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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpaMMbl BocniuTanus u Kouuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEI0OBATENBHOCTh U3YUYECHHSI TEM U Pa3/EJIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYarOUIMXCA.
[IporpamMma 1o ¢usuke Aa€T MpeAcTaBICHHE O LEJsAX, COAEpKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3ukd yriayOiaEHHOTO YpOBHS TO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIINK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOUX HMHTEIUICKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
OOy4YaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJDKEHHs 0o0pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIIUATLHOCTSIM.

B nporpamme 1o (Qusnke oOnpenenstoTcs IUIAHUPYEMbIE pPE3YJIbTaThl
OCBOEHUSA Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIET0 00pa30BaHUs: TUYHOCTHEIE,
METanpeIMEeTHbIe, TMNpeaMeTHble (Ha  yriyOia€éHHOM  ypoBHe). HayuHo-
METO/I0JOTUYECKON OCHOBOWM Il pa3pabdOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM O0O0YYaloIIUXCs, OCBOUBIIMX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma no Gpu3rKe BKIIOYALT:

. IUIAaHUPYEMBIE Pe3ybTaThl OCBOCHHS Kypca (DU3HKU Ha YTIyOJIE€HHOM
YpOBHE, B TOM YHCJIE TIPEAMETHBIE PE3YJIbTATHI 110 T0JIaM 00YUYEHUS;

. coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

Peanuzanus yueOHOrO TmpeaMeTa OCYIIECTBISETCS C HCIOJIb30BAHUEM
o0opynoBaHus LEHTpa €CTECTBEHHO-HAYYHOMU u TEXHOJIOTUYECKOMN
HarpaBieHHocTH «Touka pocTay.

[Iporpamma no (u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTENICH U
MPEAOCTaBIsCT BO3MOKHOCTH ISl peali3alldd  Pa3JIMUHBIX  METOJAMYECKUX
MOAXOJ0B K TMpenojaBaHuio (U3UKU Ha YriayOJEHHOM YypOBHE IPH YCJIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

du3rka Kak Hayka O HamOolsiee OOIUX 3aKOHAX MPHUPOIBI, BHICTYIAs B
KauecTBe y4eOHOTo MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yoIni
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI



JeXaT B OCHOBE TMPOIECCOB M SIBIICHWW, W3YYaeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3NYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEIOBaHUN.

B ocHOBY Kypca (u3UKN Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pPSA Ui, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISECTCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCeX pa3fesioB (M3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
oJIE.

Hoea cymanumapuzayuu. EE peann3anus NPeaIosaracT HCIHOJIb30BAHKE
TYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0ia€HHOTO ypoBHS
MPEANOoJaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, H
TE€XHOJIOTHH.

Hoea 3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallMoOHAIBHOTO IPUPOOTNIOIb30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHue cofepKaHusl MporpamMmbl MO (PU3MKE AOHKHO OBITH IOCTPOEHO Ha
NPUHLINIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. s pusuku peanuzanus 3THUX
IPUHLKIIOB 0a3HUpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHcTByrolero (akropa ydeOHoro mporecca. s yriyOGia€HHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEJIBHOTO YYEHHUYECKOTO JSKCIEPUMEHTA,
BKJIIOYAIOIIET0 (PpOHTAJIbHBIE YYEHUYECKHE ONBITHl MPU H3YYEHHH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auud (U3MYECKOro TMpakTUKyma. B mepBom ciyuae
NPaKTUKyM mpoBoAuTcs 160 B KoHue 10 u 11 kiaccos, 100 mocie nepBoro u
BTOPOTO TMOJIYTOAMM B KaXIOM U3 3TUX KiaccoB. Bropoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOPHBIX paboOT, KOTOpbIE
OpOBOASATCS B Tpolecce u3ydeHus paszzaena (temsl). [Ipu stom mopa paboramu



IIPaKTUKyMa MOHMMAETCSI CaMOCTOSITENIbBHOE MCCIIEOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 NMOIIAaroBO MHCTPYKIIUU.

B nmporpamme 1o @usMke cHUCTeMa YYEHUYECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpEe/ICTaBlieHAa €IMHBIM IepeyHeM. Buioop
TEMaTUKH JJIS 3TUX BHUJIOB YYCHUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISETCA
y4aCTHHKaMHU 00pa30BaTEIBHOTO IMpoIlecca UCXO/I1 U3 0COOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHuss KabuHera Qusuku. Ilpu sTOM oOecneunBaercs
OBIIQJICHHE OOYYarOIIMMHCS YMEHUSMU TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIIECIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIMYMH U MOCTAHOBKY
OIBITOB TI0 MPOBEPKE MPEITOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE YIENSAETCA PEUNIEHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3anay. IIpu 3TOM A9 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBIIIIOTCS 33Ja4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHON (PU3MUECKON MOJENBIO, MO3BOJISIIOIINE MPUMEHSITh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, TaKk U
VHTErpUpysl IPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3ziesoB. g KaueCTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCA 3aJaHMsl Ha OOBACHEHUE/NpPEJCKa3aHHe MPOTEKAHUS
¢u3nyecKux SBJICHUNA U MPOLIECCOB B OKPY’KAIOIIEH *KU3HHU, TpeOyrolue BbIOOpa
bu3znyecKoil MOAENN AJis CUTYalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OO€ecleyeHHI0 y4eOHOro mporecca Kypc (U3MKH yriayOiaEHHOTO
YPOBHSI HAa YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kabunere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpYyAOBaHUE JUIsl BBINOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
(U3MKEe YYEHUUECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBAHHUE.

JleMoHCTpauoHHOE 00OpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHeuMBaeT IOCTaHOBKY
NEPEYUCIICHHbIX B MporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCJIENOBAHNUS  M3Y4YaeMbIX SBJIEHMHA M  MPOLECCOB, HMIUPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 00OpynOBaHME MJII YYEHUYECKHX TPAKTHYECKUX padboT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. TemaTnueckue KOMILUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U LU(MPOBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIEC HU(DPOBBIX J1A0OPATOPHUIA.

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

. dbopMHpoBaHUE MHTEpEca U CTPEMIICHHSI 00ydarouuxcsi K Hay4HOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

. pa3BUTHE MPEACTABICHUM O HAyYHOM METOAE IIO3HAHHUS U
(dbopMUpOBaHKE UCCIIEOBATEIBLCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;



. dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yJbTaTa M3ydCHUS
OCHOB CTPOCHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

. dbopMHUpoBaHUE YMEHUH OOBICHATH SBICHUS C UCIOJIb30BAaHUEM
bu3NYecKuX 3HAaHUN U HAYYHBIX JOKA3aTEIbCTB;

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

. pa3BUTHE MPEJCTAaBICHUH O BO3MOXHBIX cepax Oymyuiei

mpoeCCHOHANTLHON  ACATENBHOCTH, CBSI3aHHBIX C (U3HKOM, TOATOTOBKA K
JanbHeWIleMy 0Oy4YeHUIO B 3TOM HAMNpPaBJICHUMU.

JlocTikeHne dTUX Telield 00ecTeunBaceTCsl PeleHueM CISAYIOMUX 3a1ad B
mporiecce n3ydeHus Kypca GU3NKN Ha YPOBHE CPETHETO O0IEro oOpa30BaHuUs:

. npuOOpETeHNE  CHCTEMBI 3HAaHWM 00  o0mmx  (pusmdeckux
3aKOHOMEPHOCTAX, 3aKOHAX, TEOpHUSX, BKIOYAs MEXAHUKY, MOJEKYISIPHYIO
(bU3UKY, AIEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY M SJIEMEHTHI aCTPODHU3UKH;

. dbopMUpOBAaHUE YMCHHH TPHUMEHATh TCOPECTHUCCKUE 3HAHUA IS
0OBbsSICHEHUS (PUBMYECKUX SIBIICHHM B TPUPOJC MU I NPUHATHS IPAKTHUYCCKUX
pEUIEHNI B TOBCEHEBHOM KU3HU;

. OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOMN
bu3nYecKol MOJEIbI0, 3a/ad, IMOAPa3yMEBAIOIINX CAMOCTOSTEIBLHOE CO3JdaHUe
dbu3nyecKo MoJeNd, aJeKBaTHOW YCJIOBHSAM 3aJlaud, B TOM YHCIE 3aja4
WHXEHEPHOI'O XapaKTepa;

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

npoBefieHUsT  (QUBMYECKUX  OKCIEPUMEHTOB, aHalu3a U  HUHTEpHpeTaluu
uH(popMaIuu, ONpeAesIeHHs TOCTOBEPHOCTH MOJYyYEHHOIO PE3YIbTaTa;

. CO3JaHME  YCIIOBUM  JUIsi  Pa3BUTUS  yYMEHMH  MOPOEKTHO-
HCCJIE0BATEIIbCKOM, TBOPUYECKOMN AEATEIbHOCTH;
. pa3BuTHEe uHTepeca K cdepam mpodecCHOHAIBHON N1eATeNbHOCTH,

CBSI3aHHOMU ¢ (PU3HKOMA.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®usnMka» Ha YpOBHE CpEAHEro OOLIEero
oOpa3zoBaHus BBIOMpaeTCs OOYyYArONIUMUCS, TUIAHUPYIOIIMMU —TPOJIODKCHHE
0o0pa3oBaHus M0 CHENUATBHOCTIM (U3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue puzuxu (yrinyOn€HHBIH YpOBEHB) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMme Mo (QU3MKE TEpeueHb JIaOOpaTOPHBIX W
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENh JelaeT BBIOOP
MpOBeNCHUsT JTa0OPATOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUIYATBHBIX
0COOEHHOCTEH 00yJarommxcs.



COAEPXKXAHUE OBYUYEHUA

10 KUIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMOo3HaHus npupoasl. HabmrogeHnue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BENMWYWH  (aOCONIOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue (GU3NIECKUX SBICHUN W TPOIECCOB (MaTepuaibHas TOYKA,
a0COJIFOTHO TBEPJIOE TENO, HUJICaldbHAsl KUIKOCTb, WACAIBHBIN Ta3, TOYCUHBIN
3apsan). ['unoreza. ®U3nyeckuil 3aKOH, TPaHULbI €r0 MPUMEHUMOCTU. Pu3nueckas
TEOPUSL.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHre cuiibl TOKAa W HANPSXKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(poBOH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMXKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast mu oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerierre, CKOPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAas CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATLHON TOUKH OT BPEMEHU U UX
rpaduku.

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

KpuBonuHeitHoe  aBmkeHue. [IBUkeHHE  MaTepUAIBHOM  TOYKM  TIO
OKPY>KHOCTH. YTJiOBas WU JMHEWHas CKOpocTh. Ilepmoa u yacrtora oOpaiieHwus.
LlenTpocTpeMuUTebHOE (HOPMAJIBHOE), KacaTelIbHOE (TAaHT€HIMAIbHOE) U MOJIHOE
YCKOpPEHHUE MaTepUaIbHON TOUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBIWKEHUE CHapsoB, LENHbIE, IIeCTepEéHYaTble W PEMEHHBIE IEepefayy,
CKOpPOCTHBIE JIN(PTHI.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0bl uccneoBaHusl IBUKEHUI.

Nnmroctpanys npenesbHOro Nepexo1a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HampaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEH IBMKEHHUS OJHOTO M TOTO XK€
TE€Ja B Pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

W3MmepeHne yCKOpEeHHs MPpU NPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKEHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue HU(PPOBOI 1TabopaTOpUn ).

N3yuenne nABWXKEHUSI Tejla, OpPOIICHHOTO TOpU3OHTaNbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM NPONOPLUOHAIBHON 3aBUCUMOCTH MEXKIY JaTbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue IBHKEHHS Tella MO OKPYXKHOCTH C IOCTOSHHOW II0 MOZIYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.

[lepBbiii 3akoH HprotoHa. MHepumaneHble cuctemsbl oTcyéTa. [IpmHnmn
otHocutenbHOCTH ["anmumies. HeunepimanabHble cUCTEMBI OTCUETa (OMpEACIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3axkoH HproToHa 111 MatepuaibHON TOYKHU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW M
VHEPTHOU MAaCCBI.



Cuna tspxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO TMaJi€HUSI OT BBICOTHI
HaJl TOBEPXHOCTHbIO TIUIAHETBI M OT reorpaduueckoil mupoTel. [[BuxkeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, OBMXKylIerocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuila TpEHHSI CKOJBXKEHUS M Cujla TPEHUs
nokosi. Koaddunment tpenus. Cuia CONpOTUBICHUS MPU ABUKEHUU Teja B
KUIKOCTH WK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHHUS.

Jasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumena.

TexHUYecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IMOAIINUITHHUKHY,
JIB>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPLUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIIMTO OTHOCUTENIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPLUAIBHOW CHUCTEMBI OTCUETA.

CpaBHeHUME  pPaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TEIy CUI C
IIPOU3BECHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLMAIBHON CHCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABbEME U MaJICHHH.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[TpoBepka TrUIOTE3Bl O HE3aBUCHMOCTH BPEMEHHM JBHXKEHHMS Opycka I0
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PAaCCTOSIHUE OT €r0 MaCCHI.

HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pa3sIie, OT ux AedopMaIiuH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4epes
NErkuii OJIOK.

N3mepenue koddduiiieHTa TPEHUsI MO BEJIWYMHE YIJIOBOrO KO3 duImeHTta
3aBucHMOCTH Frp(N).

HccnenoBanuie nBHKeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yuyenue ABMKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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



VYcnoBust paBHOBECHs TBEPAOTO TeA.

YcroiunBoe, HeyCTOHYnBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHU4ecKue YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHILITEHH,
CTPOMTEIBHBIA KPaH, PEIIETYaThIe KOHCTPYKLIUU.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPpAKmMuKym.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

MMnynbc MaTepuaabHON TOYKH, CHCTEMBI MaTEpUaIbHbBIX TOUEK. LleHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMiyibC CHIIBI M U3MEHEHHUE UMITYJIbCA Tella.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

MoMeHT umnyibca MaTepUalbHOW TOYKM. lIpencraBieHne o coxpaHeHUH
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.

PabGorta cunsl Ha MamoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MontHOCTh CUIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 U3MEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHnManbHBIE W HENOTEHUMAJbHbIE Cuibl. lloTeHumaneHass >Heprus.
[ToTenmmanbHas sHEeprus ynpyro nedopMupoBaHHOW NpyxuHbl. [loTeHmanpHas
DHEPrus Tejla B OJHOPOJHOM IpaBUTALMOHHOM Imose. [loreHnumansHas sHeprus
TeJla B IPAaBUTALIMOHHOM I10JIe OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHUHUAIbHBIX CHJI C MW3MEHEHHUEM MEXaHUYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynmu s MICAIbHOM >KUJKOCTH Kak CIIEICTBUE 3aKOHA
COXPaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYXKUHHBIA MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTnBHOE BMXEHUE.

N3mepeHune MOITHOCTH CHUJTBI.

W3meHeHne sHeprun Teja MPU COBEPIICHUN PadOTHI.



B3anmHble mNpeBpalieHUs KMHETHYECKOM M IMOTEHIMAJIBHOW JHEPrud NpH
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPTUU MpU CBOOOTHOM MaJICHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKMUKYM.

N3mepeHne nMmmyJiibea Telia o TOPMO3HOMY MYTH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENU DJIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs] UMITYJIbCA IPU YIIPYTOM B3aHUMOJIEHCTBHH.

N3mepeHre KHHETUYECKOM YHEPTUH TeJla 10 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHHS MOTCHIIMAIBLHON SHEPTUM MPYKUHBI C padOTON CUIIBI
TPEHUSI.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH NBWKCHHH Tella MO0 HAKIOHHOM
IJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJsipHO-KuHeTn4Yeckor Tteopuu (MKT), ux
onbiTHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe nBIKeHHE. XapakTep
JBW)KCHUSI W B3aMMOJICHCTBUSI YaCTHUI] BellecTBa. MoJeln CTpOEHHs Ta3oB,
KUIKOCTEH U TBEPABIX TN M OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE JTHUX
Mojeneil. Macca u pasMmepbl Mosekyd (atomoB). KonuyecTBO BeriecTBa.
[ToctrostnHass ABoranpo.

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

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

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon danpToHa. M3omporeccsl B
UJcaIbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DSHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH HICATHHOTO Ta3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEpruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu nBUKEHUS YaCTUI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Judbdy3ust sxkuIKoCcTen.

Mogens onbita llTepHa.



[IpuTsKkeHrE MOJIEKY!I.

Monenu KpucTauinyeCKnuX pemeToK.

HabGmrogenue u nccieoBaHue N30IpoOIIeCCOB.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiueid U X0JIOAHOM BOJOM.

N3yyeHue H30TEPMUYECKOTrO Mpolecca (PEeKOMEHJOBAaHO HCIOJIb30BaHUE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMHUYECKON cUCTEMBI. BHelllHne U BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIIMYUH, OIMCHIBAIOIINX
€€ COCTOSIHME HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMonpoM3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogenp uaeanbHOTO Tra3a B TEPMOJUHAMHUKE — CHUCTEMa YPAaBHEHHUM:
ypaBHeHHe MenpaeneeBa—KianeiipoHa v BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
YcioBusi TPUMEHUMOCTH 3TOW MOJIENIV: HHU3Kas KOHIIEHTPAILMSI YaCTHIl, BHICOKHE
TeMIeparypsl. BolpaxkeHue i1 BHYTPEHHEN SHEPTUHA OJJHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckre u HECTATHYECKUE TTPOLECCHI.

DneMeHTapHas paboTa B TepMOJuHAMUKe. Beruncienne paboTel o rpaguky
npoiiecca Ha pV-auarpamme.

Temonepenaya  kKak  crnoco0 — M3MEHEHUsS  BHYTPEHHEH  DHEPruu
TEPMOJIMHAMHYECKOW  CcUCTeMbl 0e3  coBepiieHuss pabotel. KoHBekius,
TEIUIONPOBOIHOCTD, U3TyUYCHHE.

KommuectBo TtemnoTel. TemmioéMKOCTh Tena. YAenbHass W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHHME Maiepa. YaenpHas TEIUIOTa CrOpPaHMs
toruBa. Pacuér kommuecTtBa TeEmIOTHI mnpu Temonepenade. I[lonarue o0
aamabaTHOM IIpoIriecce.

[lepBblii 3aKOH TepMOAMHAMHKW. BHyTpeHHss odHeprus. KonnuecTBo
TEIUIOTBI W paboTa Kak MeEpbl HU3MEHEHHS  BHYTPEHHEH  OSHEpruu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEPMOIMHAMHUKU [UJII PABHOBECHBIX IIPOILIECCOB: YEPE3
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT
eMHCTBEHHAas aguadarta. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIEpPe/IaTh TEIUIOTY OT 00JIee XOJIOHOTO Tea K Ooyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUpOTHBIX MPOIIECCOB.

[TpuHumme! neicTBus TertoBbix MamuH. KIT/T.



Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKUE aCIEKThl MCIIOIb30BaHUs TEIUIOBBIX ABUraresiei. TemmoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHED, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
UCII0JIb30BAaHUEM TEILJIOBOTO HACOCAa, YTHIIM3AIUs OMOOPTraHMYECKOTO TOTLIMBA JIJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

M3MeHeHne TemnepaTypsl IpH aquadaTHyecKoOM pacIupEHUH.

Bo3gymiHoe orauso.

CpaBHeHUE yACNbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTUH.

HccnenoBanue aquadaTHOTO Mpoliecca.

KoMmnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne yaenbHOoN TEII0EMKOCTH.

Hccenenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEeMIEPATypPhl KUTICHUS KUTKOCTEH.

Tema 3. Azpecamnibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauus. VcnmapeHue W KumeHue. Y enabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacehllieHHble M HEHaChIIIEHHbIE TMapbl. KayecTBEHHas 3aBUCUMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO ITapa OT TEMIIEPATYpPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTavM3anusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnus.

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

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacmvpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KAK MPUUKUHA
TEIJIOBOTO paclIupeHHusl Tell (Ha KAYECTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue s3HEeprun B Pa3oBbIX MEPEX0OIaX.

YpaBHeHuUE TEII0BOTO OajiaHca.

[ToBepxHocTHOE HaTsxeHHE. Kond(uIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.



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

Jemoncmpayuu.

TemnnoBoe pacmpeHue.

CBoIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.

Kanumisipasie sBiIeHUS.

Mopenu HEeHbIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINTIMYECKOTO BEIECTBRA.

Bunasr nepopmarmii.

Hab6monenue manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTE.

N3mepeHne yaenbHOM TENI0ThI IJIaBJICHUS JIbJIA.

N3ydeHne CBOMCTB HACHIILIEHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
MPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJEKTpUYecKuil 3apsa. JlBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, [HUAJIEKTPUKA U  MHOJYINPOBOAHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsia.

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

DnekTtpuueckoe nose. Ero neiictBue Ha 3JIEKTPUYECKUAE 3apsibl.

HanpsoxéaHocts  anekTpuueckoro  mond.  [IpoOGueiii  3apsn.  Jlunum
HaMPsHLKEHHOCTH DJIEKTPUYECKOTo 1mojist. OTHOPOIHOE AIEKTPUUECKOE MOoJIe.

[ToTeHUHATBHOCTh DJIEKTPOCTATUYECKOTO TMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. [loTeHiuanpHass SHEprus 3apsga B AJIEKTPOCTATUYECKOM MOJIe.
[ToTeHuMan 3MeKTpocTaTUYECKOro noJisd. CBsA3b HANPSHKEHHOCTH TMOJIS U Pa3HOCTU
MOTEHIIUAJIOB I  DJIEKTPOCTATUYECKOTO ToJisi (KaKk OJHOPOJHOTO, TaK U
HEOJIHOPOHOTO).

[IpuHIMIT CYyNIEPIIO3UIIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsHDKEHHOTO 1o 00béMy mmiapa. [lome paBHOMEpPHO 3apsiKEHHOM



OECKOHEYHOM IUIOCKOCTU. KapTuHbBl JMHUI HANpsKEHHOCTH OSTHUX MOJEH H
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

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

JusnexTpuku B AIEKTPOCTATUYECKOM oJie. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEqMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOLIAIH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINHU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEeHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpu4ecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VCiloBUs CymeCTBOBAHUSI MOCTOSHHOTO AJIEKTPUYECKOTO ToKa. MCTOUHUKM
toka. Hampskenue U u DJ1C &.

3akod OMa U1 ydacTKa LEMu.

DnexkTpudeckoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI W IUIOIIAJAM MONEPEYHOTO CEUCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.



[TocnenoBaTenbHOE, NapajuieIbHOE, CMEIIAHHOE COEJUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BBbIAENsEMas Ha
pe3ucrope.

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUMK IICKTPUUECKON SHEPTUH.

Hemoncmpauuu.

N3mepeHre CUilbl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTHUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHUHAIOB MEXKAY MOJIIOCAMU HCTOYHMKA TOKA
OT CHWJIbI TOKA B IICTH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanre CMEMAHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HAIpsDKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanre 3aBUCMMOCTH TOJIE3HON MOIIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAs
MPOBOANMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCThH COIMPOTUBICHHS METAJUIOB OT
TemnepaTrypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

DNEKTPUYECKUA TOK B 3JEKTPOJUTAX. DIEKTPOJIUTHYECKAS] TUCCOIHAIIMS.
Onextponus. 3akonbl dapanes 11 AIEKTPOIIU3a.

DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIM M HECAMOCTOSTEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAaMOCTOSATEIBHOTO pa3psiaa. Monnus. [1nazma.

TexHuueckue yCTpONCTBa M MPAKTHUECKOE MNPUMEHEHHE: Ta30pa3psIHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA aJTIOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAIIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKmMuKym.

HaoGmroienne amexTpoiusza.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TEPMOpE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKH THOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayOnéHHoro ypoBHs B 10 kjacce
OCYUIIECTBIISIETCS C YUETOM COJIEP>KATEIIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeOrpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHUE, Hay4yHbId (akT, rumoresa, (pU3MUecKas BEIWYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JIuneilHas QyHKUuS,
napabosa, rurepbona, ux rpaduku U CBOMCTBA. TpUroHOMeTpUUYecKre (yHKITUU:



CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.
BekTophl 1 X MPOEKIMU HAa OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Bbuonocusa: mexanuueckoe NBWKEHHUE B KUBOM npupoje, nuddysus, ocmoc,
TEIJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKalolleh Cpenbl,
yTHIn3anus OHOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAITMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEIECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IOJIYyYEHHWE HaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPIBIX TN, KUIKOCTEU U Tra30B, )KUAKUE KPUCTAIUIbI, FICKTPUUECKUE
CBOMCTBAa METAIJIOB, PJIEKTPOJIUTHYECKAS TUCCOLMALINS, TaTbBAHUKA, JICKTPOHHAS
MHUKPOCKOTIHS.

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

Texnonozua: nipeoOpa3oBaHue JBUKECHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOro U IKHUIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIHUHU
(KpOHIIITEHH, peméTyaTble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTHUE), IBUTATEb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
razopaspsiiHbIC JIAMIIbl, TOJTYIIPOBOJHUKOBBIC MPUOOPHI, rajibBaHUKA.

11 KUIIACC

Pa3znen 4. DiaekrpoauHaMuKa.

Tema 4. Mazhummnoe noJe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

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

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOYJIb. J[BUKEHUE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

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

TexHn4eckrue yCTpOMCTBA W TEXHOJOTHMYECKUE IMPOLECChl: MPUMEHEHUE

MTOCTOSTHHBIX MarHuToOB, AIIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna  nuHWMA  WMHOYKOWMM ~ MAarHATHOTO — TOJS  TOJIOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHMI MarHMTHOM MHIYKIHWH MOJIA JJIMHHOIO NMPSIMOr0 IPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.



JerictBue cuiel JIopeHia Ha HOHBI JIEKTPOJIATA.

HaOmronenue nBuKeHUsl myykKa 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[TpunHIMI JEUCTBUS AIEKTPOU3MEPUTEITHLHOTO npudopa
MarHUTOAJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBONCTB (peppOMarHETHKOB.

HccnenoBanne AeCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUs CHIIbI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHne AneKTpOMarHuTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
uHaykuuu. OJIC wHAyKOMH. 3aKOH 3JIEKTPOMarHMTHOW uHAykiuun Dapanes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUMH B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSIHHOTO TOKAa.
SArnenne camonnaykuuu. IJ1C caMOUMHIYKIUU.

DHEeprus MarHuTHOTO TOJIST KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHH4eCcKkre YCTpPOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
M€4b, COJICHOW/I, 3alllNTa OT JICKTPU3ALMU TEJ NIPU ABUKCHUN B MArHUTHOM I0JIE
3eMJIH.

Hemoncmpauuu.

HaOGmronenne ssBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

[IpaBuo Jlenua.

[Tamenne MarauTa B aJlOMHUHHUEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

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

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sBIEHUS 3JICKTPOMArHUTHON MHIYKIWH.

Onpenenenne MHAYKIUA BUXPEBOTO MArHUTHOTO TOJISI.

HccnenoBanue siBIEHUS CAMOMHIYKIIHAM.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.



["apmonnueckue konebanusi. Kunematnueckoe M IUHAMUYECKOE OIMHUCAHHE.
DHepreTUYecKoe ONKrcaHue (3aKOH COXPAHEHHS MEXaHW4ecKOi sHepruu). BoiBoj
JMHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX HHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTMCAHUS.

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

[lepuon m 4actora kojeOanuid. [lepwon ManbiX CBOOOJHBIX KOJICOAHMIMA
MaTEeMaTUYeCKOro MasTHHKA. llepuos CcBOOOAHBIX KOJICOAHWN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusx. Beinyxnennsie konebanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckre yCcTpoMcTBa U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJlbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KoiaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHMI OT COMPOTHUBIICHHUS.

HccnenoBanre koyie0aHMM Tpy3a Ha MACCHUBHOM TMPYKHHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHLHON MOJIENIN MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU NIPHU KOJICOAHUSAX TPy3a Ha MPYKHUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HaOmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3mepenne mnepuosa CBOOOTHBIX KOJICOAHWN HUTSAHOTO M TMPYKUHHOTO
MasiITHUKOB.

N3y4yenune 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJIeOaHU Ha YIIPYTOM IOJIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B IPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOMUX KOJIEOAHUH.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHASHCATOpa C aMIUIUTYI0M CUJIBI TOKa B K0JIeOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUU B UJICAJIbHOM K0JIeO0aTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIC KOJICOAHUS.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIIEE 3HAYEHUE CHWJIBI TOKA W HANpPsDKCHHS TMPU Pa3IHYHON (dopme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.



CHHyCOMIAJIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
WHIYKTUBHOCTH B LIEMM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Uneansusiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W MOTpeOsICHHE
ANEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU TMpU NPOU3BOACTBE IIIEKTpod3Hepruu. KynbTypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHHUYEeCKUEe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTponepeiay.

Hemoncmpauuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpaA.

OctuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTOp HE3aTyXaroIIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHU.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPATOPA.

BbIHyX1€HHbIE CUHYCOMIaIbHbIE KOJICOaHMSL.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO U TpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopnenb TMHUY 3JIEKTpONEepeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenne tpanchopmaropa.

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

HabntoieHue 31eKTpOMarHiTHOTO pe30HaHCa.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6OJIHDbI.

MexaHudeckue BOJHBI, YCIOBHMS UX pacnpocTpaHeHus. llomepeunsle u
IPOJOJIBHBIE BOJHBL. llepron, CKOpOCTh pAcHpOCTpPAHEHHWS W JUJIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)KeHHE, MpejoMiieHHe, UHTepdepeHus u
U pakiys.

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

[IIymoBO€ 3arpsi3HEHNE OKPY>KAIOILIEH CPEbI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalus BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJTHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUS. Paguonokanus.



DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpe/Ibl.

TexHuyeckue yCTpOMCTBA M IMPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenegon, CBU-nieusn,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U METULIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTPaHEHUE MMONEPEUHBIX U MPOJI0JIHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepennnu u 1udpakinm MEXaHUYECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIPpUMEHEHUE.

HaGnrogeHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHU.

HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJICHUE, MOJspu3anus, udpaKius, uHTephepeHITus.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPUOIETOBOIO U3ITYUCHHI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOTMHENHOE pacIpOCTPAaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
m1ockoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTelNb
npenaomiieHusi. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0CTOSHCTBO YaCTOTHI
CBE€Ta M COOTHOULICHWE JUIMH BOJH NPU IEPEX0J€ MOHOXPOMATHYECKOIO CBETA
4yepes3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

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

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenpHblii yroy MmojJHOro BHYTPEHHETO
OTPAKECHMUS.

ColOuparomue U pacceuBaromiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTOosIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUSL TOHKOW C(EepUYEeCcCKON JMH3bI OT €€ TeOMETPUU U OTHOCHTEIHLHOTO
MTOKA3aTeIIs MPETOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYCHUE, 1aBAEMOE JIMH30M.

Xox Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YTIIOM K €€ TJIABHOMU
ontuueckorr ocu. IlocTpoeHne wu300paXKeHU TOYKM W OTpE3Ka MPSIMOM B
COOMPAIOIIUX U PACCEUBAIONINX JIMH3AX M UX CUCTEMAX.

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



[Ipenensl NPUMEHUMOCTH FEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
IJIABHBIX ~MAaKCUMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
MEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(PpaKkiInOHHAs peréTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIICHHs CBETA.

HabitoieHue noaHoro BHyTpEHHETo OTpakeHusl. Mojiesib CBETOBOIA.

HccnenoBaHue XoJa CBETOBBIX IIYYKOB YEpe3 IUIOCKONAPAJLIEIBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHinu cBera.

HabGnrogenue BETOB TOHKUX IJIEHOK.

HaOnronenune nudpakiuu ceera.

N3yyenue nuppakinOHHON pEeETKY.

Habmronenne nudppakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

W3mepeHune nokasaress npeioMIeHUs CTeKIa.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCENBAIOIINX JIMH3.

[Tomy4yenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIMH3BI.

[Tonyuenune n300paxkeHusi B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

HaOmronenue nudpakuuu, nuaTepdepeHInN U MOJIIpU3alliy CBETa.

N3yuyeHue nosspusaiuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEepeHIINM JIa3epHOTO U3ITyUYEHUS HA IBYX LIEIAX.

HabGmronenune nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune IrHbBI CBETOBOM BOJIHBI.



[Tomy4yenune criekTpa U3IMy4eHHUsS] CBETOIMOMA TMPU MOMOIIN AUPPAKITMOHHOM
PEIIETKMU.

Paznesn 6. OcHOBBI CIeUAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuipl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynaTsel
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIICHUE JJTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChl C SHEPrUeH U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUS
MOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHBIE PaOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W ODHEPTUU  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBasi ¢pusnka.

Tema 1. KopnycKkynaphno-601n060ii Oyaiusm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemienus Buna. 'unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS K UMITYJIBC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YAaCTHOCTHM, /aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHOCTh). OmbiTel 1. H.
JleOenena.

BousiHOBBIE cBOMCcTBA yacTull. Bosnsl ne bpouns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAIM3aIuu JABWXKYyIeWcs dactuibl.  KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOLIECHUSI HEONPENeIEHHOCTEH
['eiizenbepra.

TexHuuecknue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Ceroauo.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.



N3mepenne nocrostaHOM [Inanka Ha ocHOBE uccienoBanus Gporodddexra.
HccenenoBanre 3aBUCUMOCTH CUJTbI TOKA YEPE3 CBETOIUO OT HAMPSIKEHUS.
Tema 2. Quzuka amoma.

OnpITEl O KCCIEOOBAHHUIO CTPOEHUS aTroMma. IlnaHerapHas Mozenb aToma
Pezepdopna.

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

Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

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

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIINX YACTHII.

OnpeneneHue JIMHBI BOJIHBI Ja3€pPHOTO U3TyUYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOGmroienne TMHeN9aToro crekTpa.

HccnenoBanue cnekTpa pa3speKEHHOI0 aTOMapHOTO BOAOPOJAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACHMUY,

Hyxnonnass mogens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amMma-u3mydeHue.

3aKOH paJMOAKTUBHOIO pacrnana. PaguoakTUBHBIE HM30TONBI B TMPHUPOJIE.
CBoiiCTBa MOHHU3UPYIOUIETO M3Iy4eHHs. BiusHUE pailMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexTt macce sapa.

SAnepnsie peakunu. Jlenenue u cuates saep. AnepHsie peaktopsl. [Ipodiaemsr
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AIEPHOU IHEPIETUKHU.

Metoasl perucTpalvy U UCCIIEIOBAHUS AIIEMEHTAPHBIX YaCTHLI.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CrangaptHoi Mmonenu. KBapk-riatooHHas MOAENb aJpOHOB.

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

EnuHcTBO Pu3nueckoil KapTUHBI MUPA.

TexHn4eckne ycTpoucTBa U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HAHCHAs: TOMOTrpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).



HccnenoBanne pagnoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOQU3UKH.

Otansl pa3BUTHS acTpoHOMUU. [IpUKkinagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsi OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOMbI, PAJUOTEIECKOIbI, BHEATMOC(EpPHAsi aCTPOHOMMUSL.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBH>KCHUE.

ConneuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMMma «CcrneKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJENOBATENbHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0beranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenMuKTOBOE M3TydEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaGnrogenust 3B€3qHOr0 HeO0a HEBOOPYXKEHHBIM TJIa30M C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3/BI.

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

Du3nYecKuil MPAKTUKYM.

CrniocoObl u3Mepenus (pU3NYECKUX BETUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEAOBAHUNW  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  DIKCIICPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0maroiiee NOBTOPEHUE.

OO6o001IeHne U cucTeMaTh3alus CoIepKaHusl pas3niesoB Kypca «MexaHuKay,
«MonexynsipHasi pu3nKa U TEpMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konedanus



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

Ponb Qu3uku W acTpOHOMHMM B 3JKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpPA, 3HAUYEHUE OMHCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (QyHKIUI
busnueckoil Teopuu, posib (HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIM
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHNUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

N3yuenne kypca ¢usuku yraoyonéHHoro ypoBHs B 11 knmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BETUUYHMHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelleHUE CUCTEMBl YpaBHEHUW. TpPUIOHOMETpHUYECKHUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKIMHU HA OCHU KOOPIAMHAT, CIIOXKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUMU. [Ipyu3Haku nNOMOOHSI TPEYroJIbLHHUKOB,
onpeiesieHne MIOMAaU TIOCKUX (GUryp u oobeéMa Ted.

Buonozcus: >nektpuyeckue SBICHUS B JKUBOW NpPUPONE, KOJeOaTEIbHBIC
JNBWKEHUA B JKMBOM NPUPOJE, SKOJOTMYECKHE PUCKUM TpH MPOU3BOJICTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HCHHE  OKDPYXAOIIEH  Cpensbl,
yIbTPa3BYyKOBasi JMATHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IIpUpPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUINYECKAs] CTPYKTYpa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIETKH, CHEKTPaIbHBIN
aHaJIN3.

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

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOoJABUTaTENb SKOOHM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKIMOHHAS Ieyb,
JMHUAN 3JIEKTpONepeaay, 3JIEKTPOABUTaTeb, paaap, PaAUONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPAa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTtapesi, CIIyTHUKOBBIE
MPUEMHHKH, JIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEILHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:
rPaskIAHCKOT0 BOCTIMTAHMSA:

. c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU OOYyYaIOIIErocss Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIECTBA;

. OPUHATHE TPAJULMOHHBIX OOIIEYEIOBEYECKUX T'YMaHHUCTHUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

. FOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B  HHTEpecax
IPa)XIaHCKOro OOIIECTBA, Y4acTBOBAaTb B CaMOYIPABIEHUU B 00pa3oBaTEIbHOMN
OpraHu3ally;

. YMEHHE B3aUMOJECHUCTBOBAaTH C COLMAIBHBIMA HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHUEM;

. TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIBHOCTH.
NATPUOTHYECKOr0 BOCIIMTAHUSA:

. c(hOPMUPOBAHHOCTh  POCCHUUCKON  TPaKJaHCKOM  UIACHTUYHOCTH,
NaTPUOTU3MA;

. LIECHHOCTHOE€  OTHOLIEHHE K  TOCYAapCTBEHHBIM  CHUMBOJIAM,

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

. c(hOpPMHUPOBAHHOCTh  HPABCTBEHHOTO CO3HaHUsI, ATUYECKOTO
MOBEICHUSI;
. CIIOCOOHOCTh OIICHUBATh CHUTYallMi0 M TPUHUMATh OCO3HAHHBIC

peUICHUA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM
YHCJIC B ACATCIIBHOCTHU yLIéHOFO;

. OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayILIEro.
ICTETHYECKOr0 BOCIIUTAHUSA:
. ACTETUYECKOE OTHOILIEHWE K MHPY, BKJIIOYas SCTETUKY HAYyYHOTO

TBOPUYECTBA, MPUCYIIETO GUZNIECKON HAYKE.
TPYAOBOT0 BOCIIUTAHUSI:
. WHTEpEC K pa3NuvHbIM chepam NpodeCcCHOHATBHON e TEIbHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOD Oyayieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBI,
. TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSIKEHUU BCEU KU3ZHH.



IKOJIOTHYECKOT0 BOCIIUTAHMS:
. cOPMHUPOBAHHOCTh  3KOJOTMYECKON KYJbTYPBI, OCO3HaHHE
rJ1I00aJIBHOTO XapaKTepa 3KOJOTUYECKUX MPOoOIeM;
. IUTAaHUPOBAHUE M OCYIIECTBIICHUE IEHCTBUIM B OKpYy>Karollel cpee Ha
OCHOBE 3HaHUS 1IeJIel yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;
. pacUIMpeHHe OIbITa JAESITEIBHOCTH JKOJIOTHYECKON HaIMpaBICHHOCTU
Ha OCHOBE UMEIONIINXCA 3HAHUH 1o (pusuke.
HEHHOCTH HAYYHOT0 O3HAHMS:

. c(OpMUPOBAHHOCTD MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKHU;
. OCO3HAHME [IEHHOCTU Hay4YHOU JeATEIbHOCTH, FOTOBHOCTH B IIPOLIECCE

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

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBnle Jjorunueckue a1eiicTBUA:

. CaMOCTOSITeTIbHO (OPMYJIMPOBAaTh U aKTyalM3UPOBaTh IpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

. OMPEICIIATh LUEIH AEATEIbHOCTH, 3a/1aBaTh apaMETPhbl U KPUTEPUH UX
JIOCTHIKCHMS,

. BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B PacCMaTPUBACMBIX
(bU3UYECKUX SIBJICHUSX;

. pa3pabarpiBaTh IUIaH pEIICHUS NOpoOJIeMbl ¢ Y4E€TOM aHajau3a
HMMEIOIINXCS MATEPUATBHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

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

. KOOPJAMHUPOBATh W BBIMOJHATH pabOTy B YCIOBUSIX PEaIbHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

. pa3BUBaTh KpPEATUBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX
po0Iem.

ba3oBble ncciieoBarTe/IbCKHe IeiiCTBUS.

. BJIAJCTh HAYYHOM TEPMHUHOJIOTUEH, KIKOUEBBIMU TIOHATUSIMH U
MeToaMH (PU3NUECKON HAYKH;

. BJIaJICTh HaBBIKAMH  YYCOHO-MCCJICAOBATCILCKOM W IPOCKTHOMU

JEATeIbHOCTH B 00ylacT  (U3UKH, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOMCKY METOOB PEIIeHUs 3a7a4 (PU3MUECKOr0 COAEpKaHUS,
MPUMEHEHUIO PA3IMYHBIX METO/I0B [TO3HAHUS;

. BJIAJECTh BUAAMU JESITEIBHOCTU MO TMOJIYYEHUIO HOBOTO 3HAHMS, €ro0
WHTEpHpPETalUU, MpPeoOpa3oBaHUI0 M MPUMEHEHUIO B pa3JIMYHBIX YUYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKY;



[ BBIABJIATE HPHUYUHHO-CICACTBCHHBIC CBA3WM W AKTYaJIM3UMPOBATDH
3a7a4y, BbIJIBUI'daTb THUIIOTC3Y ee peuICHrs, HaXOAUTb ApryMEeHTBI AJIAd
JO0Ka3aTCJIbCTBAa CBOUX YTBCp)KIIGHI/If/'I, 3a/1aBaThb IIApaMCTPbl U KPUTCPUU PCIHICHUS,

. aHAJIM3UPOBaTh IMOJYYEHHBIE B XOJI€ PEIICHMs 3aJaud Pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTDb, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

. CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

. JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

. YMETh TEPEHOCUTH 3HAHUS TO (PU3MKE B TPAKTUYECKYIO 00JIaCcTh
KU3ZHEIEATEIbHOCTH;

. yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

. BBIJIBUTaTh HOBBIC WJE€U, NpeAJiaraTb OPUTHMHAIBHBIE TMOIXOABl M
peleHus;

. CTaBUTh TMpoOJeMbl M 3aJadyd, JOMYyCKAIOIIHUE albTepHATUBHBIC
peLIeHHUs.

Pabora c nndopmanueii:

. BIAJCTh  HABBIKAMU  TOJy4eHHS  HHPoOpManuu  (HUIUIECKOTO

COJIEp)KaHMSI M3 HCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIBLHO OCYIIECTBIISThH
MOMCK, aHaJii3, CUCTEMAaTH3aIlMI0 W HHTEPIpPETaIllii0 HH(POPMAIUU Pa3IUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

. OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

. WCITOJIB30BaTh CPEACTBA WH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIIMOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

. CO3/1aBaTh TEKCThI (PU3UYCCKOTO COACPKAHMS B PA3IMUHBIX hopmMaTax
c yd€ToM HazHaueHUs WHPOpPMAIMM M IICICBOH ayJquTOPHH, BBIOMpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHHUS U BU3yaJIU3alIUH.

KoMMyHuKaTHBHbIE YHHBEpPCAJIbHBbIE YUeOHbI€e 1eHCTBUS:

. OCYIIECTBJIATh OOIEHHEe Ha ypokax (GU3UKM W BO BHEYPOUHOMH
JeSITeJIbHOCTH;

. pacrmo3HaBaTh MPEANOCHIIKA KOH(JIUKTHBIX CHUTyalldd M CMATYaTh
KOH(DJIUKTBI;

. pa3BEPHYTO M JIOTUYHO U3Jaratb CBOIO TOYKY 3pEeHHS C
UCTIOJTb30BAaHUEM SI3BIKOBBIX CPEJICTB;

. NOHMMAaTh W  WCIOJB30BaTh TNPEUMYIIECTBA KOMAHAHOH W
WHIUBUYAIbHON PaboTHI;

. BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUN C yu€TOM
OOIIMX UHTEPECOB U BOZMOXKHOCTEH KaXkJIOTO UjeHa KOJUIEKTHBA,

. OPUHUMATh LEJNU COBMECTHOM JAESATEeIbHOCTH, OPTaHW30BbIBAaTh U

KOOPJMHHUPOBATh JICUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpenensiaTh poiau ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh pEe3YyJIbTaThl
COBMECTHOM pabOTHI;

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

. mpeaiaraTh HOBBIC TPOCKTHI, OLICHWBATh WJICH C IO3WIIMHA HOBU3HEI,
OPUTHHAIBHOCTH, IPAKTUYCCKON 3HAYNMOCTH,

. OCYIICCTBJIATH TTO3UTUBHOE CTPATETHYCCKOC IMOBEJICHUE B PA3TUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryasiTuBHbIE YHHBepPcaJbHble YueOHbIEe AelCTBUSA

Camoopranusanmsi:

. CaMOCTOSATEIILHO OCYIIECTBIIATh IMO3HABATEIBHYIO EATCILHOCTh B
o0nacTu (U3UKU U ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTaBUTh M (HOPMYITUPOBATH
COOCTBEHHEIC 3a/]a4H;

. CaMOCTOSITEJTbHO  COCTABJIATh IUTAaH  pelieHus  PacyETHBIX |
Ka4eCTBEHHBIX 3aJlay, IUIAH BBIMOJHEHUS IPAKTHUYECKOH paboThl C y4éToM
HMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUIA;

. JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

. paclvpsATh paMKU Y4YEOHOro MpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUM;

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

. OLIEHUBATh IPUOOPETEHHBIN OIIBIT;,

. CIOCOOCTBOBATh (DOPMUPOBAHUIO U TIPOSBICHUIO SPYAUIIMU B 00JACTH

(hU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIA HHTEJICKT:

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

COBEPIIAEMBIX JICMCTBUA W MBICIUTEIBHBIX TMPOILECCOB, HX PE3YJIbTATOB U
OCHOBaHUI;

. UCIIOJIb30BaTh MPUEMBI peQuIeKCHH I OLIEHKH CUTYyallud, BbIOOpa
BEPHOI'O PELLICHHUS;

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

. IIPUHAMATh MOTUBBI U APTYMEHTHI APYTMX IIPU AHAJIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

. PUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

. MIPUHAMATh MOTUBBI U APTYMEHTHI APYTUX IIPU aHAJIU3€E PE3yJIbTAaTOB
JEATEIbHOCTH;

. pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.

B mpouiecce moctuxkeHuss TMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe I8 ypOBHS cpeaHero oOmero oOpa3oBaHusS Yy 00ydaronuxcs



COBEPIICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUJICKT, MIPEAMOIar afo A
c(hOpMHPOBAHHOCTH:

. CaMOCO3HaHMs, BKJIIOYAIONIETO CIOCOOHOCTh MOHUMAaTh  CBOE
HMOIIMOHAJILHOE COCTOSIHME, BHJIETh HANpPaBJICHUS pPa3BUTUA COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

. CaMOpETyJIMPOBaHUs,  BKJIOYAIOIIETO  CAMOKOHTPOJIb,  yMEHHUE
MPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aIalTUPOBATHCA K
OMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEW MOTHMBALIMH, BKJIIOYAIOUIEH CTPEMIIEHUE K JTOCTHMKECHHIO
HeNMU U YCHeXy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATh, MCXOIS U3
CBOHMX BO3MO>KHOCTEH;

. OIMMATHH, BKJIIOYAIOMIEH CIOCOOHOCTh MOHHUMATh SMOIMOHAIBHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €T0 MPU OCYIIECTBICHUU OOIICHHUSI, CTIOCOOHOCTD K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

. COIIMAJIBHBIX HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPaUBaTh
OTHOUIIEHUSI C JPYTUMU JIOJbMHU, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3peliarh
KOH(DIIUKTBHI.

[TPEAMETHBIE PE3VJIbTATDBI

K koHniy oOyuenus B 10 knacce npenMeTHbIE pe3yabTaThl HA YIITYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

. MOHUMATh POJb (U3UKA B DKOHOMUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTHYECKOM, COIMAIBbHON U 3TUYECKOU cepax NesaTeIbHOCTH YesIOBeKa, POJib
u Mecto (UMK B COBPEMEHHOM HayyHOW KapTHUHE MHUpa, 3HA4YCHUE
OMHUCATEIbHON, CHUCTEeMAaTU3UPYIONMIEH, OOBIACHUTEIBLHON U MPOTHOCTHYECKOMN
GyHKUMA ~ (QU3HYECKOM TEOpUUM — MEXAHHMKH, MOJEKYJIIpHOH (UMK U
TEPMOJUHAMUKHU, POJIb (HU3NYECKON Teopuu B (HOPMUPOBAHUM TMPEJICTABICHUN O
(bu3MYecKoil KapTHHE MHPA;

. pasziuyaTh YCJIOBHS MPUMEHHUMOCTH MOJeNel (U3NYECKUX Tel U
MPOIIECCOB (SIBIICHUI): MHEPITHATbHAS CUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIIO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE TMaJeHUE,
a0CcoJIroTHO ympyras nedopmanms, abCOMIOTHO YIPYroe u abCOMIOTHO HEYNMPYroe
CTOJIKHOBEHHS, MOJICNIA Ta3a, *UIAKOCTH U TBEPAOTO (KPUCTALITUYECKOTO) Tena,
WJICAJIBHBIN T'a3, TOUCUHBIN 3apsiJl, OQHOPOJIHOE JIEKTPUUECKOE MOJIE;

. pasznuyaTh ycioBHs (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTU (HU3HUECKUX
3aKOHOB, TIOHMMAaTh BCceoOHUN XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

. aHAJIM3UPOBaTh U OOBACHATH MEXaHMYECKHE MPOIECCHl U SIBJICHMUS,
WCIIOJB3YsS OCHOBHBIC TIOJIOKEHUSI W 3aKOHbI MEXaHUKH (OTHOCUTEIHLHOCTH
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIbI KHHEMAaTHKH PaBHOYCKOPEHHOTO JIBUKCHHUS,
npeoOpa3zoBanusa ['anunes st CKOpPOCTH M IepeMenieHusi, 3akoHbl HpIoTOHAa,
MPUHIUAN OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHbI



COXpaHEHHUS HUMITyJIbca M MEXAaHWYECKOW DJHEPruH, CBs3b PaOOTBI CHIIBI C
U3MEHEHUEM MEXAaHWYECKOW SHEPIuH, YCIOBHUS PABHOBECHUsI TBEPAOIO Tela), MpU
ATOM HCHOJIb30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKAa3bIBATh YCJIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IMpeoOpa3zoBanmii ["anunes, BTOporo u
TPEThEero 3aKoHOB HpIOTOHA, 3aKOHOB COXPaHEHHSI MMITYJIbCA U MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMHUPHOTO TSATOTCHHS;

. aHAIM3UPOBaTh U OOBSACHATH TEIUIOBBIE MPOIECCHl U  SIBICHUS,
UCIONIb3ysl OCHOBHbIE MoJokeHUss MKT u 3akoHBI MOJEKYJISIpHOHM (U3UKUA U
TEPMOJIMHAMUKHN (CBS3b JABJIEHUS HACAIBHOIO Ta3a CO CpeIHEd KHUHETHYECKOU
DHEPrUEN TEIUIOBOTO [JBWXKEHUS W KOHLEHTpALMEeW €ro MOJEKYJd, CBA3b
TEMIIEPATYpPbl BELIECTBA CO CPENHEM KWHETHYECKOM DHEPIrUEW TEIUIOBOIO
JBW)KCHHUSI €Tr0 YacTHll, CBSI3b JABJICHHUsS HWICAJBHOIO Ta3a C KOHIEHTpaluen
MOJIEKYJI M €ro TEMIIEpaTypou, ypaBHeHue MeHneneeBa—Knaneipona, nepBbiil
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHsS YPHEPTUU B TEIUIOBBIX IMpoIleccax), Mpu
TOM HCHOJIb30BaTh MAaT€MaTUYECKOE BBIPA)KEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

. aHAIM3UPOBATh U OOBACHATH DIIEKTPUUECKHE SIBJICHUS, HCIIOJIb3YsI
OCHOBHBIE TMOJIOKEHUSI M 3aKOHbl JJEKTPOAMHAMHUKU (3aKOH COXpPaHEHHS
AIEKTPUUYECKOTr0 3apsiaa, 3aKkoH KylioHa, MOTEHIMaIbHOCTh 3JIEKTPOCTATUYECKOTO
MOJIsl, MPUHLHUI CYNEPHO3ULUU DIIEKTPUUYECKHX TMOJIEd, MPU 3TOM YKa3bIBas
YCIOBUSL TPUMEHUMOCTH 3akoHa KyiloHa, a Takke NPaKkTHYECKH BaKHBIC
COOTHOIIEHHU: 3aKOHBI OMa JIs y4acTKa LENU U I 3aMKHYTOW JJIEKTPHUYECKON
nenu, 3akoH Jxoyns—Jlenma, npaBuna Kupxroda, 3akonst Dapames s
AIEKTPOJIN3A);

. OMUCHIBATh (PU3NYECKHUE MPOIECCHl U SABJICHUS, UCIIOJIb3YsI BETUYUHBI:
MIEPEMEIIICHUE, CKOPOCThb, YCKOPEHHE, WMIIYJbC TEJlAa W CUCTEMBI TeJ, CHIIA,
MOMEHT CHUJIbl, JABJICHHE, MOTEHUUAJIbHAS DSHEpPrus, KUHETUYECKas SHEprus,
MeXaHU4ecKass IHeprusi, pabora Cuibl, IEHTPOCTPEMHUTEIILHOE YCKOpPEHHUE, CHUiia
TSUKECTH, CHJIa YNPYrOCTH, CHJIA TPEHHUS, MOIIHOCTh, SHEPTUs B3aWMOJICUCTBUS
Tena ¢ 3eMiéi BOIM3U €€ MOBEPXHOCTH, DHEPTHUs yIPyTro AedhopMaivu Npy>KHUHbI,
KOJIMYECTBO TEIUIOTHI, A0COJIIOTHAS TeMIlepaTypa Tena, paboTa B TEPMOJIUHAMHUKE,
BHYTPEHHSISI DHEPTHUS UJICAIbHOTO OJJHOATOMHOTO Ta3a, paboTa MACaIbHOTO Ta3a,
OTHOCUTEJIbHAs BIIAXKHOCTb Bo3ayxa, KIIJl umaeanpbHOro TemiaoBOro IBUTATENs;
DIEKTPUYECKOE TIOJIE, HANPSIKEHHOCTh DJIEKTPUYECKOIO IOJIA, HANPSKEHHOCTH
IOJIsl TOYEYHOrO 3apsifa WM 3apsHKEHHOrO 1iapa B BAKYYME U B JIUDJIEKTPHKE,
MTOTEHIAAIT AIEKTPOCTATUYECKOTO o, Pa3HOCTh NOTEHLAAJIOB,
DNEKTPOABMKYIAS  CWJa, CWia TOKA, HAIpsHKEHHWE, MOIIHOCTh  TOKa,
AIEKTpUYECKask EMKOCTh INTIOCKOTO KOHJAEHCATOPa, CONPOTUBJIEHUE YYACTKA LIENU C
MOCJEAOBATENBHBIM W MAPAJJIEIBHBIM COCOUHEHHEM PE3UCTOPOB, DHEPIus
AIIEKTPUYECKOTO NOJII KOHAECHCATOPA;

. OOBSACHATh OCOOCHHOCTH TMPOTEKaHWUS  (PUBUYECKUX  SBIICHUIA:
MEXaHUYECKOE JIBUYKEHHE, TEIUIOBOE JIBM)KEHHWE 4YaCTHUIl BEIIECTBA, TEILIOBOE
paBHOBecue, OpOyHOBCKOe mBWkeHue, Auddy3us, HCHapeHHe, KUTIEHWE U



KOHJIEHCAlMs, IUIABJIEHWE M KPHUCTAJUIM3alMs, HAIpPABJICHHOCTh TEIUIONEPENayH,
DNEKTpU3alus  TeJl, OKBUINOTEHUUAIBHOCTh  IMOBEPXHOCTH  3apsHKEHHOTO
MIPOBOIHUKA;

. OPOBOJUTh  KCCIEOBAHUE 3aBUCHUMOCTH  OJHOM  (pu3myeckoin
BEJIMYMHBI OT JAPYrOoil C UCIOJIb30BAHUEM IMPAMBIX HW3MEPEHUW, MPU STOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTHU
bu3NUecKuX BEIMYMH B BUJIE TPAPUKOB C YUETOM aOCOIIOTHBIX MOrPEIIHOCTEN
WU3MEPEHUN, JENaTh BEIBOABI 110 PE3YyIbTaTaM MCCIEN0BAHUS;

. MPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (DU3UYCCKUX BEIMYUH, TIPH STOM
BBIOMpPATh ONTUMAJbHBIA METOJ HW3MEPEHMs, OLEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;

. IPOBOJUTH ONBITBI 1O TPOBEPKE MPEIOKEHHON THIIOTE3bI:
IUIAHUPOBATH ~ 3KCIEPUMEHT, COOHMpaTh  SKCHEPUMEHTAIBHYID  YCTaHOBKY,
aHAJIM3UPOBAaTh TMOJYYEHHBIE pE3yJdbTaTbl M JIeNlaThb BBIBOJ O CTaTyce
IIPEIIOKEHHON THIIOTE3BL;

. cobmonath mpaBwia  0O€30MacHOTO TpyJda MpU  IPOBEIACHHUU
UCCJIEIOBAHUM B paMKax Y4YeOHOTO »SKCIEPUMEHTa, MpaKTUKyMa U Yy4eOHO-
UCCJIENOBATENICKOW M IIPOEKTHOM  JEATENBHOCTH C  MCHOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

. pelmarb pacuy€THbIC 3aJaYd C SIBHO 3aJaHHOM M HESBHO 3aJJaHHOU
(Gu3MYecKOol MOJENbIO: HA OCHOBAHWU aHaJIW3a YCIOBHS OOOCHOBBIBATH BHIOOP
(bu3nYecKoil MOAENH, OTBEYAIOIIe TPeOOBAHUAM 3aJaud, IPUMEHSITh (POPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH U NOCTYNaThl (PU3UUECKUX TEOPHUI MPU UCIOJIb30BAaHUU
MaTEMaTUYECKUX METOJ0B pEelIeHUs 3a7ad, NPOBOAUTH PacyE€Tbl HA OCHOBaHUU
UMEIOIINXCS JAHHBIX, AaHAJM3UPOBATHh PE3YJbTAThl M KOPPEKTUPOBATh METObI
peleHns ¢ y4€TOM NOJIYYEHHBIX PE3YyJIbTATOB;

. peraTh KaueCTBEHHBIC 3aJlayu, TPeOyromue TpUMEHEHUSI 3HAHUN W3
pa3HbIX pa3leioB Kypca (GU3MKM, a TaKKe MHTETpalid 3HAHUW U3 APYTrux
MPEAMETOB E€CTECTBEHHO-HAYYHOI0 IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LEMOYKY
paccyXJIeHUI ¢ OMOpoil HAa W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE
SABJICHUS;

. UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB pabOThl HM3MEPUTENBHBIX MNPUOOPOB, TEXHUUYECKUX YCTPOMCTB W
TEXHOJIOTUYECKUX MPOLIECCOB;

. MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0o MUpA, B
pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

. aHaNM3UpoBaTh M OIEHUBATh  TOCIEACTBUA  OBITOBOM M
MIPOU3BOJCTBEHHOM JIESITEIbHOCTM 4YEJIOBEKAa, CBA3AHHOM C  (DU3NUECKUMU
MpoleccamMy, C TO3MIMK DIKOJOTHYECKON O€30MacHOCTH, TMPEACTABICHUN O
pallMOHAIbHOM NIPUPOJONOJIB30BAHUM, a TaKKe Pa3yMHOM HCIOJIb30BaHUU
JOCTHXKCHUW HAYKM W TEXHOJOTHM Ui JaJbHEMIIErO Pa3BUTHS YEJIOBEUECKOTO
00I11eCTBa;



. OPUMEHATh  pa3IU4Hble CHOCOObI  paboTel ¢ uHpOpManmen
(U3UYECKOTO COJEPKAHUS C HCIOJb30BAaHUEM COBPEMEHHBIX HMH(OPMALMOHHBIX
TEXHOJOTMM, TMpH 3TOM UCIHOJb30BaTh COBPEMEHHBIE HH(OPMALMOHHBIE
TEXHOJOTMM Uil TIOMCKA, MepepabOTKU U TPEAbSBICHUS YYEOHOH M Hay4dHO-
HOIYJISIPHOM MH(pOpMaIUK, CTPYKTYPUPOBaHUS U MHTEpIIpETalMd UH(pOpMaLuH,
HOJyYEHHOM U3  pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH
HoJlyyaeMyl0 MH(OpPMAallMI0O M OLICHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE
UMEIOINXCS 3HAHUHN, TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMAIIUY;

. OPOSIBJISITh ~ OPraHU3allMOHHBIE W IO3HABATEJIbHBIE  yMEHUS
CaMOCTOATEJIBHOTO NPHOOPETEHHs] HOBBIX 3HAHUM B IPOLIECCE BBITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIEeT0BATEIbCKUX PaldoT;

. paboTaTh B IPYIIIE C UCIOJIHEHUEM Pa3IUYHBIX COLMATIBHBIX POJIEH,
IUIAaHUPOBATh PAa0OTy TPYNIbl, PALMOHAIBHO PACHpPENEATh JEATEIbHOCTh B
HECTaHJApTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh BKJIAJl KaXJI0r0 U3 YYACTHUKOB
IpYyMIbl B pELICHUE pacCMaTpUBaeMOi poOIeMbl;

. OposIBIATE ~ MOTHMBaLMIO K Oyaymed — npodeccruoHallbHOM
JESATEIIBHOCTH IO CTIEHUATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOuIIs.

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

. NOHMMATh pPOJb (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTMYECKOH,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
B COBPEMEHHOM HAy4YHOW KapTHUHE MHUpPA, POJb ACTPOHOMHUU B MPAKTUYECKOU
JEATEIBHOCTH  YEJIOBEKAa U JAJbHEHIIEM HAYYHO-TEXHUYECKOM Ppa3BHUTHH,
3HAYEHUE ONHUCATEIBHOM, CUCTEMATU3UPYIOLIEH, O0OBSACHUTETBHOM 51
INPOTHOCTHYECKOW  (DYHKIMI  (QuU3MYEeCKOM Teopuu —  DIEKTPOAUHAMUKH,
CHEUaIbHOW TEOPUU OTHOCHTEIBbHOCTH, KBAHTOBOW (PU3MKHU, POJIb (PU3HUYECKOU
Teopud B (HOPMHUPOBAHUM MPEACTABICHUN O (U3MUECKOW KapTHUHE MUPA, MECTO
¢bu3nyecKkoil KapTUHBI MUpa B OOILEM Psiy COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX
MPEICTaBJICHUH O TIPUPO/IE;

. pasnuyarh YCJIOBUS NPUMEHUMOCTH MoOJeNeld (QU3NYECKUX Teln u
IPOLECCOB (SIBICHUN): OAHOPOIHOE BJIEKTPUUYECKOE U OJHOPOAHOE MAarHUTHOE
1oJisi, TapMOHUYECKHE KojeOaHus, MaTeMaTH4YEeCKHUl MasTHUK, HeaTbHbIN
NPY>KUHHBI MasSTHUK, TapMOHUYECKHE BOJHBI, WJICATBHBIN KOJeOaTeIbHbBIN
KOHTYp, TOHKas JIMH3a, MOJEJEH aToMa, aTOMHOTO fiApa W KBAHTOBOW MOJIENN
CBETA;

. pasnuyaTh ycioBHs (IpaHHUlLIbl, 00JIaCTH) MPUMEHUMOCTH (PU3HYECKHUX
3aKOHOB, TOHMMAaTh BCeOOUIMH XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

. aHANIM3UPOBaTh M OOBSCHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U
SBJICHUS, WCHOJIb3ysl OCHOBHBIE TIOJIOKEHHS M 3aKOHBl JJIEKTPOAUHAMHUKHA H
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTH (3aKOH COXPAHEHUS 3JIEKTPUYECKOrO
3apsna, cuina Amrmepa, cuia JlopeHua, 3aKOH 3JEKTPOMArHUTHOM WHIYKLUHU,
npaBwio Jlenna, cBs3p IJ[C caMOMHAYKIIMU B 3JIEMEHTE JIEKTPUYECKON LENU CO



CKOPOCTBHIO WM3MEHEHUS CHJIBl TOKa, TMIOCTYJaThl CICNHAIBHOH  TEOpPUH
OTHOCHUTEJIbHOCTH DUHINTEIHA);

. aHAJM3UPOBATh M OOBSACHITH KBAHTOBBIE TPOLIECCHI W  SIBJICHHS,
WCIIOJB3Ys TOJIOKEHUS KBAHTOBOM (U3UKM (ypaBHEHHE OUWHINTEHHA s
dbotoaddexra, mepBbId W BTOPOH NOCTyJaThl bopa, NPUHIUMII COOTHOIICHHS
HeonpeaenéHHocTel ['eiizeHOepra, 3aKOHbI COXPAHEHUS 3apsiIOBOTO U MAacCOBOTO
YyUCesI M QHEPTUH B SACPHBIX PEAKIMAX, 3aKOH PaIMOaKTUBHOIO PacIiaia);

. OTMHMCHIBATh (PU3UIECKUE MPOIIECCHI U SBJICHHSI, UCTIOJIb3YS BETUINHBI:
HaMPsSHKEHHOCTD AJIEKTPUYECKOTO OIS, MOTSHITHAT AJICKTPOCTATUYECKOTO TIOJIA,
Pa3HOCTh TOTEHIIMAJIOB, AJIEKTPOJBIDKYIIAS CHJIA, WHIAYKIUS MArHATHOTO TIOJIA,
MarHuTHBIA TOTOK, cuia AmIiepa, WHAYKTHBHOCTH, SJIEKTPOABWKYIAS CHJIA
CAMOWHAYKIIMHM, OSHEPrus  MAarHUTHOTO TMOJS  TPOBOJHWUKA C  TOKOM,
PEISITHBUCTCKUN UMITYJIBC, TIOJTHAS DHEPTHS, SJHEPTHUS TIOKOSI CBOOOTHON YaCTHIIHI,
DHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsl Spa, SHEPTHUSI CBSI3U SJIpa;

. OOBSCHATh OCOOCHHOCTU TMPOTEKaHUA  (PUBUYECKUX  SBJICHUIA:
AIIEKTPOMArHUTHASL UHAYKIUS, CAMOMHAYKIIMS, PE30HAHC, MHTEp(EpEHIIMs BOJIH,
nudpakius, AUCHEpCHsi, TOJIHOE BHYTPEHHEE OTpakeHHE, (HOTOIEKTPUUECKUN
ahdekr (pororddekr), anpda- u OGera-pacmanabl sSAep, raMMa-u3TydeHHUE SIEp,
bu3nYecKue MPUHIMITBI CIEKTPAILHOTO aHaJIu3a U paboThI J1a3epa;

. OTIPEICIIATh HAITPABJICHUE MHAYKIIMH MAarHUTHOTO MOJIsi TPOBOJIHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

. CTPOUTh H300pakKeHUE, CO37aBacMOe IUIOCKUM 3€pKaJioM, TOHKOM
JIMH30H, ¥ paCCYUTHIBATH €T0 XapaKTCPUCTUKH,

. MPUMEHSATH OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHAE TOHATHSI, TCOPUHU
W 3aKOHBI JUIsI aHAMM3a U OOBACHEHHS (PU3MUECKHUX IMPOIECCOB, MPOUCXOSAIINX B
3BE3/71aX, B 3BE3HBIX CHCTEMAaX, B MEKTaJaKTUUECKON Cpeie; ABUKEHUS HeOSCHBIX
TEJ1, DBOJIIOLIMU 3BE3 U BeeneHHoi;

. MPOBOJIUTH HKCCIICIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIUYHH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buUKCUpOBaTh PE3yIbTaThl MOJTYYECHHOW 3aBUCHUMOCTU (PU3WYECKUX BEITUYHH B
BUJIe TpapuKOB C YYETOM aOCONIOTHBIX TOTPEIIHOCTEH W3MEPEHHM, NeNaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BAHNUS;

. MPOBOJIUTh KOCBEHHbIE M3MEpEHUs (DU3UYECKUX BEIMYUH, TIPH STOM
BBEIOMPATh ONTUMAJbHBIA METOA HW3MEPCHHS, OIEHWBATh aOCOJIIOTHBIC U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSMBIX B KOCBEHHBIX U3MEPEHUI;

. MPOBOJUTh OMBITHI TI0 TPOBEPKE TMPEIIOKCHHOW THUIIOTE3BI:
IUIAHUPOBATh  DKCIEPUMEHT, COOMpaTh  AKCICPUMCHTAIBHYIO  YCTAaHOBKY,
aHANM3UPOBaTh TIOJIYYCHHBIC pe3yJbTaThl W  JIeJaTh BBIBOJ O CTaTyce
MPEIJIOKEHHON TUIIOTESbI,

. OIMHMCHIBATH METOIBI TOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

. coOnoaTh TpaBuia O€30mMacHOr0 Tpyda TMpU  MPOBEACHHUH
UCCJIEIOBAHUM B paMKax Y4YeOHOrOo OJKCIIEPUMEHTa, MpaKTHKymMa U Y4eOHO-



UCCJIENOBATENCKOM M MPOEKTHOM  JAEATENBHOCTH € MCHOJIb30BAaHUEM
U3MEPUTETBLHBIX YCTPOUCTB U 1a00paTOPHOTro 000pyAOBAHMUS;

. pelmarb pacu€THbIC 3aJaYd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
bu3nUecKoil MOJIEIbI0: HA OCHOBAHWU aHaliM3a YCJIOBHUS BBHIOMpPATH (PU3HUYECKHE
MOJIeNIM, OTBEYAIOIIMEe TPEeOOBaHUSM 3ajlayd, MNPUMEHSITh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTyJdaThl (U3MUECKUX TEOpUM TPU HCIOIb30BAHUU
MaTeMaTUYECKUX METOJOB PELICHHS 3aJay, MPOBOAUTH PACUYEThl HA OCHOBAHUU
UMEIOIINXCS JAHHBIX, AHAJU3HPOBATh PE3YyJbTaThl U KOPPEKTUPOBATH METOMbI
pELIeHUs C YUYETOM MOITYYEHHBIX PE3YIIBTATOB;

. pelarh KaueCTBEHHbIE 3aJa4yM, TPEOyIole NPUMEHEHUS] 3HAHUW U3
pa3HbIX pa3leioB Kypca (U3MKM, a TaKKe HHTErpali 3HAaHUM W3 JAPYTHX
IPEIMETOB E€CTECTBEHHO-HAYYHOT'O ILIMKJA: BBICTPAUBATH JIOTMYECKYIO LIETIOYKY
paccyXJIeHUN C OMOpPOil HAa M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3UYECKUE
SABJICHUS;

. UCIOJIb30BaTh TEOPETUUYECKUE 3HAaHUSA Ui OOBSICHEHHS OCHOBHBIX
OPUHLKIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKHX YCTPOWCTB H
TEXHOJIOTHYECKUX ITPOLIECCOB;

. IPUBOJUTH MPUMEPHI BKJIAJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOUIETO MUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

. aHaNM3UpoBaTh M OIEHUBATh  NOCIEJACTBUS  OBITOBOM M
IIPOU3BOJCTBEHHON JIESITENIBHOCTH 4YEJIOBEKAa, CBA3aHHOM C (U3MUYECKUMU
IpOLIECCAMH, C TO3HMIMI 3KOJOTMYECKON O€30MacCHOCTH, MPEACTABICHUN O
palMOHAIIBHOM MPUPOJIONOJIb30BAaHUU, a TaKXKE pPa3yMHOM HCIOJIb30BaHUU
JOCTH)KCHU HAYKM W TEXHOJOTHM I JAlbHEHIIErO pPa3BUTHUSA YEIOBEUECKOTO
00IIIeCTBA;

. NPUMEHSATh  pa3lIMyHble  CHOCOOBI  paboThl Cc  uHMOpMaIuen
(GU3NYECKOTO COJEpKaHUSl C MCIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMALMOHHBIX
TEXHOJOTMM, TMpH H3TOM UCHOJb30BaTh COBPEMEHHBbIE HH(OPMALMOHHBIE
TEXHOJOTMM I TIOMCKA, MepepaOOTKU U NPEAbSBICHUS YYEeOHOM M Hay4dHO-
NOMyJsipHOM MHGOPMAIIMK, CTPYKTYPUPOBAHUSA M HHTEpIIpeTanuu uHdopmaiuu,
NOJIYy4EHHOW W3  Pa3MYHBIX HMCTOYHUKOB, KPUTUYECKH aAHAJIU3UPOBATh
nojiyyaeMyro MH(GOpPMallMI0O M OLICHUBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAHUM, TaK U HA OCHOBE aHaJIl3a UICTOYHUKA HHPOpMaLIUK;

. OPOSIBJISITh ~ OPraHU3allMOHHbIE M TO3HABATENbHBIE  YMEHUS
CaMOCTOATEILHOTO NPHOOPETEHHs] HOBBIX 3HAHMM B TPOLIECCE BBITOJIHEHUS
MPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

. paboTarh B rpymie ¢ UCIOTHEHUEM Pa3JIMYHBIX COLUAIBHBIX pOJei,
IUIAaHUPOBATh PA0OTy TPYMNIbI, PALMOHAIBLHO pPACHpPENENsTh JESITebHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aleKBAaTHO OLIEHUBATh BKJIAJl KAXKI0I0 U3 YYaCTHUKOB
IpYyMIbl B peHICHHE pacCMaTpuBaeMoOi poOIeMbl;

. OpOsIBIIATE  MOTHBaIMIO K Oyaymed — mpodeccruoHaIbHOU
JESITEIbHOCTH IO CTIEUUAIBHOCTAM (PU3UKO-TEXHUUECKOTO MPOuIIs.
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Pesepsroe spems 10 https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KITACC

KoanuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero Ko;nponbm,le HpﬁaKaneCKne 06PA30BATETBHBIE
padoThI padoThI pecypesI
Paznen 1. JIEKTPOIUHAMUKA
bubmuoreka [JOK
11 Marrurioe nose 14 https://m.edso00.ru/39859ef1
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 Egggﬁ;ﬁcﬁoﬁ(ﬂ/}gg%ge f1
Hroro no pazgeny 27
Pa3znen 2. KOJIEBAHHWS 1 BOJIHBI
bubmuorexa [JOK
2.1 MexaHn4YecKHe KoJieOaHus 10 https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859f1
23 MexaHn4yecKkne U dJIEKTPOMArHUTHBIC 10 1 bubnmnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
2.4 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro mo pazneny 60
Pa3zaen 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorekxa [IOK
31 Ocuosrr CTO S 1 https://m.eds00.ru/39859ef1
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
41 Kopryckynspro-BonHOBOH tyansm 15 https://m.edso00.ru/39859ef1
4.2 ®dusuka aToma 5 bu6mmorexa [{OK



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

®dusrKa aTOMHOTO SApa U AIEMEHTaPHBIX
YaCTHI]

4.3

5

https://m.edso00.ru/39859ef1

bu6mmoreka [JOK
https://m.edso0.ru/39859%f1

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKU

bu6mmoreka [JOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 https://m.edsoo.ru/39859f1
Hroro no pazneny 12
Paznen 6. PUSHUYECKUN MPAKTHKYM
. bubmuoreka [JOK
6.1 PusHHeCKHi IPAKTHKYM 16 16 https://m.edso00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IIPEIMETHOTO CONEP>KAHUS U OTIbITA 15 bu6nuorexa [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 knaccos
Hroro no pazgeny 15
bu6mmoreka [IOK
Peseparoe Bpems 10 https://m.eds00.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoJsinyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n Mayp Bcero KOﬁHTpOJILHLIe HpﬁaKanecRue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypesi
®dusnka — pyHAaMeHTalIbHas HayKa O Bbu6mmoteka [IOK
1 1 i
Ipupoe https.//m.edsoo.ru/1beef346
Hayunslit MeTO IO3HAHUS U METOABI bubnuoreka [IOK
2 . 1 .
HCCIICI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
OKCIIepUMEHT U TeOpHUs B Ipoliecce
3 nosﬁaé)m{ IIPUPOJIbI pHa6JH(l)3 ;me u 1 bubmorexa LIOK
PHPOJBL. A https://m.eds00.ru/34c49931
9KCHEPUMEHT B (PU3UKE
4 Crioco6b! u3MepeHus (PU3NIECKUX 1 bubmmnoreka HOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCHUTEIIbHAS
5 HOTPEIIHOCTH U3MEepeHul pruznuecknx 1 bubmorexa LOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmuoteka [IOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPAKTHUYECKOHN AESITETbHOCTHU JTI0AeH
Mexanundeckoe aBmkeHne. CucreMa
7 otcyeTa. OTHOCUTENIHLHOCTh 1 but6mmorekxa [IOK
MeXaHU4ecKoro AsrkeHus. [Ipsmas n https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4d MEXaHUKHU
Paguyc-BekTOp MarepualbHON TOUKH,
8 €ro MPOEKITUY Ha OCH KOOPAMHAT. 1 bubnunorexa LIOK
Tpaekropust. [lepemenienne. CKkopocTs. https://m.edsoo.ru/30a108a5
WX mpoekuu Ha OCH KOOPAMHAT
9 PaBHOMEpHOE TpsIMOJIMHEHOE 1 bubnuoteka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
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nBwkenue. ['papuueckoe onucanme
PAaBHOMEPHOTO TPSIMOJIMHEHHOTO
JBHKCHUSA

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

CrnosxeHue nepeMeIieHnii U CKOPOCTEM.

bub6nmoreka [IOK

10 Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHOE nBHKEHHE.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. bubnmnoreka HOK
[IpsamonuHetHOe TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'pa €CKOe ONHCaHne

12 HPHSI)ZIJIIII/IHI;IZHOF(I)/I B}IfII;IKCHI/I}I c Bubmrorexa LIOK

p A https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE MajzieHne. Y cCKopeHue
CBOOOIHOTO MaJeHNs. 3aBUCUMOCTD bu6nmorexa LIOK

13 :

KOOPAMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpaduku
JBm>xeHue tena, OpOIIEHHOTO O] bubnnorexa [JOK
14 ;
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. /[uxenne
00 ocTH. YTJIOBa erHa
15 21(0 I:)F;Z)ITHHeTEo ;ﬂqZC;‘OI’;T E bubmoreka HOK
P - L1epHoa ) https://m.edsoo.ru/33196fbe
LlenTpocTpeMHUTENBHOE 1 TIOJIHOE
YCKOpEHHUE

16 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Kunemaruka" https://m.edso0.ru/1242f32¢
ITepBb1if 3akoH HproTOHA.

17 HuepuuansHble CHCTEMBI OTCUETA. but6mmorekxa [IOK
[IpuHIMIT OTHOCHTENBHOCTH [ anmuies. https://m.edsoo.ru/5a9%e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA

18 Cuia. PaBHOJIEHCTBYIOIIAS CHJIA. bubmmoreka [JOK
Bropoii 3akon Hetotona. Macca https://m.edso0.ru/141d3837

19 B3aumopeiictBue Ten. TpeTuit 3aKoH Bubmorexa HOK

https://m.edso0.ru/57dba505



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
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Hrrotona

[IpuHnun cynepnosunuu cui. Pemenne

bu6nunorexa LIOK

20 3ajlat Ha MPHUMCHCHHC 3AKOHOB https://m.edsoo.ru/bdf997fb
Herorona
3aKoH Bce Or'0 TATOTEHHUS.
21 BKBH};:JIeITTHIf;Ti F;’;;P;;[I:/I’IOHHOﬁ u Bubmorexa LOK
o https://m.edsoo.ru/9aba2b0a
MHEPTHOI Macchl
29 Cuiia TSKeCTH U yCKOPEHHE bubnnorexa [JOK
¢BOOOHOTO IMTaEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas Bbu6mmotreka [JOK
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa
bubnuoreka [{OK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuzbI cun bubmmnoreka HOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COITPOTUBIICHUS CPE/BI https://m.edsoo.ru/2cb29676
2% Masnenue. I'mapoctatnueckoe bubmuoreka [IOK
nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEpPAOE TEIO. bubmuoreka [IOK
27 [TocTymarenbHOe U BpalaTeibHOE bubnmnorexa [JOK
JBU)KEHUE TBEPJOTO TENA https://m.edsoo.ru/2b95d57e
o8 MOMEHT CHJTbI OTHOCUTEIBHO OCH but6mmorekxa [IOK
BpaieHus. [1neqo cubl https://m.eds00.ru/653d3459
CrioxxeHue cuil, MPUIIOKEHHBIX K
29 TBepaOMYy Teny. LIeHTp TskecTH Tena. bu6muoreka [JOK
VYcnoBust paBHOBECHS TBEPAOTO TeA. https://m.edsoo.ru/9aa79a7d
Bunb paBHOBECHS
bubnunoreka LIOK
30 Pemerue 3anau https://m.edsoo.ru/dclcaac0
31 KoHTponbHas paborta 1mo Teme bubnuoteka [JOK



https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
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"Tunamuka. CtaTuka TBepJI0oro Tena"

https://m.edso0.ru/9f5a574c

HNMnynsc MaTepuanbHOU TOYKH,

30 CHUCTEMBbI MaTepHAIIbHBIX TOYeK. LleHTp bubmmoreka [JOK
MacC CUCTEMbI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBHKEHUHU LIEHTPA Macc
HMnynbc cuilbl U M3MEHEHHE UMITYJIbCca
y Y bu6nmoreka IIOK
33 Tena. 3aKOH COXPaHCHHSI UMITYIIbCA. https://m.eds0o.ru/13f0a221
PeaktuBHOE nBMKEHIE — :
MowMmeHT uMItynbca MaTepruaibHOU
34 Touku. [IpencraBienue o coxpaHeHnu bubnuorexa [IOK
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bubnunoreka LIOK
3 Pemenne sanas https://m.eds0o.ru/f7706d63
PaGora cuiibl Ha MaoOM U Ha KOHEUHOM
36 nepemernieHnu. I'papuueckoe bubnnorexa [JOK
npecTaBiIeHne paboThl CUIIBL. https://m.eds00.ru/913974c7
MOIIHOCTh CHIIBI
Kunernueckas sneprus. Teopema 06
P . oP bubmuoreka [IOK
37 W3MEHEHUU KHHETUYECKON YHEPTHH https://m.eds0o.ru/9a5e2e74
MaTepUaIbHOU TOYKU T '
[ToreHnnanbHbIC U HETIOTEHIHAILHBIE
38 cuiel. [loTeHnmanpHas sHEeprUs. Bropas Egggﬁ;ﬁ;{;gﬁa}és Abafce
KOCMHUYECKasi CKOPOCTh o '
Tpetbst KocMUYecKast CKopocThb. CBS3b
paboTHl HEMOTEHITUATBHBIX CHJI C
39 M3MEHEHHUEM MEXaHUYECKON SHEePTUr Egggﬁ;fg;gg}?mb 4601
CUCTEMBI TeJl. 3aKOH COXPaHEHUS — '
MEXaHHYECKOH dSHEepTUn
Vupyrue u He THE CTOJIKHOBEHHS.
pyT yIpY N bubmuorexa [{OK
40 VYpaBuenne beprymm m1s naeanbHON https://m.edsoo.ru/f30f43b6
KUJIKOCTH T '
41 KoHnTpospHas padoTta o Teme "3aKkoHbI bubnmnoreka [JOK
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COXpaHEHHUs B MEXaHHKe"

https://m.edsoo.ru/474e7c4a

Pa3BuTue npenacraBieHuid 0 npupoe

bu6nunorexa LIOK

42 term1oTel. OcHoBHBIE monoxkeHuss MKT. https://m.edsoo.ru/b0ad445
Juddy3us. BpoyHOBCKOE TBUKCHHE
Ctpoenue razoodpas , KUK
43 Tl;reli)mjz T;'I Xalf)aKTHeI;XILBHP;?e;I);I/II/I Bubmorexa LOK
- https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBUS YaCTHI[ BEIECTBA
Macca u pazme ome aTOMOB).
44 Konnqelf:fBoh;eE)éiBg Iggcgoi;mh;[{a];) Bubmorexa LOK
’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TernnoBoe paBHOBeCHE. Bbu6mmotreka [JOK
IlIxana Lenbcust https://m.edso0.ru/0070d493
bubnunoreka LIOK
46 Pemenue sana4 https://m.edsoo.ru/1531aba5
. bu6mmoreka IIOK
47 WneanpHbIil ra3. I'a3oBbIe 3aKOHBI https://m.eds00.ru/1deh2367
48 VYpaBuenue MenneneeBa-Kinamneiipona. bubmuoreka [JOK
Pemenne 3amau https://m.edsoo.ru/8d12c328
49 AOcouoTHas TeMIiepaTypa. 3aKoH bubmuoreka [JOK
JlanbTOoHa https://m.edsoo.ru/14e02d1f
50 M3omnporieccsl B uaeaqbHOM Ta3e ¢ bu6nmorexa LIOK
MMOCTOSIHHBIM KOJIMUYECTBOM BEIIeCTBA https://m.edso0.ru/68878d51
r
o | Eedmeemsmeme B 10K
pon ’ pMa, pa, https://m.eds00.ru/1344327b
u3obapa
bubnunorexa LIOK
52 Ocnosroe yparerse MKT https://m.edsoo.ru/c8094721
but6mmorekxa [IOK
53 Pemerme saxad https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPHI
94 TEPMOJNHAMUYECKON CUCTEMBI CO https://m.edso00.ru/c38af875

CpeHel KHHETHYECKON AHEepruen
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MOCTYNATEIBHOTO TEMJIOBOTO JBHKEHUS
e€ yacTull

O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI

bubnunoreka LIOK

55 o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8

56 KonTtponsnas padora no teme "OCHOBBI bubnuoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepMoauHamMuyeckasi cuctema. 3ajlanue
BHEIIHUX ycinoBul i T/ cuctemsl.

57 Bueurnue v BHyTpeHHUE TTapaMeTPhI. bubnuorexa [JOK
ITapameTpsl T/l cucrembl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYCHMS BEJIMYHH, ONTUCHIBAIOIINX €&

Ha MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hayano TepMOIUHAMUKH.
58 CZMOH OI/IBBOJ'IBHaHp leaKca us T/1 Bubmorexa OK
p p 1 https://m.edso0.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieanbHOro ra3a B
59 T f&OHHHgMHKe VYenoBus bubmiorexa LJOK
P T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJENN

60 VYpaBuenne MenneneeBa-Kianeiipona un bubmuoteka [IOK
BBIPAKECHHE 11 BHYTPEHHEN SHEPrUU https://m.edsoo.ru/bal178d0
BrIpaxkenue 111 BHyTpEHHEH SHEPTUH
OJJHOATOMHOT'O HIeaJIbHOI'O T'a3a. bubmmoteka IIOK

61 .

KBazucrarndeckue u HeCTaTUYECKHE https://m.edsoo.ru/ac5cacl5
MPOLIECChHI
DnemeHTapHasi paboTa B

62 TepMoarHaAMUKe. Berauciaenue padoTs bubnunorexa LIOK
no rpaduky mporecca Ha pV- https://m.edso0.ru/741d5738
JTuarpaMMe
Termmonepenaya Kak Crioco0 U3MEHCHHS

63 BH CHII:GI; sHeprun T]] cucremsr 6e3 bubnmorexa LIOK

yIp P https://m.edso0.ru/3d734561
COBEPIIICHUSI pabOTHI
64 KoHBek1us, TernaonpoBOAHOCTD, Bubmorexa HOK

https://m.eds00.ru/157b54cd
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U3Iy4eHUE

KomnuectBo TeruioTel. TemmoéMKOCTh
Tena. YIenpHas U MOJIsipHas

bubnunoreka LIOK

65 TEIJIOEMKOCTH BelllecTBa. Y AeJIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILINBA
66 Pacuér xonuyecTBa TEIIOTHI IIpU bubmmoreka [JOK
TemIonepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 00 amuabaTHOM mpoIiecce. bubnnorexa [JOK
[lepBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonunyecTBo TermioTe! u paboTa Kak
68 MepbI I3MEHEHUSI BHYTPCHHEH dHEPTUU BH6J?HOTeKa LOK
https://m.edsoo.ru/b047alcd
T/ cucremsl
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX ¥ HEPABHOBECHBIX bubmmoreka [JOK
nporieccoB. Heobpatumoctsb https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MTPOLIECCOB
70 IIprHIMIIBI AENCTBUS TEIIIOBBIX bu6mmoreka IIOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansroe 3Hauenue KIT. [ukr bubnuoreka [{OK
Kapuo https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne sanau https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKHE ACTIEKTHI
73 HCTIOJIL30BaHUS TETIJIOBBIX JIBUTATEINEH. but6mmorekxa [IOK
TennoBoe 3arpsi3HEHUE OKPYXKarOLIEn https://m.eds00.ru/9867aaa7
cpenbl
bubnmnorexa LIOK
74 Pemerme sana4 https://m.eds00.ru/c8c70432
O06o0menre u cucTeMaTusa i
75 o Telxlfllle f‘{"Il/“le I?\/[OH I/Il;-IEIl\;IVII:II;Ia I;ZEJ?EEIT:H bubnmorexa LIOK
" PMO ’ https://m.edsoo.ru/28d62b3f
MaITuHbI
76 KoHTponbHas paborta 1mo Teme bubnuoteka [JOK
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"Tepmonunamuka. TeniaoBbie MalTuHbI"

https://m.edsoo.ru/1b6e26¢5

[TapooOpazoBanue u KOHIEHCALIHSL.

bu6nunorexa LIOK

" Honapenue u KHICHHE. Y IeIkHAd https://m.edso00.ru/6f8e6777
TEIIIOTa Tapo0Opa30BaHuUs
HaceimeHHbie ¥ HEHACHIIIICHHBIE TTAPHI.
KauecTBeHHAasa 3aBUCUMOCTE IJIOTHOCTHA
W JABJIEHUSA HACBIILIEHHOTO 1apa OT
78 Te);\[/me aTyphl I/IXH:IGSaBI/ICI/IM(E)CTB oT Bubmorexa HOK
. PaTYphL, https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
JIaBJIEHUS B )KAIKOCTH
79 Bnaxxnocts Bo3yxa. AGcotoTHas U bubnnoreka [JOK
OTHOCUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bubmuoreka [IOK
60 Pemenne sanad https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucrammmueckue u
81 aMOpJ(II)HLIe Tena Iz)AxHI/IL’»O OIHsl CBOMCTB bubmmorexa LIOK
P ’ P https://m.edsoo.ru/20a88a03
KPUCTAIIJIOB
IInaBienue U xpUCTAILIA3AIIUS.
82 VnenpHast Tel'IJ'II:())Ta l'IJ'IaBJ'IeII;I/ISI bubinorexa LIOK
a ) https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopMany TBEPAOTO TENA.
Jleqopmar pA bubmmoteka IIOK
83 Pacrsoxenue u cxxarue. Cnur. Moayib )
. https://m.edsoo.ru/dalaabl0
IOnra. Ilpenen ynpyrux nehopmanuii
TenmaoBoe paciupeHue KUIKOCTEN U
84 TBEPIABIX TIe).]'I AHIr)a MOHI/ISf/[ TEIUIOBBIX brbnnoreka [JOK
P . P https://m.edsoo.ru/7ba5edf2
K0J1e0aHnil YacTUI] BEECTBA
85 [IpeobpazoBanue s3Hepruu B (ha30BBIX bu6muoreka [JOK
rnepexoaax https://m.edso0.ru/97a0672f
but6mmorekxa [IOK
86 YpasHeHue Tennosoro banatca https://m.edsoo.ru/ab1521fb
87 Pemenue 3agau bubnunorexa LIOK



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb

HOBerHOCTHOG HaTs2KCHUC.

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

Kanunnsapuele sapinenus. JlaBnenue noj Bu6muotexa [JOK
88 9 :
HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlamaca
O06o0menre U cucTeMaTr3aIus 3HaHUH
89 1o Telee "ArperatHbie COCT(ﬁIHI/Iﬂ buGmuorexa LIOK
p " https://m.eds00.ru/0b52575¢c
BeriecTBa. Pa3zoBbIe MEPEXO/IbI
KonTponbhas pabota no Teme
90 "A epraTHI)Ie (l,S)OCTOFIHI/IFI BEIIECTBA bubmnorexa [IOK
P i B ' https://m.edsoo.ru/7dc2a739
®Da30BbIC IEPEXOIbI
DnexTpu3anus Tel U e€ mposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna bubnnorexa [JOK
91 .
SJIEKTPUYECKUX 3apsaaoB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
JIUAJICKTPUKU U TTOJTYIIPOBOTHUKHI
DIeMEHTaPHBIHN YJIEKTPUUECKHI 3apsijl.
92 3aKkoH coxp aHeHUs 3J'I£KT I/I‘IGCKOFE g bubmmorexa LHOK
p p https://m.edsoo.ru/f49afd24
3apsa

93 Bzaumopeiictue 3apsanoB. Toueunbie bubmmoreka IIOK
3apsasl. 3akoH Kynona https://m.eds00.ru/445b7746

bubmmoteka IIOK

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

https://m.edso0.ru/08fc19bc
Onexrpuueckoe noie. Ero nelicteue Ha bu6muoreka [JOK

95 :

SIIEKTPUYECKUE 3aPSIJIbI https://m.edsoo.ru/05c6bfal
Hanpsxk€HHOCTB 2JIEKTPUYECKOTO MOJIS.

96 [Ipo6usr1it 3apsza. JIunuu bu6muoreka [JOK
HaINPsKEHHOCTHU JIEKTPUUECKOTO OIS https://m.edsoo.ru/3dac6957
OnHOpPOIHOE AIEKTPUUECKOE MOJIe
[TorennmanbHOCTH

1L bubnunoreka LIOK
97 3JIEKTPOCTATHYECKOTO 1MoJIsi. PasHOCTH

MOTCHIMAJIOB U HAIIPSAKCHUC

https://m.edsoo0.ru/80021447



https://m.edsoo.ru/8ab7f40d
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[TorenuumanbHas 3HEprUs 3apsaa B

98 3JIEKTpocTaTHUecKkoM mose. [lorenmman bubinorexa LIOK
) https://m.edsoo.ru/af5fa389
AJIIEKTPOCTATUYECKOTO OIS
o | Comopmebmer o B moresa 0K
p H . https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO OIS
100 [IpuHnun cynepno3unuun bubnuoreka [JOK
SJIEKTPUYECKUX TOJIeH https://m.edsoo.ru/Ocfe4a6c
bubnuoreka [{OK
101 Pemerue 3anas https://m.edso0o.ru/5a582263
102 ITone Toueunoro 3apsnaa. [ose bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5c3
IT
103 obwéy mapa. lose pasovepio bu6miorera LIOK
y apa. PaBHOMED https://m.edsoo.ru/f7a665ee
3apsDKEHHOW 0€CKOHEYHOM MIOCKOCTH
104 ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuoteka [IOK
noJie. Y CJI0BHE paBHOBECHS 3apsI0B https://m.edso00.ru/32405eab
105 JIMBIEKTPUKHY U ITOJIYIIPOBOJHUKY B bubmmnoreka HOK
AIEKTPOCTATHYECKOM I0JIE https://m.edsoo.ru/060ebab5
K ) &
s | ommemeamsp, Snerpabi. B morea 10K
. pa. P https://m.eds00.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannensHOE cCoeTMHEHUE bubmuoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBarenbHOE COEAUHEHUE but6mmorekxa [IOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa bubmmorexa LJOK
https://m.edso0.ru/73a34f18
bubnunorexa LIOK
110 Pewmenne 3anau https://m.edsoo.ru/5fh2ach5
https://m.eds00.ru/27434040
111 JIBm>keHue 3apsoKeHHOW YacTHITHI B but6mmorekxa [IOK



https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
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OIHOPOJHOM SJICKTPHUYICCKOM I10JIC

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

112 Pemienue 3amau
113 O0o001IeHre U CUCTEMaTH3aIus 3HAHUI bubmuorexa [{OK
1o TeMe "DiekTpuyeckoe mnoJe" https://m.eds00.ru/5752603f
114 KonTponbhas pabota no teme bubmmoreka [JOK
"DnekTpuueckoe mnosie" https://m.edsoo.ru/cefe90e9
1 | oo oot Yerone B 10K
https://m.edsoo.ru/233311b5
AIEKTPUYECKOTO TOKA
116 Wcrounuku Toka. Hanpsixenue u 9/1C ﬁggﬁlpllrf:é(;grou}é%gal 15
117 3akoH OMa 1J1s yyacTKa LEnHu. bubnuorexa [IOK
DIIEKTPUUECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHHUS
118 OJIHOPOJIHOTO TTPOBOJIHUKA OT €r0 bu6nmorexa LIOK
JUIMHBI U IIJI0IIAU TIOIIEPEYHOTO https://m.edso00.ru/95fcdf51
CeUYCHUS
119 VY enpHOE COMPOTURIICHHUE BEIIECTBA. bubnnorexa [JOK
Pemenue 3anau https://m.edso00.ru/437f8300
120 ITocnenoBarenbHOE, MAPAIIIETBHOE, bubmmoreka IIOK
CMEIIIAHHOE COEIMHEHHE MMPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX bubmuoreka [IOK
neneii. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bubmmoreka [JOK
122 Pemerue 3aniau mps://m.edsocl)_.[ru/3881b469
123 Pabota anekTpudeckoro Toka. 3akoH bubmmoreka [JOK
Jxoynsa —JIeHna https://m.eds00.ru/a3605c5¢
bubmmoreka [JOK
124 Pemerue 3az1a4 mps://m.edSO(])_.[ru/6761bf0f
MOIIHOCTB 31EKTPUUYECKOTO TOKA.
125 Té;ﬁbBaﬂhﬂnﬂHOETb,BHﬂCHHCMaHHa bubmiorexa LIOK

pesucrope

https://m.edso0.ru/99750a6f



https://m.edsoo.ru/8341d6ac
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https://m.edsoo.ru/0839a115
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bubnunorexa LIOK

126 Pemenne sanad https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpEHHEE CONPOTUBIIEHHUE Bu6muotexa [JOK
HCTOYHHKA TOKa https://m.edso0.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIIEKTPUYECKOMN LIeTTH https://m.edsoo.ru/221f40fb
bu6nmoreka [IOK
129 Pemenne sana« https://m.eds00.ru/3580b679
bubnunoreka LIOK
130 Mommocts neTounnKa Toka https://m.edsoo.ru/a0ae51d8
bubnunoreka LIOK
131 Kopotkoe sambikanme https://m.eds00.ru/546f5632
132 Konnencarop B 11enu nNocTOSSHHOTO TOKa bubmorexa LIOK
https://m.eds00.ru/35368f3e
bubnunoreka LIOK
133 Pemenue sana4 https://m.edso0.ru/4410cef0
134 Pemenue 3agau mo teme "l[locTostHHBIN bubmmoteka IIOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo reme "llocTostHHBIN bubmuorexa [{OK
3JIEKTPUYECKUN TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau no teme "l[locTostHHBIN bubmmoreka IIOK
ANEKTPUIECKUI TOK" https://m.edsoo.ru/eb5d4687
0600 5
1y | Coolmeme s e o LOK
Tox” p https://m.edso0.ru/bfd7a050
138 KoHnTtponbhas pabota o teme but6mmorekxa [IOK
"TIOCTOSHHBIN JIEKTPUYECKUIM TOK" https://m.eds00.ru/1885ddf1
6)
139 ;ZKJE:;?;(: f ng(;B(gIJII/Ig:;CZIquCKHﬁ bubmaorexa LIOK
p i ) P https://m.edsoo.ru/da794295
TOK B MeTayiax. CBEpXMpOBOAMMOCTD
140 DIIEKTPUYECKHI TOK B pacTBOpax U bubmmoreka [JOK

pacIuiaBax 3JIE€KTPOJUTOB. 3aKOHBI

https://m.edsoo.ru/4b423491
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@Dapanes s JJIEKTPOIU3a

141 DNIeKTpUYeCKHil TOK B razax. [lmaszma buGnuorexa LIOK
p ' https://m.eds00.ru/92d92f76
149 DJIEKTPUUYECKUI TOK B BaKyyMe. bubmmoreka [JOK
BakyymHble mpubopsl https://m.edsoo.ru/2E+160
DIIEKTPUUECKHUI TOK B bubmuorexa [{OK
143 .
MOJIyIPOBOJJHUKAX https://m.edso0o.ru/ab61c660
bubnuoreka [{OK
144 Tonynpososuioseie IpuOOpE! https://m.eds00.ru/83622200
Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenune cuiibl TOKa U HapsHKEHU S
B LIETIA ITOCTOSTHHOTO TOKA MPU MTOMOIIH
AHAJIOTOBBIX U LU(PPOBBIX
145 n3Me I/ITeJII)HI)II)_I( H(bII)/I60 oB" W Bubmorexa LOK
" p PHbOpo https://m.edso0.ru/5643ea56
3HAKOMCTBO C LIUPPOBOI
naboparopueit o pusuke. [Ipumepst
u3MepeHus PU3NIECKUX BEJTHMYUH MPU
MTOMOIIA KOMIBIOTEPHBIX JATYUKOB"
Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4eHne HEpaBHOMEPHOIO JBUKECHHUS bubmmnoreka HOK
146 . :
C LENBIO ONPEIEICHUS MTHOBEHHON https://m.edsoo.ru/f6292f5f
ckopocTH"
DuU3nyeCcKuil MPAKTUKYM 10 TEME
"N3mepenune ycKopeHus Nnpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
147 IB?I/I)KGHI/II/I o HaKI.])IOHHgfI HJ'II::)CKOCTI/I" buGmnorexa LIOK
! " https://m.eds00.ru/6960b6ef
nn "MccnegoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHH TMPHU PABHOYCKOPECHHOM
IBHKeHUN"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
148 "U3mepeHune ycKopeHus CBOOOTHOTO bubmuoreka [IOK

naaeHus" win "M3yuenue 1BUKEHUS
Tesa, OPOIIeHHOT0 TOPU30HTAIIBHO"

https://m.edsoo.ru/d1ea2402



https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402

149

Pu3N4eCKuil IPAKTUKYM 110 TEME
"U3y4yeHue NBUXKEHUS TeJla 1o
OKPY>KHOCTH C IOCTOSIHHOM 110 MOJTYJIIO
ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/1a o0pareHus
KOHMYECKOI'0 MasgTHHUKA OT €T0
napamerpoB"”

bu6nmmoreka [IOK
https://m.edsoo.ru/bcf53514

150

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune paBHOIEHCTBYIOIIEH CUJTIBI
IpU JIBUKEHUM OpYyCKa 110 HaKJIOHHON
mockoctu" unu "IIpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JABUKECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

151

152

153

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUII
YIPYTrOCTH, BOSHUKAIOIINX B MPY>KUHE U
pPE3MHOBOM 00pasiie, OT UX
nedopmaruun" win "U3ydenue
JIBUKEHHS] CHCTEMBI TE€J, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN depe3 JIErKuid
6510K"

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 pHIMeHTa
3apucumocTH Frp(N)" unun
"HUccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITN
"U3ydyeHue IBH>KEHUS rpy3a Ha Baly C
TpeHueM"

DuU3nYeCcKui MPAKTUKYM 110 TEME
"HccnenoBaHue yciloBUN paBHOBECHUS
TBEPJIOTO TEJA, UMEIOIIETO OCh

bu6mmoreka IIOK
https://m.edsoo.ru/b55b81al

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

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



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
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BpaieHus" uinu "Konctpyuposanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
iy "M3ydeHune ycToiunBoCcTH
TBEPJOTO TeJla, UMEIOIIEro IUIOIAab
onops!"

154

155

156

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HU3Mepenune uMItysbca Tela 1o
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TATH, CKOPOCTU MOJEIIH
IIEKTPOMOOWIISI U MOIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUs
UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI"
unu "MccnenoBanue COXpaHeHUs
HUMITYJIbCA MIPU YIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KMHETUYECKO IHEPTUH TeJa Mo
TOPMO3HOMY IIyTH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUYECKOTO Mpoliecca
(peKOMEHJ0BaHO UCMOIb30BAHUE

1 poBoi 1abopaTopun)" uin
"HM3y4eHne n30X0pHOro Impouecca” uin
"N3yuenune nzobapHoro nporecca’ uiu
"ITpoBepka ypaBHEHUs COCTOSTHUSA"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHou TermoémMkoctu”
nn "UccnegoBanue npouecca
OCTBIBAHUS BellecTBa" Wi
"UccnenoBanue aguadaTHOTO
npouecca’ winm "M3yuenue
B3aMMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYPHI KUIIEHUS )KUIKOCTEN"

bubnunoreka LIOK
https://m.edsoo.ru/856fh28e

bu6nmorexa LIOK
https://m.edsoo.ru/e0fe7e07

but6mmorexa [IOK
https://m.edsoo.ru/2f2faa61

157

DuU3NYECKU MTPAKTUKYM 10 TEME

but6mmorekxa [IOK
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https://m.edsoo.ru/2f2faa61

158

"N3y4yeHne 3aKOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" i
"N3MepeHue yaeabHOM TENa0Thl
raByieHus apaa’ win "M3ydyenue
CBOICTB HACBIIIEHHBIX IApOB" WU
"N3mepenune abCOTOTHON BIAKHOCTH
BO3/yXa U OLIEHKA Macchl IapoB B
nomMemenun". Mamepenue

K03 pHIHEeHTa TOBEPXHOCTHOTO
HATSDKCHUS

Ou3nyecKkuil MPakTUKYM IO TEME
"HaGnronenue npeBpalieHus SJHepruu
3apsHKEHHOT0 KOHEHCATOpa B YHEPTHIO
U3IIy4eHHS CBETOAMOA" UITN
"N3yueHune nmpoTekaHus TOKa B LIETIH,
cojiepkanieit KoHjaeHcaTop'" uiu
"Pacnipenienenue pasHocTu
MOTEHLNAIOB (HaNpsKEHUs ) IPU
NIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

https://m.edsoo.ru/6bl1a23b5

bubnunoreka LIOK
https://m.edsoo.ru/ec424377

159

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanne CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB" WK
"N3MepeHue yAeabHOTrO COIPOTUBIICHUS
npoBogHUKOB" K "MccnenoBanue
3aBHCHMOCTH CHJIbI TOKA OT
HanpsHKEHUs JIJ1s JJTaMITbl HaKaJTuBaHUs"

but6mmorekxa [IOK
https://m.edso0.ru/2b179d98

160

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Habmroienue snexkrponusa’ uim
"N3mepenue 3apsaa OJHOBAJIEHTHOTO
noHa" unu "HccnenoBanue
3aBUCUMOCTH COIIPOTUBJICHUS
TEPMOPE3UCTOPA OT TEMIIEpATyphl" WiIn
"CHATHE BOJIBT-aMIIEPHOU

but6mmorekxa [IOK
https://m.edso0.ru/64b6e901



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

XapaKTepUCTHKHU auoaa"

PesepBHeiit ypok. O600ICHHE U

bu6nunorexa LIOK

161 CUCTEMATHU3ALNA 3HAHUH 110 TEME https://m.edsoo.ru/ed017d93
"KunemaTtuka" T '
PesepBHeiit ypok. O600IICHHE U

. bubnunorexa LIOK

162 CUCTEMATH3ALNA 3HAHUH 110 TEME

" " https://m.edso0.ru/3149956b
JnHamuka
PesepBHeIit ypok. O000IICHHE 1

163 cUCTEMATHU3AaLUA 3HAHUH 110 TEME ]r?tI;I[?sJ'I/I//Ir?wT:;si)c])eru/Iéf9752ac
"CraTuka TBEpAOro rena" T '
PesepBHeIit ypok. O600IICHHE 1

164 cUCTEMATH3alA 3HAHUH 110 TEME ]r?tI;I[?sJ'I/I//Ir?wT:écsi)c])eru/Iéco dfoce
"3aKOHbBI COXpaHEHUsl B MEXaHUKe" T '
PesepBusiit ypok. O60011eHNE U

165 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuoreka [{OK
"OCHOBBI MOJIEKYJISIPHOKUHETUUECKOU https://m.edsoo.ru/de148976
Teopun"

Peseprubriit ypok. O60011eHIE U

166 cUCTEMATHU3aIHA 3HAHUH 10 TEME Et?r?ggggg;gr(a}ébcc77cl
"Tepmonunamuka. TeniaoBbie MalTuHbI" — :
Peseprubriit ypok. O600111eHIE U

167 CHCTEMAaTU3alNs 3HAHUH T10 TEME bubmmoteka IIOK
"ArperaTHble COCTOSIHUSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble nepexoas”

PesepBHrlit ypok. O6001ICHHE U

168 CUCTEMATHU3ALMS 3HAHUHN 110 TEME Eggsj?/l//lr?:é(;)(])lrou}é% 1c0c
"JeKTpUdEcKoe mone" T '
PesepBHrlit ypok. O6001ICHHE U

169 CUCTEMATHU3ALMS 3HAHUH 110 TEME Eggj?/l//lrzT:é(;)(])lrougcae 6dal
"TIoCTOSIHHBIN ANIEKTPUUECKHI TOK" o '

170 PesepBHblii ypok. O60011€HNE U bubmmoreka [JOK

cucreMatu3ais 3Hanguii mo reme "Toku

https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

‘ B Pa3JIMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KITIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero Kognponbnble HpﬁaKaneCKne W3ydMeHHS  00pa3OBATEJIbHbIC
padoTbI padoThbI pecypeb
L armios i npososmkas ¢ roKon ) BuGanorera LIOK
POBOA ) https://m.edso0.ru/487a8593
MaruautHoe nosie. I'unoreza Ammnepa
B i .
2 Tpuwmm cyneprosmum varmmsx. 1 Bufimorexa [IOK
DHHIHIT CYIIEp L 1 https://m.edsoo.ru/4clabcch
nosieid. JImHuM MarHUTHOM MHIYKLIUH
3 MarnuTtHoO€e 1oJie TPOBOJHUKA C 1 bubmmoreka [JOK
tokoM. OnbIT Dpcrena https://m.edso00.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHHUE U 1 bubmmnoreka HOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bubmmoteka IIOK
5 Pemenue sanau 1 https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DeKTpOoU3MepUTEIbHbBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBiIeHHE U
MOAYJb. JIBU2KEHHUE 3apsKEHHOU bubmmnoreka HOK
7 1 :
YacTUIBI B OJTHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
noJe
bubnunorexa LIOK
8 Pemenne sanas 1 https://m.edsoo.ru/504e98c7
but6mmorekxa [IOK
9 Pabora cum Jlopenna 1 https://m.edsoo.ru/d518be4b
but6mmorekxa [IOK
10 Pemenmne 3anas 1 https://m.eds00.ru/93617bd9
11 MarunurtHoe 10J1€ B BEIlIeCTBE. 1 bubnuoreka [JOK

deppoMarHeTuku, napa- u

https://m.edso0.ru/30ff9608



https://m.edsoo.ru/487a8593
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https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
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JUuaMaraC€TukKu

OCHOBHBIE CBOWCTBA

12 dbeppomarnetukoB. [I[pumeHenne buGnuorexa LIOK
’ https://m.edso0.ru/0b58190a
(beppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe bubmuorexa [IOK
nose" https://m.edsoo.ru/5b55c307
14 Pemenue 3amau mo treme "MarautHoe bu6nunoreka LIOK
nosie" https://m.edsoo.ru/41c4ae8a
q .
15 I/II-]:HeHHI?II/:I) HI%I;TTIZ)iMJ:ZI?TP;TI;OﬁarHHTHOﬁ buGmuorexa LIOK
ALYKILHH. p https://m.edsoo.ru/b3efaOcl
WHIYKIAHA
bubmuoreka [IOK
16 IC mnyxunn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubanorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe noie. Toku bubmmnoreka HOK
Dyko https://m.edso00.ru/15abe140
19 OJ1C uHAYKINY B ABUKYIIAXCS bubnnorexa [JOK
IIPOBOJHMKAX https://m.eds00.ru/0235cc02
bu6nmorexa LIOK
20 Pemerre 3a1a4 https://m.edsoo.ru/Adfdas18
bubmmoteka IIOK
21 Hpasuio Jlenua https://m.edsoo.ru/bbc22726
" .K
22 Hlf;;KK:;;:s;TT; B uaeTrillfIH ;((?CTOﬂHHoro bubnmorexa LIOK
https://m.edsoo.ru/621eae9d
TOKa
23 SABnenne camonnaykuuu. I1C bu6muoreka [JOK
CAaMOWHIYKIIAN https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJIS KaTYIITKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHuTHOE T0JIe https://m.edsoo.ru/b3cOad1l
25 Pemenue 3amau Bubmorexa HOK

https://m.eds00.ru/88f69d2b



https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
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https://m.edsoo.ru/7ee60ca8
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https://m.edsoo.ru/88f69d2b

26 O06o001IeHne U CUCTEMAaTH3aIUs bubmuorexa [IOK
3HAHUU 1O TeMe "DIeKTpoaguHaMHUKA" https://m.edsoo.ru/76484025
97 KonTponbhas pabota no teme bubmmoreka [JOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Koned . CBoO
| et e Cofome Bt LOK
-1 ap https://m.edsoo.ru/7¢c1db385
KoJIeOaHMs
29 KunemaTtnueckoe U JMHaAMHUYECKOE bubnuoreka [{OK
ONMCaHue KoJe0aTeabHbIX ABIKECHUN https://m.edsoo.ru/87ce9498
DHepreTUYecKoe onucanue. BeiBos
30 rapwommcoxmx KoneGanmli 13 wx BuGmorexa LIOK
P https://m.edsoo.ru/e3c99692
YHEPreTHYECKOTO M KHHEMATHYECKOTO
OITMCAHUS
. bu6mmoreka IIOK
31 AMIIHTY/I B aza KoneOaHuil https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoseOaHUH.
32| roscbumnt warewmmseesoro BuGmiorera [[OK
https://m.edso0.ru/e0399319
MasiTHUKa. [leproa cBOOOIHBIX
KoJieO0aHUH MPY>KWHHOTO MasiTHHKA
33 3aryxaromue KojiedaHus. bubmmnoreka HOK
Boinyxxnennsie kosnebanus. Pesonanc https://m.edsoo.ru/72e93d09
but6mmorexa [IOK
34 ApToKonebanys https://m.edsoo.ru/6add2644
bubnunorexa LIOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
_ "M
B | st BuGmorexa LIOK
,3,/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
37 O06o01enre 1 cucTeMaTru3arus bubmuorexa [{OK

3HAHUHU 110 TeMe "MexaHndeckie

https://m.edsoo.ru/eb84182f



https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
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https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f

KkoJicbanus"

DNEKTPOMArHUTHBIE KOJICOAHMS.

bub6nmoreka [IOK

38 KonebaTenbHbIN KOHTYD https://m.edsoo.ru/d4adabde
o | Somane Toweom o sennms B LOK
PAL A p e https://m.edso00.ru/093f9afl
CHWJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl YHEPIUHU B bubmmoreka [JOK
UJ€aIbHOM KO0JIe0AaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3
q | e oo Bumorera LK
' YA https://m.edsoo.ru/5e668619
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI
Ilepemennsiit Tok. Peaucrop u
42 KO}II))JeHcaTop B LICTIH nepeMiHHoro buGnuorexa LIOK
https://m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIENTU bubmmnoreka HOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa J1st SJIEKTPUYECKOH TIenn bubnnorexa [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
g | oo oo e Bumorera LOK
A . yrom https://m.edsoo.ru/lcac6c4c
3HAYEHHE CUJIbI TOKA U HAMPSKEHUS
46 Pe3oHaHC B 2leKTpUUECKOM 11eTH Bubmorexa LIOK
p 1t https://m.eds00.ru/087506df
but6mmorekxa [IOK
47 Peenne sanau https://m.edso00.ru/al6836a4
g | P oo Bumorera LOK
p 8 » TTepeil - https://m.edsoo.ru/f97418ae
noTpebiieHne NMEKTPUIECKONH IHEPTHH
DKOJIOTUYECKUE PUCKHU TTPU
49 MIPOU3BOJICTBE AIEKTPOIHEPIHH. bubmmoreka [JOK

KynsTypa ncnonb3oBanus
3JIEKTPOIHEPIUU B TOBCEAHEBHOM

https://m.edsoo.ru/a6f74d93



https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93

KHU3HHU

50 Pemenue 3amau Bubmzorexa HOK
https://m.edsoo.ru/ee6677ed
bub6nmoreka [IOK

o1 Pemenne sanau https://m.edsoo.ru/7cab59f8

O06o0mmeHue e
52 swamii 0 Teve "DneKTpOMArHITHbE bumorexa LIOK
" https://m.eds00.ru/401024a9
KoJIeOaHus
53 MexaHu4ecKue BOJHBI. bubnuoreka [{OK
XapakTepuCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f

54 CBolicTBa MEXaHUYECKUX BOJH Bubmiorexa LIOK
https://m.edsoo.ru/d9ae1000
bubnunoreka LIOK

55 3ByK. XapakTepucTHKu sByKa https://m.eds00.ru/138b6f09

56 WNHuppazByk u ynprpassyk. lllymoBoe bubnmnoreka HOK

3arpsAI3HEHUE OKPYXKAIOLIEH CpeIbl https://m.edsoo.ru/7380038f
bu6nmorexa LIOK

57 Pemenne sanau https://m.edsoo.ru/cfd918bf

58 DIIeKTPOMarHUTHBIE BOJTHBI. bubnmnorexa [JOK

N3iy4eHue 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus AMeKTPOMArHUTHBIX BOJIH. bubnuoreka [{OK
CBoICTBA 2JIEKTPOMArHUTHBIX BOJTH https://m.edso0.ru/d01b818c
1 .

o | Mhane repouarumnos v Sumorea 10K

p p https://m.edso0.ru/49be1f9e

BOJIH B TEXHUKE U OBITY
[IpuHIMIBI paguOCBI3U U

61 TeJIeBUIeHNA. Pagnonokamus. bubnunorexa LIOK
DNEeKTpOMarHUTHOE 3arps3HEHNE https://m.eds00.ru/9f96f1f8
OKPYKaIOIEe Cpeibl

62 KonTponbhas pabota no teme bubmmoreka [JOK
"KonebGanus 1 BOTHBI" https://m.edsoo.ru/4f7985a0

63 Caer. 3aKOH MPSIMOJTUHEHHOTO bubnmnoreka [JOK



https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
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https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
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pacrpocTpaHeHHUs CBeTa

https://m.edso00.ru/f9566406

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

64 3akOHa MPAMOJIMHCHHOTO https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkaino. bubnmnoreka HOK
Cdepudeckoe 3epKano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTE M IoKas3aTe.
66 HTI;HOifI;IIi)I;I}f H;Il;mioe ;HJH) eHHee Bubmorexa LOK
p ’ - yIp https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHslil yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
P
o | e BuGorra LOK
p p https://m.eds00.ru/49d830a9
cBeTa
X 7| .
0J1 Ty4uel B nprMe Hucniepcust BuGmorexa LIOK
68 cBera. CHOXKHBII cocTaB OeJIOoro CBETa. .
https://m.edsoo.ru/d8elc3be
LBer
69 JIunzel. @OKYCHOE pacCTOSIHUE U bubnnorexa [JOK
OIITUYECKAs CHjIa JIMH3BI https://m.edso00.ru/60441359
70 [TocTpoenne n300pa>keHUii B IMH3AX U bubmmnoreka HOK
HUX CUCTEMaX. YBEIMUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agad Ha mocTpoOCHUE
71 1/13(1)116 I;I;IKeHlfﬁ qnlj)nn aeTI\I/)ILIXHIc/I bubmiorexa LJOK
p ’ yd https://m.edsoo.ru/5a868f09
[IOMOIIBIO JTUH3
72 I';ma3 xak onTryeckas CUCTEMa bubmiorexa LJOK
https://m.edsoo.ru/ecd480a2
P T
o | Cememem N B LOK
p p https://m.edsoo.ru/cd174a10
OIITHUKHU
74 CKopocCTh CBETA U METOBI €€ bubmmoreka [JOK
HU3MEpPEHUs https://m.edsoo.ru/f32aab06
75 Hucniepcusi cBera bubnnoreka [JOK



https://m.edsoo.ru/f9566406
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https://m.edsoo.ru/5a868f09
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https://m.edsoo.ru/lel6ccbe
bub6nmoreka [IOK

76 Murepgepentums crera https://m.eds00.ru/5fc0c638
;| e Yenes B 10K
! M https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnunoreka LIOK
8 Pemenne sanau https://m.edsoo.ru/3061de2b
bubnuoreka [{OK
” Ipumenenue naTepdepeHim https://m.edsoo.ru/668edbc8
bubnunoreka LIOK
80 Judparuus ceera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cioBue bubmmoreka [JOK
Ha0JII0/ICHUS TJIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bubnunoreka LIOK
82 Pemerue 3aziau https://m.edsoo.ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
[Tonsapusanus ceera https://m.edsoo.ru/e9890fe9
bubmmoreka IIOK
84 Pemerue 3aziau https://m.edso00.ru/c56¢8158
85 CBeToBbI€e BJIEHUS B IPUPOJIE bubmiorexa LIOK
https://m.eds00.ru/0b36363d
86 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHUHU 1Mo Teme "OnTuka" https://m.edsoo0.ru/8a14748b
g7 KonTtponbHas pabora o Teme bu6muoreka [JOK
«OnTukay https://m.edso0.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
3IIEKTPOJMHAMUKH W TTPUHITATI https://m.edsoo.ru/c9bd77ch
OTHOCUTEIILHOCTH
89 [TocTynatel cienuanbHOU TEOPUU bu6nuorexa [IOK

OTHOCHUTCIIBHOCTHU

https://m.edso0.ru/c56f05cbh
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https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
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https://m.edsoo.ru/e9890fe9
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[IpocTpaHCTBEHHO-BPEMEHHOU

unrepsai. [Ipeobpazoanus JlopeHna.

VYcnoBue NIpU4UHHOCTH.

bu6nmoreka IIOK

%0 OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKpAIlIEHUE
JUTAHBI
91 OHeprusi U UMITYJIbC PEIATUBUCTCKOMN bubmmoreka [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
92 gl\]?[ig;rca(fhcl[bl gﬂi{iilirnliiifoﬁ YaCTHULIBI buGnuorexa LIOK
y P HBL. https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBECHOE TEIIIOBOE M3TYyUCHHE Bubmorexa LOK
https://m.edso0.ru/f54035a5
bubnuoreka [{OK
% 3axon cvemenus BuHa https://m.edso00.ru/1c5ff752
95 I'nnotesa M. Ilinanka o kBaHTax. bubnmorexa LIOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6nmorexa LIOK
% OHEprus M MMIIYIILC GOTOHA https://m.edsoo.ru/7fh307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
o | O e 10K
- P TpaHun https://m.edsoo.ru/01ef4556
doroaddexra
99 HaBnenue ceera. OnwiTh I1. H. but6mmorexa [IOK
JleGenera https://m.eds00.ru/64b4f966
. but6mmorexa [IOK
100 BosHOBRIE CBOHCTEA HaCTHLL https://m.edsoo.ru/f59cfcec
o | o e B, s sz B 10K
p p P N https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMH JBUKYIICHCS YaCTHIIBI
102 KopnyckynsipHo-BOIHOBOH Ayann3m bubmuoteka [IOK



https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1

Judpakius 37eKTpOHOB Ha

https://m.edsoo.ru/8ccab62a
bu6nmoreka [IOK

103 KpHUCTaJuIax https://m.edsoo.ru/30dbal8c
C i .
100 Coomoments neompererinmocret Bufmoexa LIOK
. pea https://m.eds00.ru/65783dec
I'eitzenbepra
bu6nmoreka [IOK
105 Pewenne rpadutcckux sanad https://m.edso0.ru/e70195bd
. bubnunoreka LIOK
106 Pemenme pacueTrpix sazad https://m.edsoo.ru/ee9b3182
KoHnTpoapHas padoTa 1o Temam:
" non _ Bubnuoreka HOK
107 OCHOBI’I”CTO ’ K,,Op MyCKYTAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOI1 Jlyallu3m
p | e e e B LOK
. p A https://m.edsoo.ru/312b750a
Peszepdopna
bu6nmorexa LIOK
109 Hoctynarst bopa https://m.edso0o.ru/404dfa9a
110 Bunel ciektpoB. CniekTp ypoBHEN bubmuoreka [IOK
SHEpPryuU aToMa BOJOpoOAa https://m.edsoo.ru/cf74blla
111 CnoHTaHHOE U BBIHY)KJEHHOE bubmmnoreka HOK
W3JIyYEHHE CBETA https://m.edsoo.ru/f945d85c
but6mmorekxa [IOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eiizenbepra-MBanenko. 3apsna u bubmuoreka [IOK
MacCOBO€ YUCIIO siapa. M30Tombl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKOH paIM0aKTUBHOTO pacnaja.
114 CBoiicTBa HOHU3UPYIOIIETO bubnuotexa [JOK

u3ny4yeHus. Bousaue
paauOaKTUBHOCTU HA KUBbIE

https://m.edsoo.ru/aab98bef
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https://m.edsoo.ru/404dfa9a
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opranusmsl. Jlozumerpus

DHeprus CBA3U HYKJIOHOB B SIIpE.
Snepubie cunbl. Jledekt Macchl sapa.
Snepusle peakuuu. AnepHbie

bu6nunorexa LIOK

115 peaktopsl. [IpobGaemMsl yripaBiasieMoro https://m.edsoo.ru/ff1758d0
TEPMOSIJICPHOTO CHHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS
SJIEPHOW SHEPTEeTUKHU
Mertobl perucTpanuu u
MCCJICTOBAHMSI 3JIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
YHA A bubnunoreka LIOK
116 bapronbl, ME30HBI U JICITOHEI. .
. https://m.edsoo.ru/1ac08a5b
[IpencraBnenue o CtangapTHOM
moenu. KBapk-rirooHHas Moziesnb
aJpOHOB
®usuka 3a npeaenamu CtanaapTHOU
117 Mozenu. TémHas marepus U TEMHas bubmuoteka [IOK
sHeprus. EnuncTBO huzndeckoit https://m.edso0.ru/c026fd37
KapTHHBI MUPA
118 Otansl pa3BUTHS aCTPOHOMUHU. bubmuoreka [IOK
3HavyeHHe ACTPOHOMHH https://m.edsoo.ru/ad73e145
[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
119 00BsICHEHUS PUPOJIBI KOCMHUYECKHX bubnuorexa [IOK
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX https://m.edso0.ru/39c44028
HCCIe0BaHuN
CoBpeMEHHbBIE ONITUYECKUE
120 TCJICIZ:I(OHLI aJIMOTENIECKOTIbI bubmorexa IJOK
» Pl ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHS
Bun 38€3nH0T0 Heba. Co3Be3nus,
121 s IiII/Ie 3Bé13 bl, IUTAHETHI, UX B)T/I nMoe bubmorexa IIOK
p AT, ’ A https://m.edsoo.ru/aac588eb
JIBUKCHHE
122 Conneunas cuctema. CoJHIIE. bubnuorexa [JOK

CoaHeyHast aKTUBHOCTh. ICTOYHHK

https://m.edsoo0.ru/22748eb4
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sHepruu CosiHIA U 3BE3]

3BE3/bI, X OCHOBHBIE

bu6nunorexa LIOK

123 fapaKTepHCTHISH' Jlnarpamma " https://m.edso0.ru/42169944
CIEKTPAJIBbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TVIaBHOM IOCJIEN0BATEILHOCTH Bubmmorexa LOK
a o https://m.edsoo.ru/b3cb766¢
BryTpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIEe NPECTABICHUS O bubnuoreka [IOK
MPOUCXO0XKACHUU 1 3BOJoIMK CoJiHila https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HU 3BE3
Mineunsrii Iyt — Hama I"amakTuka.
126 Tumet ranaKTyI:K YépHble IBIPHI B Bubmmorexa LIOK
- 1P ABIp https://m.edsoo.ru/7cd10a0a
s/Ipax rajJjakTUK
Bcenennas. Pacimupenne Beeinennoii.
127 3akoH Xa006m1a Teop s bonpmioro Bubmmorexa LIOK
) p https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PETMKTOBOE M3ITyYeHne
128 Macmrabnas ctpykTypa Beenennoii. bubmmnoreka HOK
MeraranakTuka https://m.edsoo.ru/ce234633
N bubmmoreka IIOK
129 Hepeménnsie npobaemMbl aCTpOHOMUU https://m.edsoo.ru/d37dgffe
Pu3nYecKuil NPAKTUKYM 110 TEME
"UccmeqoBaHue MarHUTHOTO TTIOJIST
MOCTOSHHBIX MAarHuToB" Wi
"UccmenoBaHue CBOUCTB bubnunorexa LIOK
130 " i
dbeppoMarseTuKoB" uiIn https://m.eds00.ru/67361aef
"UccnenoBaHue aeiicTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"
Pu3NYecKuil TPAKTUKYM I10 TEME
"U3mepenue crisl AMmepa' wiu
" p P but6mmoreka [IOK
131 N3yuenne 3aBUCUMOCTH CHITBI

AmMriepa OT cuJIbl TOKA'" WU
"OnpeneneHne MarHUTHOM HHAYKIIUU

https://m.edsoo.ru/fcae91e9
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Ha OCHOBE M3MepeHus cuibl Amnepa"

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"UccneqoBaHue ABJICHUA

132 AIIEKTPOMArHUTHON MHAYKIMHU" WIN https://m.edsoo.ru/c36658da
"OnpenesneHue UHIYKIIMU BUXPEBOTO
MarHUTHOTO MoJjs"
Pu3n4eCcKuil IPAKTUKYM 110 TEME

133 "UccnenoBadnue ABICHUS bubnunoreka LIOK
camouHaykiuu" wim "COopka MoaeH https://m.edsoo.ru/b8fb6391
3JIEKTPOMAarHUTHOr o reseparopa’
®uznyeckuil NPaKTUKYM 110 TEME

134 "N3mepenue nepuojia CBOOOIHBIX bubnuoreka [IOK
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
ﬁDmH%CKHﬁ IIPAKTUKYM I10 TEME Bubsorexa [IOK

135 HE}E;Z?{TS;B;::;;};?MH B https://m.edsoo.ru/a28026bd
Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes3 MO0CIIEJ0BATEIbHO COEIMHEHHBIE Butmorexa LIOK

136 KOHJICHCATOP, KATYIIIKY H PE3HCTOP" https://m.edsoo.ru/89dc2d90
w "HccnenoBanue paboThl — :
MCTOYHUKOB CBETAa B LIETIN
MepeMEHHOT0 ToKa"
f'DI/IBI/I‘{eCKI/Iﬁ IPAKTHKYM 10 TeMe Bubnmorexa [IOK

137 BI:)I;IZEE'I{ HE HapaMETPOB 3BYKOBOH https://m.edso0.ru/b100661a
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3Mepenne nokazaresns NpeaoMIIeHUs Bu6motexa LIOK

138 crewna” umn "Tlonyuenne https://m.edsoo.ru/42569eal
N300pakeHHs B CUCTEME U3 TIOCKOTO
3epKajia v JUH3bI"

139 @u3nyecKkuil NPakTUKYM 110 TEME bubmuoteka [IOK



https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
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"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJKHUX JIMH3)" Win
"N3mepenune GoKyCHOTO pacCTOSHUS
pacceuBarouX JUH3"

https://m.edso0.ru/b879fb3f

140

141

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue qudpakiumm,
uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

Ou3nyecKkuil MPakTUKYM 0 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUn
PENSATUBUCTCKUX YacTHIL (TI0
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHI[ B MArHUTHOM T110J1€)"

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHOM [lnanka Ha
OCHOBe HcciiefioBaHus Gpotoadpgexra"
wim "HMccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAMO/ OT
HanpspkeHus"

bu6nunorexa LIOK
https://m.edsoo.ru/8b7ac737

bubnunoreka LIOK
https://m.edso00.ru/63756¢c47

bu6nmorexa LIOK
https://m.edsoo.ru/eb916f82

143

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue criekTpa
pa3peKEeHHOr0 aTOMapHOI0 BOJOPOAa
U U3MepeHue nocrosinHon Pundepra”

bubnmorexa LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue painioakKTUBHOTO
¢doHa ¢ ucoab30BaHUEM J103UMeTpa”
win "U3ydenue noriouieHus o6era-
YaCcTHI] AJTTOMIHUEM"

but6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOnronenus 38E31H0T0 HEOA
HEBOOPYKEHHBIM TJIA30M C
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX

but6mmoreka [IOK
https://m.edso0.ru/1072021e
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MPUJIOKEHUN JIJ1s1 ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBEpHOTO MOIymapus U
spkue 3BE3ab1" unu "Habmonenus B
teseckon JIyHbl, IJ1aHET, TYMAHHOCTEH
1 3BE3IHBIX CKOILJICHUH"

O0001EeHUE U CUCTEMATU3 AL
3HaHuil. Posib DM3UKH ¥ aCTPOHOMHUH B

bubnuoreka [{OK

14 5 I
6 SKOHOMHHCCKOH, TCXHOJIOMIHECKOH, https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOM chepax
IEeSITENLHOCTH YeJIOBEKA
O0001IeHNE U cCHCTEMATH3AINS
3HaHuii. Ponb u MecTo ¢pusuku u bubmmoreka [JOK
147 N o )
aCTPOHOMHUH B COBPEMEHHOM HAYy4YHOU https://m.edso0o.ru/18f19f7c
KapTUHE MHUpa
O0001IeHNE U CUCTEMATH3AIINS
3HaHui. Ponb pusnueckoil Teopuu B
OPMHUPOBAHHH IIPEICTABICHUIH O
148 $H§H‘I§JKOﬁ Ka TEIHIé MHPa, MECTO bubmorexa [IOK
N p pa, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHu# 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cucTeMaTH3alus bubmmroreka [JOK
3HaHu# 1Mo Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHui no Teme "J{uHamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHNE U CHCTEMATH3AIINS
152 3HaHPIHI>:II o teMe "CraTtuka T;Ie oro Bubmorexa HOK
" P https://m.edsoo.ru/3cca482e
Tena
153 O06o001IeHrne U cCUuCTeMaTH3aIus bubmuorexa [{OK
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3HaHUN 110 TeMe "3aKOHBI COXPaHEHHUSI
B MEXaHHKE"

O000111eHrE U CUCTEMATU3ALMS

https://m.edsoo0.ru/32a4d1a0

154 3HaHu# 110 Teme "OCHOBEI bubsmorexa LHOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKON TCOPHH
O000111eHNE U CUCTEMATU3 AL
155 3HaHI/II; o teMe "Tepmo I/IHL:J,MI/IKa brbmiorera LIOK
P 8 ’ https://m.edsoo0.ru/c63f7c10
TerutoBble MalIUHbI
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM 10 TeMe "ArperaTHbie bubnnorexa [JOK
cocTtoguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexopl"”
O00011IeHNE U CUCTEMATHU3AIHS
157 csHaHI/II;II o TeMme "DJeKT HquICKoe Brbmiorera [IOK
" p https://m.edsoo.ru/3bf0def9
[oJie
O000I11IeHNE U CUCTEMATHU3ALHS
158 3HaHui 110 Teme "TlocTosHHbBII bubmmorexa HOK
N " https://m.edsoo.ru/71453ee6
IIEKTPUUYECKUN TOK
O000I11IeHNE U CUCTEMATHU3ALHS
159 3HaHI/II; o teme "Toku B a;IJ'II/I‘{HI)IX bubmmorexa LIOK
" p https://m.edsoo.ru/3d40077a
cpenax
160 O06o011eHre U cucTeMaTu3alus bubnmoreka [JOK
3HaHui o teMe "MarautHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHEIi ypok. O000IIIEHNE U
161 CI/ICTEM&TI/BZP 1554 3HaHI/II;IH o TeEME brbmiorexa LIOK
" H " https://m.edso00.ru/053e2248
DNeKTpOMAarHUTHAST WHTYKITHSI
PesepBHEIi ypok. O000IIIEHNE U
162 CI/ICTEM&TI/BZP 1554 3HaHI/II;IH o TeEME brbmiorexa LIOK
: 1 . https://m.edso0.ru/d6310bfd
Mexannueckue KoJieOauns
PesepBurblii ypok. O0001IEHIE U
p P {lI bubnuoreka [JOK
163 CUCTEMATH3AINA 3HAHUH 110 TEME

"DNeKTpOMarHUTHBIE KOJIeOaHwus "

https://m.edsoo.ru/5e2bb83d
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165

166

167

168

169

170

PesepBHeiit ypok. O600IICHHE U
cucTeMaTH3alys 3HaHUH 110 Teme
"MexaHnyecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"Onruka"

PesepBuslit ypok. O60011eHNE U
CUCTEMATH3aIMs 3HAHUH 110 TEME
"OcuoBsl CTO"

PesepBurlit ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"®u3uka aroma"

Peseprubiil ypok. O60011eHIE U
CUCTeMaTH3allHsl 3HAaHHUH 10 TeMe
"®u3uKa aTOMHOTO SApa U
3JI€MEHTApHBIX YaCTHIL"
PesepBuslit ypok. O600111eHNE U
CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

170

16

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

bu6nmoreka [IOK
https://m.edso0.ru/52ad1603

bubnuoreka [{OK
https://m.edsoo.ru/5beclc65

bubnuoreka [{OK
https://m.edsoo.ru/f7¢59d38

bubnuoreka [{OK
https://m.edsoo.ru/1f511654

bu6mmoreka IIOK
https://m.edsoo.ru/905c5ce0

bu6nmorexa LIOK
https://m.edsoo.ru/2bffb94c
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YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA
» duzuka. Mexanuka; yriayosnenHoe ooydenue 10 kimace/ Msikures .41,
CunsikoB A.3. OO0I11IE€CTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «[PODA»;
AxknronepHoe obmectBo «M3naTensctBo «IIpocBemienne»
» Guszuka. MonekynsipHas dhusuka. TepMoauHamMuka; yriyOjJeHHOe 00yUeHHe
10 xnmacc/ Msxkumes I'.5., CunsikoB A.3. OO011eCTBO ¢ OrpaHUYCHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiectBo «M3aaTenscTBO
«IIpocBenieHue»
» ®usuka; yrmyonenHoe oOydenue 11 kmace/ Kacesino B.A. O6miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIECTBO
«3parenbetBO «lIpocBenieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1. ['omosa U.B. ®usuka. 10 knacc. Koutposnbasie padbotst B HOBOM
dbopmarte. — M.: «MuaTemnext-I{entp», 2010.
2. I'onosa N.B. ®uzuka. 11 knacc. Kourponsabie padotsl B HOBOM
dbopmate. — M.: «MaTeexT-L{entp», 2010.
3. Coopnuk 3ana4 no ¢pusuke. 10-11xm1. [TapdhentreBa H.A 2010 r.

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



