [HOK
NOCTOSTHHBIM KOJIMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'pa €CKOe MpeICTaBICHIE
51 1/1501? H: e;(COBl'Tﬁ;STZ 11?421 I;P;oxo a Bubmiorexa LIOK
POLECCOB: PM, pa, https://m.edsoo.ru/1344327b
n3obapa
but6mmorekxa [IOK
52 Ocnosnoe ypasnenue MKT https:/m.eds00.ru/c8094721
bubnunorexa LIOK
>3 Pemenne sanas https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
54 TEPMOJIMHAMUYECKON CUCTEMBI CO https://m.edsoo.ru/c38af875

CpEeHEW KMHETUYECKOM SHEpruen




MOCTYIATEILHOTO TEIMJIOBOTO JIBFIKCHHS
eé JacTull

55 O06001IeHre U CUCTEMAaTH3aIlus 3HAHUH bubnuorexa [JOK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8

56 Kontponbhas pabota no teme "OCHOBBI bubmmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHaMuueckas cucteMa. 3a/laHue
BHEIIHUX ycnoBul s T/ cuctemsl.

57 BHemHue 1 BHyTpEHHUE MapaMETPBI. bubanorexa [JOK
[Tapametpsl T/l cuctemsbl kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYHH, OMUCHIBAIOIINX €&

Ha MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 CZMOH OHSBOJIBHaﬂp leaKca ust TJ1 Bubmiorexa IOK
P p 1 https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mojenp uieanbHOro ra3a B
59 Te II\[/IO,[[I/IHZMI/IKG VYcnosus Bubmnorexa HOK
p S https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJIENN

60 VYpaBuenne Menneneesa-Kianeiipona u bubnmnorexa [JOK
BBIPAKEHUE 11 BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpEHHEN SHEPTUU

61 OJTHOATOMHOT'O HIEAJILHOIO ra3a. bu6nmorexa LIOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
OnemeHTapHas paboTa B

62 TepMOJHaMUKe. Beruucienue paboTsl bub6mmorexa [IOK
o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepeaada Kak crnoco0 U3MEHEHUs

63 BH eHII{DeP“II[ sueprun T]] cuctemsr 6e3 bubmorexa [JOK

YTP p https://m.edsoo.ru/3d734561
COBepILIEHHs pabOThI
64 KonBekuusi, TEII0NIpOBOIHOCTD, bubmiorexa IIOK

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




HN3TYy4CHUC

KonnuectBo TemnoTel. TemmoéMKOCTE
Tena. Y ieIbHas U MOJISIpHAst

bub6nmoreka [IOK

65 TEIJIOEMKOCTHU BelllecTBa. Y AeJIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUsI TOTLJIMBA
66 Pacuér xonmyecTBa TEMIOTHI ITPU bubnmnoreka HOK
TerJionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMpoIEcCe. bubnunoreka LIOK
[IepBblil 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KoauduecTBO TemnoTel 1 paboTa Kak
68 MeEpbl H3MEHEHHS BH gHHeﬁ SHEPTUU Bubmzorexa HOK
P yIp P https://m.edsoo.ru/b047alcd
T/ cuctemsl
BTopoii 3ak0OH TepMOTMHAMUKH IS
69 PaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIBL AEMCTBUS TEIIOBBIX bubmuoreka [IOK
MamuH. KITJ] https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3Hadenue KITM,. Iukn bubmmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka IIOK
72 Pemenue sanas https://m.edsoo.ru/b3efal8b
OKOJIOTHYECKHE aCIICKThI
HCIIOJIb30BAHNS TEIUIOBBIX JIBUTrATEIEH. bubnunorexa LIOK
73 o
TennoBoe 3arpsA3HEHUE OKPYXKarOLIEn https://m.edsoo.ru/9867aaa7
cpenbl
but6mmoreka [IOK
74 Pemenme sanas https://m.edsoo.ru/c8c70432
O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH
75 o T@f/[le "TepMoaguHaAMHKA I"f"enJIOBHe Bubmiorexa LIOK
" PMOA ) https://m.edsoo.ru/28d62b3f
MAIITHHbBI
76 KoHnTposapHas paboTa mo Teme bubnmnoreka [JOK




"Tepmoaunamuka. TernnoBbie MaluHb!"
[TapooOpa3oBaHre U KOHICHCAITHS.

https://m.edsoo.ru/1b6e26c5

bub6nmoreka [IOK

77 Hcnapenue u kurieHue. Y aenbHas https://m.edsoo.ru/6f8¢6777
TEIJI0Ta MapooOpa3oBaHMs
HacpiieHHbIie ¥ HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHas 3aBHCUMOCTE IJIOTHOCTH
U JaBJIEHUS HACBHILMIEHHOr'O apa OT
78 Tef\[/me aTyphl I/IXHIieBaBI/ICI/IM(I))CTB oT Bubmmoreka LHOK
. PaTypel, https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCUMOCTH TEMITEPATypPhbl KUTICHUS OT
ABJICHUS B )KUIKOCTHA
79 Bnaxxnocts Bo3nyxa. AGCOIIOTHASA U Bbu6moreka [JOK
OTHOCHUTEJIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
bubnunoreka LIOK
80 Pemenne sanas https://m.edsoo.ru/18e95ff3
Tsépnoe Teno. Kpucraamnueckue u
81 aMopI@[mee TeIa pAHI/ISO OITHS CBOWCTB Bubmnorexa HOK
P ) P https://m.edsoo.ru/20a88a03
KpUCTAJUIOB
IInaBieHue U KpUCTATIN3AIIUS.
p 1t bu6nunorexa LIOK
82 VY nenpHas TEILIOTA IIJIABJICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TEIA.
Hedopmar pa Bu6mmorexa IJOK
83 Pactskenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaab10
FOwnra. IIpenen ynpyrux nedopmanuit
TenoBoe paciupeHue KUIKOCTEN U
84 TBEPIBLIX TEJ'I AHi)a MOHI/ISf\I/I TETUIOBBIX bubmorexa LIOK
pA o P https://m.edsoo.ru/7baSedf2
KOJIeOaHWI 4aCTHI] BEMIECTBA
85 [TpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX bubmuorexa [IOK
rnepexoax https://m.eds00.ru/97a0672f
bubnunorexa LIOK
86 YpaBHEHHE TEIUIOBOTO OallaHca https-//m.edsoo.xw/ab1521fb
87 Pemenue 3amaq but6mmorekxa [IOK




https://m.edsoo.ru/8ab7f40d

[ToBepXHOCTHOE HaATSKEHUE.

Kanunnspueie sBnenus. JlaBiaenue mos bubmuoreka [JOK
88 .
HWCKPHUBIICHHON [IOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
s)kuskoctu. @opmyna Jlamaca
O060011IeHne U cUCTeMaTU3alus 3HAaHUN
89 1o TCI\L/II-IC "ArperatHble COCT;HHH Bubmaorexa IIOK
p " https://m.eds00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTtponpsHast pabora o Teme
90 "A cla)raTHHe (IZ)OCTO}IHI/I}I BELECTBA buGnuorexa [JOK
P " B ' https://m.edsoo.ru/7dc2a739
@Pa30BbIe NIEPEXOBI
DeKTpu3anus Tei U €€ MPOosIBICHUSI.
OnekTpuueckuii 3apsia. /[Ba Buna bubmmoreka [JOK

91
ANEKTPUYECKUX 3apsaoB. [I[poBoaHMKH, https://m.edsoo.ru/1aff445f
JUBJIEKTPUKU U MTOIYIPOBOJHUKHI
DJIEMEHTAPHBIN SJIEKTPUUECKUI 3apsi.

92 3aKkoH coxp aHEeHUSI BHSK I/I‘IGCKOFI; g bubmorexa [JOK

p P https://m.edsoo.ru/f49afd24
3apsa

93 Bsaumonericteue 3apsnoB. Toueunsle bubmuoreka [IOK
3apsiibl. 3akoH Kymona https://m.edso0.ru/445b7746

bu6nunorexa LIOK

94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha bubnmnoreka [JOK
DJIEKTPUYECKHE 3apsI bl https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.

96 [Tpo6ubIii 3apsa. Jluaum bubmuorexa [IOK
HaIPSHKEHHOCTH DJIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OHOPOHOE PTEKTPUUIECKOE TI0JIe
IToTeHMaTbHOCTH

. but6mmoreka [IOK

97 AIEKTPOCTATUYECKOrO 1MoJsi. Pa3HOCTh

IMOTCHIMAJIOB U HAIIPSAXKCHUC

https://m.edsoo.ru/80021447




HOTGHHI/IaHBHaﬂ OHEPIuAd 3apsaa B

bubnuoreka LIOK

98 anekTpocTatuueckoM mnose. [lorenunan hitps:/m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO TIOJIS
C ¢
o | o smEmoem o Bmorera 0K
P 1 A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHYECKOTO TIOJIS
[TpuHIIUTT CynepIIO3UITUN bubmmoreka [JOK
100 .
DJIEKTPUYECKUX I10JIEN https://m.edsoo.ru/Ocfedabe
bubnunoreka LIOK
101 Pemenne sanas https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [lone bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepsr https://m.edsoo.ru/b297b5c3
ITosie paBHOMEPHO 3apsIKEHHOTO IO
103 06IiIéMp ILBL?a 1\; II)THone pi:{olife rHoH Bubmiorexa HOK
y E) : p . p https://m.edsoo.ru/f7a665ee
3apsKEeHHOM 0€CKOHEYHOM MIIOCKOCTH
[IpoBOHMKY B 3IEKTPOCTATHYECKOM bubmmnoreka HOK
104
noJie. Y CJI0BUE PaBHOBECHS 3apsA10B https://m.edsoo.ru/32405eab
105 JIMdIeKTpUKY ¥ MOJTYIPOBOAHUKY B bubmuoreka [IOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTh
106 KOH HeHcaTo pa 3neKTp 0EMKOCTh bubmoreka LOK
& pa. P https://m.edsoo.ru/845b4f73
IJIOCKOT0 KOHAEHcaTopa
107 [TapamiensHOE coeIMHEHNE bubmuoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenpHOE COETUHEHNE bubnunorexa LIOK
KOHJICHCAaTOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHpKeHHOT0 KOHASHcAaTopa Bubmorexa LTOK
p P A p https://m.edsoo.ru/73a34f18
bub6mmorexa [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
111 JIBrKeHUE 3apssKEHHON YacTULIBI B bubmuoteka [IOK




OIHOPOJHOM SJICKTPHUYCCKOM IT0JIC

https://m.edsoo.ru/8341d6ac

112 Penrtenue 3amau
113 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN bubnunoreka LIOK
1o TeMe "DiiekTpuueckoe noie" https://m.edso0.ru/5752603f
114 KonTtponpHast pabora o Teme bubmuoreka [IOK
"DnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
C ! i .Y
B 10K
yi https://m.edsoo.ru/233311b5
AIEKTPUUYECKOTO TOKA
Bbubnunoreka LIOK
116 Hcrounnku Toka. Hanpsokenue u 3/1C https://m.edsoo.ra/0839a1 15
117 3akon OMa a1 yyacTKa LenH. Bbu6mmoteka [JOK
DIIEKTPUUECKOE COIIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJHOPOJHOI0 ITPOBOJHUKA OT €ro bubnmnoreka HOK
JUIMHBI U TUIOLIAAM ITOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceUyeHus
119 VY IenpHO€E CONPOTUBIICHUE BEIIECTBA. bubmmnoreka [HOK
Pemenne 3amau https://m.edsoo.ru/437f8300
[TocnenoBarenvHOE, MapaiebHOE, bu6nunorexa LIOK
120
CMEIIaHHOE COSAUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX MIEKTPUUECKUX bubnmnoreka [HOK
nenei. [IpaBuna Kupxroda https://m.edsoo.ru/1794cf37
but6moreka [JOK
122 Pemerme 3ana4 https://m.edsoo.ru/3881b469
123 Pabora snekTpuieckoro Toka. 3aKoH bu6muoreka [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
but6moreka [JOK
124 Pemerme sanad https://m.edsoo.ru/6761bfOf
M .
OILLHOCTb 3JIEKTPUYECKOTO TOKA Bubmiorexa 1IOK
125 TemnoBass MOIIHOCTG, BIACIIEMAasT Ha

pesucrope

https://m.edso0o0.ru/99750a6f




bubnmoreka [IOK

126 Pemenne sanas https://m.edsoo.ru/eb72fc24
127 OJIC 1 BHyTpEeHHEE COPOTUBIICHUE bubnmnoreka HOK
HWCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 715 OJTHOM (3aMKHYTOM) bubmmoreka [JOK
AIEKTPUYECKOMN LETIH https://m.edsoo.ru/221f40fb
bubnunoreka LIOK
129 | Pemenue sanaq https://m.eds00.ru/3580b679
bubnuoreka [{OK
130 MomHoCTh HCTOYHHKA ToKa https://m.edsoo.ru/a0ae51d8
bubnuoreka [IOK
131 Koporkoe sambikanue https://m.edso0.ru/546f5632
132 KonpaeHncarop B 1ienu mocTOSHHOTO TOKA bubmorexa LIOK
A p B I https://m.edsoo.ru/35368f3e
bubnuoreka [IOK
133 Pemenme sanas https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "l[locTostHHBIN bubnuorexa [{OK
3JIEKTPUYECKUNA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no reme "l[locTostHHBIN bu6mmoteka IIOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo reme "l[locTostHHBIN bubnuoreka [{OK
3JIEKTPUYECKUNA TOK" https://m.edsoo.ru/eb5d4687
O0o01IeHre U cucTeMaTu3alus 3HaHU|
137 no Tes[le "TlocTossHHBIN 3ne1<L; WYECKHUI bubmaorexa LIOK
oK p https://m.edsoo.ru/bfd7a050
138 KonTtponbHas pabora o Teme bubmuorexa [IOK
"TIoCTOSIHHBIN 2IEKTPUYECKUNA TOK" https://m.edsoo.ru/1885ddf]1
DneKTpruyecKast IpOBOAUMOCTD
139 paantII)HLIX BeIIle(I:)TB C;lneKTqueCKI/Iﬁ bubmorexa HOK
) https://m.edsoo.ru/da794295
TOK B MeTajiax. CBepXMmpoOBOJAUMOCTD
140 DNIEKTPUUYECKHI TOK B pacTBOpax U bu6muoreka [JOK

pacIuiaBax 3JIeKTPOJUTOB. 3aKOHBI

https://m.edsoo.ru/4b423491




®dapanest s JIEKTPOTIU3a

141 5 . bubnmnoreka HOK
JEKTPUUECKUN TOK B raszax. [lnaszma https-//m.edsoo.xrw/92d92£76
142 DJIEKTPUUECKUI TOK B BaKyyMe. bubnmnoreka HOK
Bakyymubie npuOopsl https://m.edsoo.ru/2E+160
143 DIIEKTPUUYECKUI TOK B bubnmoreka [JOK
MOJIYIIPOBOHUKAX https://m.edsoo.ru/ab61c660
144 [TomynpoBOIHUKOBBIE TPUOOPHI Egg?}j&fgﬁ)gﬁ}; 622200
Ou3nyecKuil MPakTUKYM IO TEME
"N3mMepeHune cuiibl TOKa U HAMPSHKEHUS
B I[€NIU TIOCTOSIHHOT'O TOKA MPHU MOMOIIN
AHAJIOTOBBIX U MU (POBBIX
145 W3MEPUTEIILHBIX PUOOPOB" WIIH Egggg;fg;gﬁg 6436356
"3HAKOMCTBO C IUPPOBOIA T ]
nabopatopueit o ¢pusuke. [Ipumepsl
U3MEepeHUs] PU3NYECKUX BEIUUUH MIPU
MIOMOUIY KOMITBIOTEPHBIX JATYUKOB"
Du3NUeCKU IPAKTUKYM I10 TEME
146 "N3y4yeHne HepaBHOMEPHOIO JBUKECHHUSI bubmuoreka [IOK
C LIETIBIO ONPEACIICHUS MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopocTH"
Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3MepeHue yCKOpEeHHUs IIpU
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
147 JIBHKEHUHU 10 HAKJIOHHOM IIOCKOCTH" Eggg}j;fg;gg}ég 60b6ef
i "UccnenoBanue 3aBUCUMOCTH ITYTH — :
OT BPEMEHU NPU PABHOYCKOPEHHOM
JIBUKEHUH"
Pu3NYeCcKuil TPAKTUKYM I10 TEME
148 "N3mepenue yckopeHHus cBOOOIHOTO bu6muoteka [JOK

nanenus” win "M3ydenue qBrkeHus
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/d1ea2402




149

150

151

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3y4yeHue ABUKEHUS Teja 110
OKPYKHOCTH C IOCTOSIHHOM 110 MOJTYJTIO
ckopoctbio" uiu "HMccnenoBanue
3aBHCHUMOCTH MEepHOJIa 00paleHUS
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

dusnueckuil NpakKTUKYM 10 TEMe
"N3MepeHue paBHOAECHUCTBYIOLIEH CHJIIbI
IpY ABMKEHUH OpycKa M0 HaKJIOHHON
wiockocTi" wiu "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JIBUKEHUS
Opycka 110 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOsIHUE OT €ro Macchl”

®usnyeckuil NPaKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
PEe3UHOBOM 00paslie, OT X
nepopmanun" unu "M3ydenne
JIBUKEHUS] CUCTEMBI TE€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUU
0s0K"

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

bubnuoreka [{OK
https://m.edsoo.ru/0b34db84

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue korppuienTa TpeHus no
BEJIMYMHE YIIIOBOT0 KO3 puirenTa
3aBucumoctd Frp(N)" wnn
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOH INIOCKOCTHU € IIEPEMEHHBIM
K03 UIIMEHTOM TpeHUs" UIn
"N3y4yeHne IBUKEHMS IPy3a Ha Bally C
TpeHueM"

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

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBU paBHOBECHS
TBEPAOTrO TEJIA, UMEIOILETO OCh

but6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7




154

Bpamenus" win "KoHctpyupoBanue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
unu "M3ydeHne ycTOMYnuBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI0LIa/1b
onopsI"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3MepeHne UMITyJibca Tena o
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIa C UMITYJIbCOM CUJIbI"
wim "MccnenoBanue coxpaHeHus
UMITYJIbCa IIPU YIPYTOM
B3aumoeiicteun" wiu "M3mepenue
KMHETUYECKOW SHEPIuu Tejla 1o
TOPMO3HOMY ITyTH"

bubmuoreka [IOK
https://m.edsoo.ru/856fb28e

155

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HM3y4eHne n30TEpMHUUYECKOTO Mpoliecca
(pexoMEeH1I0BaHO HMCIIOIb30BaHKE

1 poBoi 1abopaTopun)" wUin
"N3yuenne n30X0pHOTO Tporiecca" uin
"N3yuenne nzob6apHoro npouecca" uiu
"[IpoBepka ypaBHEHHS] COCTOSTHUS "

bu6mmoreka IIOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue yaeapHoM TenaoéMkocT"
unu "HccnenoBanue mpoiecca
OCTBIBaHMS BEUIECTBA" WM
"HccnenoBadue agnadaTHOTO
npouecca" win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMnepaTypbl KUTIEHHS )KUAKOCTEH"

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

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bubnunorexa LIOK




"N3ydyeHue 3aKkOHOMEPHOCTEI
UCTIapEHUs KUIKOCTEN" Uin
"U3mepenne yieabHOU TemI0Thl
riaBiaeHus apaa" win "Usyuenue
CBOMCTB HACBHIIECHHBIX MApOB" WK
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/lyXa U OI[EHKa Macchl apoB B
nomernieHuun". 3mepenue

K03 puImeHTa NTOBEPXHOCTHOTO
HATSHKCHUS

https://m.edsoo.ru/6bla23b5

158

159

160

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus 3Hepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3JIy4EeHHS CBETOAMOA" WU
"N3y4yeHue npoTeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcaTop" win
"Pacnipenenenue pasHocTH
MNOTEHIMAJIOB (HAMPSDKEHU ) IpU
MOCJIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpoB"

Du3nUeCcKU IPAKTUKYM I10 TEME
"HccnenoBaHue cMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3mepeHue yaenbHOro COnpoTUBICHUS
npoBoaHUKOB" nnu "MccnenoBanue
3aBHCUMOCTH CHUJIbI TOKA OT
HaANPsDKEHUS JJIs JIaMITbl HAKaJIMBaHUA"

Pu3nYeCcKul IPAKTUKYM 110 TEME
"Habnronenue anekTponunsa’ wim
"M3mepenue 3apsiia 0OTHOBAJIEHTHOTO
noHa" mwiu "Uccnenosanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATyphl' WIN
"CHsiTHE BOJBT-aMIIEPHON

bubnuoreka [{OK
https://m.edsoo.ru/ec424377

bubnunorexa LIOK
https://m.edsoo.ru/2b179d98

bubnunorexa LIOK
https://m.edsoo.ru/64b6e901




XapaKTEePUCTUKHU auoaa"
PesepBHbIil ypok. O0001ICHNE U

bub6nmoreka [IOK

161 HCTEMAaTH3alus 3HAaHUH 10 TEM
6 f,: creMa 3au” 3 0 TeMe https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHbIi ypok. O000IIEHNE U
162 CI/ICTEM&TI/ISZII_:I/IH 3HaHHI}/iH 110 TeMe Bubmmoreka HOK
" " https://m.edsoo.ru/3149956b
Jmnamuka
PesepBHbIil ypok. O000IIEHNE U
163 CI/ICTEM&TI/BZIII)I/I?I 3HaHI/H£/IH 10 TEME Bubmorexa HOK
" " https://m.edsoo.ru/0f9752ac
CraTuka TBEpJ0To Tefa
Pe3epBHbIil ypok. O000IIEHNE U
164 CI/ICTEM&TI/I?;ZIII)I/I?I 3HaHI/H£/IH 110 TeMe Bubmorexa HOK
" " https://m.edsoo.ru/6¢0df9¢cc
3aKOHBI COXPAHCHHS B MEXaHUKE
PesepBHeIit ypok. O600IICHHE 1
165 CHCTEMAaTU3alNS 3HAHUH T10 TEME bubmmoteka IIOK
"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON https://m.edsoo.ru/de 148976
Teopun"
PesepBubiit ypok. O000IIEHHE 1
p P 111 bubnuoreka [{OK
166 CHCTEMAaTU3alMs 3HaHUH 110 TEME
" " https://m.edsoo.ru/Obcc77¢cl
Tepmonunamuka. TernnoBble MalIMHBI
PesepBHrlit ypok. O60011IeHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME bu6nmorexa LIOK
167 "
ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble IEpexoas!”
Pe3epsHblil ypok. O000IIEHNE U
168 CI/ICTEM&TI/BZEI/IS{ 3HaHI/II;IH 110 TeEME bubnmorexa LIOK
" " https://m.edsoo.ru/f2381c0c
DJIEKTPUYECKOE MOJIe
Pe3epsHbIil ypok. O000IIEHNE U
p P ! bubnuotexa [JOK
169 cHCTeMaTHu3allus 3HaHUM 110 TeMe
" . N " https://m.edsoo.ru/3caebdal
[ToCTOSIHHBIN STIEKTPUUECKUNA TOK
170 PesepBublit ypok. O0o0mIeHNE U bubnuorexa LIOK

cucTeMaTu3anus 3Hagui mo treme "Toku

https://m.edsoo.ru/cc7681d4




B pa3JIMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16



11 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
w/n Tema ypoka Beero K061{Tp0.JILHLIe HpﬁaKTl/l'leCKHe W3yueHHS  0GPA30BATEJIbHbIE
padoTbI padoThl pecypesr
B3anmopencreue mocro
1 MarExchlB II/fI EBZIB;I HI:K(’;I; I({JBII“)(()KOM 1 bubmorexa [IOK
POBOA ' https:/m.edso0.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
Bekrop ma oM .
2 I1 IIiITH pnl\é cF HHeT HH(Z;I/I HIJ/:I[IZK IVIII;?I/ITII/ITHBIX 1 bubmorexa OK
P VH yiep 1 N https://m.edsoo.ru/4clabccb
nosiei. JInHuKM MarHUTHOM MHIYKIIUH
3 MarauTHo€e noJie MPOBOIHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuwiia AMniepa, e€ HanpaBJIeHUE U 1 bubnmnorexa [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
> Pemenme sanas ! https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DNeKTpoUu3MepuUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHHUE U
7 MoyJib. JIBH>KEHUE 3apsiKEeHHON | bubmuoreka [IOK
YacTHUIBI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJe
but6mmorekxa [IOK
8 Pemenne sanaq 1 https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
? Pabora cuer Jlopenna ! https://m.edsoo.ru/d518bedb
bubnunorexa LIOK
10 Pemenme 3axa- ! https://m.eds00.ru/93617bd9
11 MarautHoe 1noJie B BEIIECTBE. 1 bubmuorexa [IOK

DeppoMarHeTuky, napa- u

https://m.edsoo.ru/30ff9608




TUaMarHeTUKU
OCHOBHBIE CBOMCTBA

12 dbeppomarneTnkoB. [Ipumenenue bubmorexa LIOK
pp P https://m.eds00.ru/0b58190a
(beppoMarHeTUKoOB
13 Pemenue 3amau mo treme "MarautHoe bubnunoreka LIOK
roje" https://m.edsoo.ru/5b55¢307
Pemenue 3agau mo reme "MarautHoe bubmuoreka [JOK
14 "
oJe https://m.edsoo.ru/41c4ae8a
q .
5 | e stk Bnmorra 0K
JLYKITHH. P https://m.edsoo.ru/b3efalcl
WHIYKIUU
bubnunoreka LIOK
16 OAC uunykumun https://m.edso00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmmoreka [JOK
®Dapanes https://m.edsoo.ru/abdec188
13 Buxpesoe anexrpuyeckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYILIUXCS bubmuorexa [IOK
IIPOBOJHUKAX https://m.edsoo.ru/0235cc02
bu6mmoreka IIOK
20 Pemenne sanad https://m.edsoo.ru/4dfda618
bu6nunorexa LIOK
21 Hpasnno Jlenna https://m.edsoo.ru/bbc22726
n .K
22 wwaycrusHocTH 5 e nocronHHoro bunorea LOK
YK 1 https://m.edsoo.ru/621eae9d
TOKa
SBnenne camounaykiuu. J/C bubnunorexa LIOK
23
CaMOMHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O TOJIS KaTyIIKH C bubmuoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE T0JIE https://m.edsoo.ru/b3cOad11
25 Pemenune 3amau bubnnorexa LIOK

https://m.edsoo.ru/88f69d2b




O000111eHrE U CUCTEMATU3 AL

bubnunoreka LIOK

26 3HaHUU 110 TeMe "DeKTpoiuHaMuKa" https://m.edsoo0.ru/76484025
27 KonTtponbHast pabora o Teme bubmuoreka [JOK
"OnexkTpoguHaMuka" https://m.edsoo.ru/8ae09b98
KonebarensHaasa cucrema. CBOOOIHBIE
28 koneOanus. 'apmoHnyeckue : Bubmmoreka LHOK
-+ap https://m.edsoo.ru/7¢1db385
KoJIeOaHus
29 KunemaTtnyeckoe u TMHAMUYECKOE bubnuorexa [{OK
OIMCcaHue KojaeOaTeIbHbIX ABIKEHUN https://m.edsoo.ru/87c¢e9498
DHepreTudeckoe onucanue. Beios
HUHAMHAYECKOT0 OIUCAHUSI
30 fa MOHHYECKHNX KOJI€OaHUN 13 UX Bubmorexa HOK
P https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOTO U KHHEMaTHYECKOTo
OIMCaHUs
. bubnunorexa LIOK
31 AMITHTYNIA B $a3a koneOaryi https://m.edsoo.ru/7a0c439a
[Tepuon u yactoTa KoJIeOAHHIA.
ITepronm ManbIXx CBOOOIHBIX
32 Ko§e6a§mﬁ MaTeMaTI/I‘J{leCKOl"O Bubmoreika HOK
https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJIe0aHU# MPY>KUHHOTO MasiTHUKA
33 3aryxaromiue KoueoaHusl. bubmuoreka [IOK
Breinyxxnennsie koneOanus. Pezonanc https://m.edsoo.ru/72¢93d09
34 ABTOKOJIEOAHNSA Bubmnorexa HOK
https://m.edsoo.ru/6add2644
but6mmorekxa [IOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Vpok-koH(pepenmnus "MexaHHUECKHE
36 K(Fne6aHH$([b BpM LLIKaJ'IBHI)IX bubnnorexa [JOK
3’3 https://m.edsoo.ru/8ef587be
MHCTPYMEHTAaX
37 O06o01IeHre U cucTeMaTr3aIus bubnuoteka [JOK

3HaHui o TeMe "MexaHnyecKue

https://m.edsoo.ru/eb84182f




KoJiebanus"
DJIeKTPOMAarHUTHBIE KOJICOAHHMS.

bubnunorexa LIOK

38 KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
Dopmyna TomcoHa. CBSI3b aMINIUTYIBI
39 3a E ;] KOHleHCaTOpa C aMIUIUT 0};7? Bubmrorexa OK
A KOHIL p YA https://m.eds00.ru/093f9af1
CHWJIBI TOKA B KOJIeOATEeThbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B bubnuoreka [JOK
40
U7eanbHOM KoJiebaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromye dJIEKTPOMariuTHEIE
41 Kon}géamf;l[ Brix )Kp E€HHbIE bubnnorexa [JOK
- DPIHYXA https://m.eds00.ru/5e668619
3JICKTPOMArHUTHBIC KOJICOaHUS
IlepemenunIii TOk. Pe3ucrop u
42 KOIE) €HCaTop B LIEIH IIE eMFZ:HHoro bubnnorexa [JOK
o pBa P https://m.eds00.ru/84836152
TOKa
Karymika uHIyKTUBHOCTH B LIeNTU bubmuoreka [IOK
43
[IEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa AJIs1 2JIEKTPUYECKON LIenn bubmmnoreka HOK
44
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MomBaocTs HepeMEHHOr0 TOKA.
45 AMEjmT HoepH elcTBYyIOIIIEE Bubmoreika HOK
YA A yiomt https://m.edsoo.ru/lcac6bcéc
3HAYEHHE CHJIBI TOKA M HATPSKEHUSI
46 Pe3onaHC B 2JIEKTPUYECKON 1IeTTH Bubnnorexa LIOK
https://m.edsoo.ru/087506df
bubnunorexa LIOK
47 Pemerme 3ana4 https://m.edsoo.ru/al6836a4
Nneansuerif Tpancdopmatop.
48 HHOI/ISBO CTBE necpe paqa I/Ip bubmorexa [JOK
P a » ICPCAL - https://m.edsoo.ru/f97418ae
MOTpeOICHUE IICKTPUIECKOW SHEPTHH
DKOJIOTMYECKUE PUCKHU ITPH
49 MIPOU3BOACTBE JIEKTPOIHEPTUH. bu6muoreka [IOK

Kynbrypa ncnons3oBanus
AJIIEKTPOIHEPIUH B TOBCEAHEBHOM

https://m.edsoo.ru/a6f74d93




KHU3HHU

50 Pemenue 3amau Bubmaorexa ITOK
A https://m.edsoo.ru/ee6677ed
51 Pemrenne 3amau Bubmrorexa HOK
A https://m.edsoo.ru/7cab59f8
O06001IeHre U CUCTEMaTH3a
52 3HaHPIHI>:II :cfl TeI;IVIeI/f';J'IZ[K: HOMI:III:II;{II/ITHBIC Bubmiorexa HOK
! p https://m.eds00.ru/401024a9
KoJieOaHus
53 MexaHudecKue BOJHEI. bubnunoreka LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH Bubmiorexa HOK
https://m.edsoo.ru/d9ae1000
bubnuoreka [IOK
>3 3ByK. XapakTepuCTHKH 3BYKa https://m.edsoo.ru/138b6£09
56 WNudpa3syk u ynbrpassyk. [llymoBoe bubmuoreka [IOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/7380038f
bu6mmoreka IIOK
57 Pemenne sanas https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHbIE BOJIHBI. bu6mmoreka IIOK
M3nydenue 3MeKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bu6mmoreka IIOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[llkana snekTpoma OJIH.
60 II I;/IMCHCHH;:: zan;HZ;girniﬂzi Bubmiorexa LIOK
P P https://m.edsoo.ru/49be1f9%e
BOJIH B TEXHHUKE U OBITY
[IpuHIIUTIBI paTuOCBSA3U U
61 TeJeBUICHUs. Panookanusi. bub6mmorexa [IOK
DJIEKTPOMArHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1{8
OKPY’KaloIllel cpebl
62 KonTtponbHas pabora o Teme bubnuorexa LIOK
"Konebanusa u BOIHE" https://m.edsoo.ru/4f7985a0
63 CgeT. 3aKOH NPSMOIMHEHHOTO bubnuoteka [JOK




pacnpocTpaHeHHs CBEeTa
Pemenue 3aa4 Ha mpyUMeHEHUE

https://m.edsoo.ru/f9566406

64 3aKOHA IIPSIMOJINHENHOTO Bubmmoreka HOK
b https://m.edsoo.ru/ea32d455
pacrpoCTpaHEHHs CBETA
65 Otpaxenue ceta. [inockoe 3epkano. bubmmoreka [JOK
Cdepudeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCUTEJILHEIN ITOKA3aTeNb
66 npenomiienns. IlonHoe BHyTpeHHEE Bubmorexa HOK
P ) o YIb https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
Pemmenue 3agad Ha npuMeHEHNE
67 3aKOHOB OT I:I)KGHHHI;I IPEIOMIICHUSI Bubmmorexa LOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xon aydent B mpuzMe. Jucoepcus
AT P A P bubmuorexa [JOK
68 cBeta. CI0KHBIA cocTaB 0eJI0ro CBera.
https://m.edsoo.ru/d8e1c3be
LBet
69 JInn3sl. POKyCHOE pacCTOSTHUE U bubnmnoreka [HOK
OIITHYECKAs CUJIa JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenue n300pakeHni B TMH3AX U bubmuoreka [IOK
UX cucTeMax. Y BeJINYEeHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3amau Ha MOCTpPOEHUE
71 1300 amerf[ﬁ 101 aenlx)rmx C Bubmnorexa HOK
p » THOIYH https://m.eds00.ru/5a868£09
IIOMOIIBIO JIUH3
72 I'ma3 xak onrnueckast cucteMa Bubmnorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 o I/IMCHI/IMO)jTld recl;)MlelzT HUECKOU bubmorexa [IOK
p p https://m.edsoo.ru/cd174al10
OIITHKH
74 CKOpOCTh CBETa U METOBI €€ bu6muoreka [IOK
H3MEpPEHHUs https://m.edsoo.ru/f32aab06
75 Hucniepcust cBera but6mmorekxa [IOK




https://m.edsoo.ru/lel6ccbe

bubnunoreka LIOK

76 Hurepepenrus crera https://m.edsoo.ru/5fc0c638
KorepeHTHBIE HCTOYHUKH. Y CIIOBHS
77 Ha6JIIIZ)I[eHI/I$I MaKCUMYMOB U Bubmmoreka HOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6nmoreka [IOK
78 Pewmenne sanay https://m.eds00.ru/3061de2b
bubnunoreka LIOK
79 [Ipumenenne uurepdepeHiin https://m.edso00.ru/668edbc8
bubnuoreka [{OK
80 Audpasus ceera https://m.edsoo.ru/12ed04b5
31 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HAOJI0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuoreka [IOK
82 Pemenne sana« https://m.edsoo.ru/d58c411a
33 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/e9890fe9
bu6nunorexa LIOK
84 Pemerme 3a1a4 https://m.edsoo.ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubmorexa LOK
https://m.edsoo.ru/0b36363d
36 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHu# 1Mo teme "Ontuka" https://m.edsoo.ru/8a14748b
37 KonTponbhas pabota no teme bubmuorexa [IOK
«OnTukay https://m.edsoo.ru/82315dd4
['panu1pl npuMEeHUMOCTH
23 KJIACCHYECKON MEXaHUKHU. 3aKOHEI bubnunorexa LIOK
DJIEKTPOAUHAMUKYU U TIPUHIIAI https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIBLHOCTH
89 ITocTynatel cienuanbHOU TEOPUHU bubnmoreka [JOK

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c56f05cb




[IpocTpaHcTBEHHO-BPEMEHHOM

untepBail. [IpeobpazoBanus Jlopenua.

VYcnoBue IIPpUYIUHHOCTH.

bubnunorexa LIOK

20 OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amensIeHne BpEeMEHH B COKpaIlleHNe
JUTHHEI
91 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmnoreka HOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
C .
92 ummnymcom pemmBCTCKol HacTI BuGamorera LIOK
y P HBL. https://m.edsoo.ru/b6258ffa
OHeprusi NOKos
93 PaBHOBecHOE TEILIOBOE U3ITYUYEHUE Bubmorexa HOK
yi https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
94 3aKoH cMelleHns Brna https://m.edsoo.ru/1c5{f752
95 I'unmore3a M. I[lmanka o KBaHTax. bubmmoreka IIOK
DdoTOoHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka IIOK
96 DHEprHs H HMITYITBC (bOTOHa https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnbiTe A. T bubnmnoreka [HOK
CroneroBa. 3akoHs! hoTorddexTa https://m.edsoo.ru/8c68e5b9
VpaBaenue O eliHa
98 (b(I:TEZI@I&)IZKTaH?II?TaZI;aﬂHFH};HH a" bubmmorera LIOK
i p 1 https://m.edsoo.ru/01ef4556
dboTtorpdexra
99 Hasnenue ceera. Onbite [1. H. bubnmoreka [JOK
JleGenena https://m.edsoo.ru/64b4f966
N bubnunorexa LIOK
100 Bonroskie cBoHCTBA HacTHLL https://m.edsoo.ru/f59cfcec
B Bpotins.
o | oo Bl A o 5 Busorsa 10K
p pasMep » https://m.edsoo.ru/5df8baf1
JIOKAJIN3AIUH JIBIKYIIECHCS YaCTUIIBI
102 KopnyckynsipHO-BOJIHOBOM Ayanu3m bubnuoteka [JOK




https://m.edsoo.ru/8ccab62a

Judpakiuus 3JeKTpOHOB Ha

bubnunoreka LIOK

103 KpHCTauIax https://m.edsoo.ru/30dbal8c
Cnenuduka n3MEpeHud B MUKPOMHUPE.
104 Coo;ng)meHH}I Helc))npez[enéHH(?CTeﬁp bubnnorexa LIOK
N https://m.edsoo.ru/65783dec
['eitzenbepra
bubnunoreka LIOK
105 Pemenne rpaguieckux sanas https://m.edsoo.ru/e70195bd
N bubnuoreka [{OK
106 Pemenue pacaCraeix sanad https://m.edsoo.ru/ee9b3182
KoHTposbHas paboTa 1mo Temam:
" "on bubmuoreka [IOK
107 OCHOBHVCTO ’ K,,OpHyCKyHﬂpHO_ https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
OTIIBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 aToMma HnaHeTapiaﬂ MOJIEIIb I:1T0Ma bubnnorexa [JOK
. https://m.edsoo.ru/312b750a
Pezepdopna
bubmmoteka IIOK
109 Hoctynars bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CiekTp ypoBHEH bubmmnoreka HOK
DHEPrUH aTOMa BOAOPOJa https://m.edsoo.ru/cf74bl1 1a
111 CHnoHTaHHOE U BBIHYKJIEHHOE bubnnorexa [JOK
H3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢
bubnunorexa LIOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyknonnas Mmogens aapa
13 I'eiizen6epra-MBanenko. 3apsa u bu6muoreka [IOK
MacCOBO€ YHCIIO sifpa. M30TomblI. https://m.edsoo.ru/34adaSde
PaanoakTBHOCTD
3aKoH paJIn0aKTUBHOTO pacmaja.
114 CBoiicTBa HOHU3UPYIOIIETO bubnmnoreka [JOK

u3llydeHus. BiausHue
PaAMOAaKTHBHOCTH HA KUBBIC

https://m.edsoo.ru/aab98bef




opranu3msl. Jlozumerpus

DHeprus CBsI31 HYKJIOHOB B s/Ipe.
SAnepusie cunbl. Jledekt Macco spa.
SnepHblie peakiuu. SAnepHbie

bu6nmoreka [IOK

115 eakTopbl. [IpoGiiemMbl yrpaBisieMoro
peaxtoppl. 1p yrp https://m.edsoo.ru/ff1758d0
TEPMOSJIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
SIIEPHOM SHEPTEeTUKHU
MeToibl perucTpanuu u
MCCJICIOBAHMS DJIEMEHTAPHBIX YACTHII.
DyHIaMEeHTaIbHbIE B3aUMOJICHCTBUA.
YHA A bubnuoreka [{OK
116 baproHbl, ME30HBI U JIENTOHBI.
N https://m.edsoo.ru/l1ac08aSb
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-Tiit0oHHAst MOJIEb
aJI]pOHOB
®usnka 3a npeaenamu CtannapTHON
Mozaenu. TéMHast maTepus U TEMHas bubmmoteka IIOK
117 N
sHeprus. EnuHcTBO Qusnueckoit https://m.edsoo.ru/c026£fd37
KapTHUHBI MUpa
118 Oransl pa3BUTHS aCTPOHOMHHU. bubnmnoreka [HOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHnMOCTh 3aKOHOB (DU3UKU IS
119 00BSICHEHUS IPUPOJIbI KOCMUUYECKUX bu6muoreka [JOK
00BEeKTOB. METO Il aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HCCIIEIOBAHU I
CoBpeMEHHBIE ONITUYECKUE
120 TeJ'IeF())KOHI)I aJIMOTEIICCKOIIBI Bubmorexa LTOK
» Pall ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
Bun 3B€3gnoro nHeba. Coszpe3amst
121 s Iflne 3B§3 b, TJIAHETHI, UX BII[/I I/;MOC Bubmorexa LOK
p AEL, ’ a https://m.edsoo.ru/aac588eb
JIBUKEHUE
122 Conneunas cuctema. CoJHIIE. bubnunorexa LIOK

ConHeuHas akTUBHOCTE. UCTOYHUK

https://m.edsoo.ru/22748eb4




sHeprun CoJiHIIA U 3BE3]T
3BE31bI, NX OCHOBHBIE

bub6nmoreka [IOK

123 XapaKTepHuCTHKHU. [unarpamma
"cgeKTpEJI CHBL Kicc P CBETIMOCTL" https://m.edsoo0.ru/42169944
124 3Be31bI TJIABHOM MOCIIEI0BATEILHOCTH Bubmaorexa IIOK
https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE TPEICTABIECHUS O bubmmoreka [JOK
MPOUCX 0K AeHUH U dBoJonKK ColHIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HHU 3BE3 ]
Mineunsiii [1yTe — Hama ["anaktuxa.
126 Tunel ranaktuk. YEpHbIE ABIPHI B bubmorexa LIOK
SUIpAX TANAKTHK https://m.edsoo.ru/7cd10a0a
Bceenennas. Pacminpenne BeenenHoid.
127 3akon Xab6ma. Teopus bonbimoro Bubmiorexa IOK
https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenMKTOBOE M3NyyeHne
128 MacmtaOHas cTpykTypa Beenennoit. bubmuoreka [IOK
MerarajgakTuka https://m.edsoo.ru/ce234633
. bu6nunorexa LIOK
12 Hepeménnrie 1 MBI HOMHH
0 CPEIIEHHKIC POOIIEMEI ACTPOHO https://m.edsoo.ru/d37d9ffe
Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBanre MarHUTHOTO TTOJIS
MMOCTOSHHBIX MarHUTOB' WU
130 "HccnenoBanue CBOMCTB bub6mmorexa [IOK
dbeppomMarHeTHKoB" UIu https://m.edsoo.ru/67361aef
"UccnenoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
Du3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue criibl Amnepa ninm
131 "N3y4yeHne 3aBUCUMOCTH CHJIBI bubmorexa LIOK

Awmrepa OT cuibl TOKa'" HIIN
"OnpezaerneHre MAarHUTHOMW UHIYKIIUU

https://m.edsoo.ru/fcaec91e9




Ha OCHOBE M3MEPEHUs CUIIbl AMriepa"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"UccnenoBanue siBeHUS

132 3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH https://m.edsoo.ru/c36658da
"Onpezaenenne MHAYKIIMA BUXPEBOTO
MarHuTHOTro noss"
DuU3nYeCKUi MPAKTUKYM 110 TEME
133 "UccnenoBanue sBICHUS bubnuoreka [IOK
camouHaykuuu" i "Coopka Moaeu https://m.edsoo.ru/b8fb6391
3JIEKTPOMAarHUTHOrO reHepaTopa"
Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenue nepuojia CBOOOIHBIX bubmmoreka [JOK
134 .
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"
®u3NUeCcKuil TPAKTUKYM 110 TEME
135 "TIpeo6 a3013a}II)He SHCYI\liII/II/I B bubmorexa [JOK
peobp p https://m.edso0.ru/a28026bd
MPY>KUHHOM MasiTHUKE
Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue EpEMEHHOTO TOKA
yepes MocIeI0OBaTSIbHO COCAUHEHHDBIC
136 I(OEI,Z[eHcaTO KaTVYIIKY U pe3ucTop” Bubmnorexa HOK
\ P, KaTylwIKy U p P https://m.edsoo.ru/89dc2d90
wi "Hccnenosanue paboTsl
HMCTOYHHKOB CBETA B LIETIH
IIEPEMEHHOTO TOKa"
DU3NYECKU MTPAKTUKYM 10 TEME
137 "N3yuenue na I:lMeT (3]1:/[ 3BYKOBOM bubmorexa TIOK
yi " p p K https://m.edsoo.ru/b100661a
BOJTHBI
Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepenne nokazarens npeoMIIeHus
138 CTeKJ'IaI?' niu "[lonyuenne ’ bubmaorexa LIOK
ya https://m.edsoo.ru/42569eal
M300paXeHHs B CHCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"
139 Pu3nUecKuil TPAKTUKYM I10 TEME bubnuoteka [JOK




140

"NccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHHSI OT BEIIIECTBA
(Ha mpuUMepe KUAKUX JIMH3)" WiIn
"N3mepenne pOKyCHOTO pacCTOSTHHS
paccenBaronUX JUH3"

DuU3nYeCKU MPAKTUKYM 10 TEME
"Habmronenue nudpakmmu,
uHTep(EpEHINH U MONIAPU3ALUU
ceera"

https://m.edsoo.ru/b879fb3f

bub6nmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMIyabCa U SHEPTUU
PENSITUBUCTCKUX YacTull (110
dororpadusaM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnuoreka [{OK
https://m.edsoo.ru/63756¢c47

142

143

144

145

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoi 1lnanka Ha
OoCHOBe uccienoBanus Gororpdexra"
w "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspkeHus"

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa
Ppa3peKEeHHOT0 aTOMapHOTO BOJIOPOA
U U3MEepeHne noctosiHHoi Pundepra”

Pu3NYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paguoakTUBHOTO
¢doHa ¢ ncnoap30BaHMUEM J103UMeETpa”
i "M3yuenue nornomenus 6era-
4acTULl AIFOMUHHEM"

Pu3NYeCKUu IPAKTUKYM I10 TEME
"HaOnromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
MCIIOJIb30BaHNUEM KOMIIBIOTEPHBIX

bubmmoteka IIOK
https://m.edsoo.ru/eb916f82

bu6mmoreka IIOK
https://m.edsoo.ru/ec651eb8

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

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




MIPUIIOKEHUH JUTsI OTIPEACIICHUS
[IOJIOKEHHU HEOECHBIX O0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro MnoJtymapms u
spkue 38€3ab1" win "HaOmoneHus B
Teneckol JIyHbl, INTaHeT, TYMaHHOCTEH
U 3BE3THBIX CKOIUICHUN"

O000I11IeHNE U CUCTEMATU3AIUS
3Hanuil. Postb Gu3uKK 1 acTpOHOMUH B

146 3KOHOMHYECKOH, TEXHOJOTHUECKOH Bubmrorexa LIOK
N ’ N ’ https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIEATENLHOCTH YEJIOBEKA
O0600I11IeHNE U CUCTEMATU3AIUS
147 3HaHuid. Postb 1 MecTo Gpusuku u bubanorexa [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O00011eHNEe U CUCTEMATU3 AL
3HaHuil. Pose ¢pusndeckoi Teopun B
OPMHUPOBAHUH ITPEACTABICHNH O
148 %I/I];quixoﬁ Ka TEIHJE MHpa, MECTO bubmmorera LTOK
N p pa, https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUNA O IPUPOJIC
149 O06o01IeHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHu# 1Mo Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHui mo reMme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre U cUCTeMaTU3alus bubmmoreka [JOK
3HaHui o teme "/Ilnnamuka" https://m.edsoo.ru/2dfbafc5
O0600I11IeHNE U CUCTEMATHU3AIUS
152 3HaHI/II{Ii o teMe "CraTuka TI;e JIOT'O bubnmorexa [IOK
" P https://m.edsoo.ru/3cca482e
Tena
153 O00011eHre U cCUCTEMATU3ALIS but6mmorekxa [IOK




3HAHUU 1O TeMe "3aKOHbI COXPaHEHUS
B MexaHuKe"

https://m.edsoo.ru/32a4d1a0

O00011eHUE U CUCTEMATU3ALIMS

154 3HaHui o teMe "OCHOBEI 5;16?/170%:;21 HOF 1440ca8
MOJIEKYJIIPHO-KUHETUYECKOU Teopun" DS-IN.ECS00.TUre =
O00011IeHNE U CUCTEMATHU3ALHS

o bubnuorexa [JOK

155 3HaHui o teMe "TepMoauHaMHUKa.

T ,P 8 https://m.edsoo.ru/c63f7¢10
€IUIOBBIE MAIIIUHBI
O00011IeHNE U CUCTEMATHU3AIHS

156 3HaHUH 10 TeMe "ArperaTHble bubmmoreka [JOK
cocTosgHus BenlecTa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomnr"

O000I11IeHNE U CUCTEMATU3AIUS
N bubnuoreka [IOK
157 3HAHUU 110 TeMe "DIIEKTPUUECKOE
/ p https://m.eds00.ru/3bf0def9
roJie
O00011eHNEe U CUCTEMATU3ALIS
158 3HaHuU 110 Teme "T1oCcTOSTHHBII brbmorexa [IOK
o " https://m.edsoo.ru/71453ee6
IIEKTPUICCKUI TOK
O00011eHNEe U CUCTEMATU3ALIS
. bu6mmoreka IIOK

159 3HaHUU 110 TeMe "TOKH B pa3INYHBIX
cpemax” p https://m.edsoo.ru/3d40077a

160 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3HaHUU 1o TeMe "MaruutHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O6001ICHHE U

161 CHUCTEMAaTH3alus 3HaHUH 110 TEME brbmorexa [IOK
" jreKT " https://m.edsoo.ru/053e2248

POMAarHUTHas! HHIYKIUS
PesepBHrlit ypok. O6001ICHHE U
162 CHUCTEMAaTH3alus 3HaHUH 110 TEME brbmorexa [IOK
"M " https://m.edsoo.ru/d6310bfd
e€XaHNYECKUE KOJIeOaHust
Peseprubriit ypok. O6001eHuE U
163 cUcTeMaTH3alys 3HaHUH 110 TEME Brbmiorexa [IOK

"DIeKTpOMarHuTHbIE KosieOanus "

https://m.edsoo.ru/5e¢2bb83d




PesepBHbIil ypok. O0001ICHNE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe

bub6nmoreka [IOK

164 "MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC ! https://m.edsoo.ru/96a7a2dd
BOJIHEI"
Pese i ypok. O6o0mIeHme
165 CHCTE;I;I;II/IIZ;IP nst 3HaHI/H7I:1 ngie;{le 1 Bubmorexa OK
N st https:/m.edsoo.ru/52ad1603
Onrtuka
Pese il ypok. O6o0mcHMEe
PBHBIH YPOK LHeHme u bubnnorexa [IOK
166 CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe 1 httos://m.edsoo.ru/Shec1c65
"OcnHoBel CTO" S ]
Pese il ypok. O6o0mIcHMEe
167 CI/ICTIe)f/IT:I/IHS:p I/IE 3HaHI/II;IH ngie;{le 1 Bubmiorexa HOK
" H . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOJTHOBOM JTyasin3m
Pese il ypok. O6o0meHMe
168 CI/ICTIe)f/IT:I/IHS:p I/IE 3HaHI/II;IH ngie;{le 1 Bubmiorexa HOK
" 1 " https://m.edsoo.ru/1£511654
®usznka aToma
PesepBHsiit ypok. O60011IeHNE U
169 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe | bubnuoreka [{OK
"®u3nKa aTOMHOTO SApa U https://m.edso00.ru/905¢5ce0
9JIEMEHTApHBIX YacTuil"
Pese i1 ypok. O6001eHne
170 CHCTE;I;IT)IHP;:p I/IE 3HaHI/II;IH ngiehl;le 1 bubmiorexa LJOK
" 1 " https://m.edsoo.ru/2bffb94c
DneMeHThl acCTPOPUZUKHI
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI U151 YYEHUKA
» duzuka. Mexanuka; yriayosnenHoe ooydenue 10 kimace/ Msikures .41,
CunsikoB A.3. OO0I1IE€CTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxnronepHoe obmectBo «M3naTenscTBo «IIpocBemienne»
» Guszuka. MonekysipHas pusuka. TepMoauHamMuka; yriayOjJeHHOe 00yUeHHe
10 xnacc/ Msxkumes .., CunsikoB A.3. OO0111eCTBO ¢ OrpaHUYCHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiecTBo «M3aaTenscTBO
«IIpocsenieHue»
» ®usuka; yrmyonenHoe oOyuenue 11 kmace/ Kacesinos B.A. O6miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «lIpocBenieHue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
1. ['onoBa 1.B. ®usuka. 10 knacc. Konrponbnsie padots B HOBOM
dbopmarte. — M.: «MuaTemnekt-1{entp», 2010.
2. I'ogosa .B. ®uzuka. 11 xnacc. Konrponbusie padotel B HOBOM
dopmare. — M.: «Mutemnext-Lientpy, 2010.
3. Coopuuk 3ana4 no ¢pusuke. 10-11xm1. [TapdhentreBa H.A 2010 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET
http://www.fizika.ru/
http://www.physics.ru/
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