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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeil mporpaMmbl BocnuTanus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U Pa3/EJiOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
cTpaTeru OOy4YeHHs, BOCIUTAHHUS U PA3BUTUA OOYYAIOIIMXCS CpElCTBAaMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke ONpenemnstoTcs IUTAaHUPYEMBIE PE3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM ¥ TPEAMETHBIM pe3yJbTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI TI0 TOJIaM O0YUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3vKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEIICH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYIas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HU3Y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTepUajioB C 33JlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeTHEro oOLIero 00pa30BaHUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOM (DU3UKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUM C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
ToJIE.

Hoea cymanumapuszayuu. EE peanuzainus mnpeanonaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpagiennocmu. Kypc ¢puzuku yriny0iaE€HHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mpormecca. g yrayOiaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuud (PU3NYECKOTO TpPaKTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHus pazaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPaKTUKyMa NpPECTaBlIEHAa €IWHBIM IepeyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneumBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM U pacdy€THBIX 3a7a4 MPUOPUTETOM SBIISFOTCS 3aJa4H C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpYsl MPUMEHEHHUE 3HAHHUM U3 Pa3HBIX pas3nienoB. /(s kayecTBEHHBIX 3a1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nJabopatopHoe 000pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIeUMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHUH.

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

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAy4HOM METOJie€ MO3HaHUs U (HOPMHUPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHUE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BAHUEM (PU3NUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHON  JEATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOJArOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KM3HU;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIHUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Duszuka» Ha YpOBHE CpEAHEro OO0IIero
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHAMBHIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMit  (U3NYECKUX  BEIMYMH  (a0COJIOTHAs W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAaHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopgenb cucteMbl OTCYETA, WILTIOCTpAIUSl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenne aBuKeHUS Tena, OPOIIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIHOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia oOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanehbie cuctemsl orcuéra. [IpmHmmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

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

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B MHEPLUAIIBHONW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

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

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamleHus. [lmedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETUYAaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUH LIEHTpa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMAJbHbIE Cuibl. [loTeHnmanbHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKON YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MPU COBEPIICHUN PadOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibea Teia 1o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOU SHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBWKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0CONMIOTHON TEMIEpaTyphbl TEPMOIMHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBl KAaK CPEIHWE 3HAYEHHUS BEJIMYMH, OMHCHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyano TtepmonuHamMukd. (CaMONpPOW3BOJIBHAS — peJaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMUKe. Boruucienue paboTel 1o rpapuky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHasi ©  MOJIIPHAS
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHUE aCTEeKThl UCIOJIb30BAaHUS TEIUIOBBIX ABUTaTenei. TerioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUSA «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTEpUAIIbI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepEeHUs BIaXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJNEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUSA DJIEKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OQHOPOIHOE DIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJNIOB JUJISl  AJIEKTPOCTATUYECKOro TMojisl (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNM HanpsDKEHHOCTH ATUX TOJIEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLECCHI: DIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 y4acTKa [EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [IpaBuia Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpSOKEHUS Il PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus amiepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

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

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra3opas3psiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbI 3JIeKTponn3a Papajes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayOnéHHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHWE, Hay4yHbId (akT, rumoresa, (u3MvecKas BETUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddysusi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

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

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMIl MarHUTHOM MHAYKIUH TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEeHMs MyYKa 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eHCTBHS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SlBneHue DNEKTPOMAarHUTHOW MWHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENH MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKME (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora kosnebanuid. Ilepumon Manmbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH Tiepruoja CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B X0J€ KoeOaHNl Ha yIpyroM MoJBECe.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KoJieOaHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIM TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUIaIbHbIE KOJICOaHUS!.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mogenb TUHUY 3TEKTpOIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMieHHe, WHTep]epeHIus u
nupakius.

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

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 37IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpeibl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBanue 1 pacCpOCTPaHEHUE MOMEPEUYHBIX U MPOAO0IbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHUE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHeE oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JMH3BI OT €€ TeOMETPUH M OTHOCHTEIBHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: OYKH, JYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHETro oTpakeHus. Mojieib CBETOBO/Ia.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JINH3HI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOU Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiomuieHre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbII PoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertons! perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO QPu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMUU. [IpuKiianHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

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

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01maroniee NOBTOPEeHHUeE.



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

Ponb Qu3uku M acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOW W  IMPOTHOCTHYECKOW  (yHKIMH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SIBICHHWE, Hay4yHbId (DAKT, rumnoresa, (pu3anyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTYypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JJIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEeHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CIIyTHUKOBbIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMM  OOYyYalomIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTebHON
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CHOCOOHOCTH OLICHMBATh CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsA OCTETHKY Hay4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



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

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKPYXAIOIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIFOUYEBBIMHU MOHATUSMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TPAKTUYECKYIO OOJaCTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HAaBbIKAMH MOJYyYE€HUS HUHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha ypokax (GU3UKK W BO BHEYPOUHOU
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHHI YYaCTHUKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBIIATh  ITO3HABATENIBHYIO  JEATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (POPMHUPOBAHHUIO U TPOSBICHHUIO SPYAMLIMUA B 00JacTU
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PHUCKHA W CBOEBPEMEHHO MPUHUMATH PEIICHHUS MO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPaBO M MPABO JAPYTUX HA OLIUOKH.

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

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAKOIIETO  CIIOCOOHOCTh  TOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

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

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpeaMeTHble pe3ysbTaThl HA YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOHM, COIMaNIbHOM M JITHYECKOM cdepax AedaTebHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (HU3HUUECKOM TEOpUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoJIIOTHO ynpyras naedopmainus, abCOIIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCioOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HU3NYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMKEHUS, (OPMYJIbl KUHEMATHKU PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUH, CBSI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHWS HMIYJbCA U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOW SHEpPruel TEIUIOBOIO JBWKEHHUS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knanelipona, mepBbIA 3aKOH TEPMOAMHAMHKHU, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIOKEHUS U 3aKOHBI JIEKTPOJUHAMMKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWs: 3aKOHbI OMa Uil ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEPrus B3aMMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ NOBEPXHOCTH,
HEeprusi ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOrO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBI)KEHHE, TEIUIOBOE JBW)XEHHE 4YacTHUIl BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIHMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHH, JIeJaTh BBIBOBI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEII0KEHHON TMIOTE3bL: UIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTA, TMPAKTUKyMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MUEeCKOl MOJENIbIO: Ha OCHOBAHHMM aHAJIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yJbTaThl W KOPPEKTHPOBATH METOJbl PEUICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM € (QPU3NYECKHMMH MpOLEecCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHpOpManuend (PU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMKW B Tpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsSX, aJIeKBATHO OIICHMBATH BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoHmy oOyuenusi B 11 knacce mpenMeTHbIE pe3yibTaThl Ha YriyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JICSITEIbHOCTH YeNOBEKa W JaJIbHEHIlIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzndeckod Teopuu B (POPMHUPOBAHUU MPEACTABICHHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE M OJHOPOJIHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TIPY>KUHHBIA MASTHUK, TAPMOHUYECKUE BOJIHBI, WJICATHHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JTUH3a, MOJIeTICl aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

paznuyath yCIOBHUS (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (HU3NUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHHSI U 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHHUSI  CHJIBI  TOKa,  TMOCTYJaThl  CHEIUAJbHOM  TEOpHUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOIIIEHHsI HeompenenéHHocTel ['elizeHOepra, 3aKOHbI COXpPaHEHHUS
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbl, SHEPrusi M UMNYJIbC (POoToHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCIEpPCHUs, T[OJHOE BHYTPEHHEE OTpaKEHUe,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3]aBaEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3HBIX CHUCTEMAX, B MEKIAJIAKTUUECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznyeckux BeMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBAaTh METObI TIOTYUYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIOJB30BAaHUM MATEeMAaTUYECKUX METOJOB pELICHHUS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HBIX pa3leioB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONIb30BaTh TEOPETUUYECKHWE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJOTMM JUIs JaJbHEWIIEro pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJI1 TIOWCKa, TepepaboTKW M TPEabSIBICHUS Y4eOHOUW H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCSI 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpYyIIlE C HMCIOJHEHUEM pPa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiend npodecCUuOHaIbHON AESITEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.
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Hroro mo pazneny 16
P !
e3evaHoe BpeMsi. [loBTOpeHHEe U cucTeMaThu3amus 10 1 httos://m.eds0.ru/STRELEIA?
3HaHui. IToroBasi KOHTpOJIbHAS paboTa.
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 9 16
11 KIIACC
KosmmuecTBo yacos
HaunmeHoBaHMe pa3/jie/ioB U TeM DJIeKTpOHHbIe (LM (POBbIE)
Ne ni/mn Kontpoabnbsie IlpakTuueckue
NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIEe pecypChl
padoThI padoTbI
Paznen 1. JIEKTPOJANHAMUKA https://lesson.edu.ru/903/11?class=11
1.1 MarunuTHOe nosue 14 https://m.edsoo.ru/8PRHOWUII
1.2 DNeKTpOMarHuTHas MHIAYKIINS 13 1 https://m.edso0.ru/VQQ38UZXC
Hroro no paszneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/YOUAG69FNZ
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CHATMHCCIIS H SHCKIPOMATHITHRE 10 1 https://m.edsoo.ru/RYENOQYIC5
BOJTHBI
2.4 Ontuka 25 1 https://m.edsoo.ru/0BLIEN69R



https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2
https://lesson.edu.ru/903/11?class=11
https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R

Hroro no pazneny

60

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1 Ocnosrl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Wroro no pazueny 5
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 KopmyckynspHO-BOJIHOBOH Ayanu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 duzuka atoma 5 https://m.edso0.ru/ZLJ435GQC
(o)
4.3 VISHKE aTOMHROTO ANpa 1 5 https://m.edsoo.ru/Q4WLMHS9T
DJIEMEHTAPHBIX YACTHII
Htoro no paznemny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU

5.1 12 https://m.edso0.ru/RPXW8WN4N
DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU
Hroro no pazgeny 12
Pazzea 6. PUSUNUYECKUN MPAKTUKYM
6.1 ‘ Ou3NIeCcKnil MPaKTHKyM 16 16 https://m.edsoo.ru/ELIALIAJIF
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 00001eHne
IPEIMETHOTO COJIEPKAHMS U OIbITa
7.1 NeSITeIbHOCTH, IPUOOPETEHHOTO MPU 15 https://m.eds00.ru/PS5SCGRX7IW

u3ydeHuu kypea ¢puszuku 10 — 11

KJIaCCOB



https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW

Hroro no pazneny

15

Pe3epBHOe Bpems 10 ‘ https://m.edsoo.ru/E65RYIXLB
OBUIEE KOJIMYECTBO YACOB I10 170 7 16
[MPOTPAMME
INHOYPOYHOE IIJTAHUPOBAHHUE
10 KUIIACC
KouunyecTBo 4yacoB
Ne DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Konrpoasusie IIpakruueckue
n/n Bceero o0pa3oBaTte/ibHbIE PeCypChl
padoThI padoTbI
b —
H3UKA — YHAAMCHTATbHAS HAYKa O 1 https://m.eds00.ru/4AGD12L71X
pUpoIe
H .
SYIHRIH MOTOA HOSHATIBL | MeToﬂf ! 1 https://m.edsoo.ru/47JULOILY
UCCIEeIOBaHUS (PU3NYECKUX SIBICHUN
DKCIEPUMEHT U TEOPHS B MPOIIECCe
no3Hanus npupoasl. Habmoaenue u 1 https://m.edsoo.ru/RV2VFFZL6
9KCIIEPUMEHT B (pU3HKe
CrniocoObl n3MepeHus PU3NYECKUX BETUUNH 1 https://m.edsoo.ru/BKMS7EYQO5
AOCOIIIOTHAs! U OTHOCUTENBHAS TIO
5 T}i # 1 OTHOCHTEIBHAA HOTPEIHOCTH 1 https://m.edso0o.ru/K3LQI3CFT
M3MepeHuil PU3NIEeCKNX BETHUNH
MopenupoBanue B pusuke. Pomabs u mecto
3 0 OBa COBPEMEHHO
u HKHVB (opmupoBanuK COBpEMEHHOH . 1 https://m.edsoo.ru/85PJ5YR4H
HAy4YHOU KapTUHBI MUpPa, B IPAKTUYECKOU
JEATEIIbHOCTH JIHOJIEH
Mexannueckoe aBuxeHue. Cucrema oTcuera.
OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 https://m.edso0.ru/QUQYCWDZP
newkenus. [Ipsmast u oOpatHas 3agaun



https://m.edsoo.ru/E65RY9XLB
https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

MCXaHHKU

10

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0
MPOEKIUU Ha OCH KoopauHaT. TpaekTopus.
[Tepememienue. Ckopocts. VX npoexiuu Ha
OCH KOOpAMHAT

PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.

I'paduyeckoe onurcanue paBHOMEPHOTO
MPSIMOJTMHEHHOTO IBUKCHUS

CnoxxeHue nepeMeneHuid U CKOpOCTe.
Pemenue 3agau

https://m.edsoo.ru/PEU6JZ2QE

https://m.edsoo.ru/ZNKXPSMEF

11

HepaBnomepHoe aBrxkenne. MrooBeHHas
CKOpOCTh. Y ckopenue. [Ipsamonrueitnoe
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/YKQTORS20

12

13

14

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

CBoOoaHOe najieHue. Y CKopeHue
CBOOOJHOrO MaJieH!sl. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuku

JIBr>keHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVY XC8JD

https://m.edsoo.ru/\W6B8TSPKM

15

KpuBonmHueliHoe aBnxkenue. J[BI>keHUE Mo

OKPY’KHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb.

[Tepuon u yacrota. LleHTpOCTpEeMUTETBHOE U
MIOJTHOE YCKOPEHUE

https://m.edso0.ru/SGZQQF5H2

16

17

Kontponbnas padota mo teme "Kunemarnka"

[TepsrIii 3ak0H HptoToHa. MHEpLMaNbHBIE
cucremsl orcuéra. [IpuHiun

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/8FO42H1L2



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2

OTHOCHUTEJILHOCTH | annnes.
HewunepunanbHbIe CUCTEMBI OTCUETA

Cuna. PaBHogei#cTBYIOIIAs cuiia. Bropoii

18 https://m.edsoo.ru/2QC075VDL
3axoH Herorona. Macca
B en e Tei1. Tpernii

19 SAMMOZICHCTRHC TCIL. 1 PETHI SaKOH https://m.edsoo.ru/NAD4VZADH
Hrrotona
IIpuanun cynepno3unuu cuil. Pemenne

20 PHHIHIT CYHeprosut i https://m.eds00.ru/MQI163A50
3a7a4 Ha MpUMEHEeHue 3aKkoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DKBUBAJIICHTHOCTh IPABUTAIIMOHHON U https://m.edsoo.ru/AE40LUZYB
MHEPTHOU MaccChl
Cuita TSKECTH U YCKOPEHHE CBOOOIHOTO

22 yerop a https://m.edsoo.ru/36LBC4ZQJ
naJeHus
JIBmkeHne HeOECHBIX TE U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://m.edsoo.ru/F756CAPFB
KOCMHUECKasi CKOpocThb. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/RV3SSW081
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.

25 JIBr>KEHUE B )KUJIKOCTH U ra3e ¢ Y4ETOM https://m.edsoo.ru/UP3KXCTQU
CHUJIBI COTIPOTHUBIICHUSI CPEIBI

I .

26 Jlapenie. [ MapoCTaTHICCKOE AaBiCHHe https://m.edsoo.ru/SWDUEVCO2
Cuna Apxumena
Ao6comotHo TBepaoe Teio. [locrynarensaoe

27 fIOTHO TBEPAOE Te TYHaTeIbH https://m.edsoo.ru/UV1UYVE7Y
Y BpallaTelibHOE JBMKEHNE TBEPOTO Tela
M .

78 OMEHT CHJIbI OTHOCUTEIILHO OCH BpaleHUs https://m.edsoo.ru/AY 2DMXMKR
IImeyo cunbl
C

29 JIOICHHE CHIL, TPHIOIKCHHDIX K TBCPAOMY https://m.edsoo.ru/VFOEBA878

teiny. LleHTp TskecT Tena. Y cnoBus



https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878

paBHOBECHSI TBEPAOTO Tena. Buasl
paBHOBECHS

30

Pemenue 3agau

https://m.edso00.ru/Q3QEPZXMR

31

Kontponbnas padota mo teme "J[uHamuka.
Cratuka TBepaoro tena'"

https://m.edsoo.ru/41HS90LZD

32

NMnynbsc MaTepuabHOW TOUYKH, CUCTEMBI
MaTepualbHbIX TOYeK. LIeHTp Macc cucTeMbl
MaTepHaIbHbIX TOYEK. TeopeMa o0 JBHKEHUU
LIEHTpa Macc

https://m.edsoo.ru/3PBMZ3HI|I

33

NMiynsc cuitbl M1 M13MEHEHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUYKEHUE

https://m.edsoo.ru/AINJW80116

34

35

MoMeHT UMITyJIbCa MaTepUaIbHOW TOUKH.
[IpeacraBnenue 0 COXpaHEHMH MOMEHTA
HMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3agau

https://m.edsoo.ru/CHS9DBR4I

https://m.edso0.ru/224025Z6M

36

Pabora cwiibl Ha MajIOM ¥ Ha KOHEYHOM
nepemerneHnn. I'padguueckoe npeacraBieHne
paboThl CHTbl. MOIIIHOCTD CHJTBI

https://m.edsoo.ru/B7N1YBP1N

37

38

39

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KNHETUYECKOW SHEPTUN
MaTepuaibHON TOYKH

IToTeHumanpHbIe U HEIOTEHIIUAILHBIE CUIIBIL.
ITorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTBfI KOCMHUYCCKast CKOPOCTh. CBs13b

pa6OTBI HCIIOTCHIMAJIBbHBIX CHUJI C
U3MEHEHHEM MEXaHMYSCKOM OHEPIrun

https://m.edso0.ru/N5QCCI1EIM

https://m.edsoo.ru/BHTO9W4CQ

https://m.edso0.ru/66P2WGWS4



https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4

CHCTEMBI TEJI. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM SHEpIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHue bepHymm Ui uaeanbHOU https://m.eds00.ru/O1C610G5F
KHUJKOCTU

41 KonrpoxsHas pabora HO,‘TeMe " SaKOH https://m.eds00.ru/SO90PC322
COXPAHEHHUS B MEXaHHUKE
Pa3BuTHe npencraBiaeHuit 0 mpupoae

42 TemnoTbl. OcHOBHBIE nosioxkeHust MKT. https://m.eds00.ru/0ZTXY71SW
Huddysus. bpoyHoBckoe ABMKEHHE
Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX

43 TeJl. XapakTep ABUKECHUS U B3aUMOJICHCTBUS https://m.edsoo.ru/lUX8FMV2CU
YacTHUIl BEUIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KomnuectBo Bemectna. IlocTosnnas https://m.edsoo.ru/5FCL7ZUUO
ABorazipo
Temneparypa. Ternosoe paBHoBecue. Illkana

45 https://m.edsoo.ru/SDOFUFGIL
Lenbcus

46 Pemenue 3amaq https://m.edsoo.ru/EGRV58D9F

47 WneanbHblii ra3. ['a30BbIe 3aKOHBI https://m.edso0.ru/01M0OX0OV4B

48 ¥pasiteine Meneneesa-Kaneifpora. https://m.eds00.ru/7RAZ800M4
Pemenue 3anau

49 AbcomtoTHas Temrneparypa. 3akoH [lanbToHa https://m.eds00.ru/27RGL3V1G

50 Hsonponeccel B HACATBROM rase ¢ https://m.edso0.ru/UQISUVODW
MMOCTOSIHHBIM KOJINYECTBOM BEIIECTBA

51 I'paduaeckoe nmpenacraBaeHne U30MPOIIECCOB: https://m.edso.ru/W1HC88PIA
M30TepMa, U30X0pa, n306apa

52 OcnoBHoe ypasaenne MKT https://m.eds00.ru/E65TLSWXG



https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Pemenue 3agau

https://m.edsoo.ru/8U427HIYJ

54

55

56

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOM HEprueH MocTynaTeIbHOro
TEIIOBOT'O ABMXKEHHUS €€ 4acTHUI]

O060011eHre ¥ cucTeEMaTh3aluus 3HaHUH 110
TeMme "OcuoBel MKT"

KonTponbnas padota no teme "OCHOBBI
MKT"

https://m.edsoo.ru/N6ETZ0LDZ

https://m.edsoo.ru/EDM5ZTZCY

https://m.edso0.ru/LTSZA1JQ7

57

TepmonnHaMmuyeckas cucrema. 3ajlaHue
BHEIIHUX ycsoBui uis T/ cucreMsl.
BuemHne u BHyTpeHHUE TapaMeTphI.
[TapameTpst T/l cuctemMbl Kak cpegHue
3HAQUYEHMSI BEJIMYHH, ONUCHIBAIOLIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

https://m.edso0.ru/4L636LXVZ

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounsBombHas penakcarus TJ]
CHCTEMBI K TETJIOBOMY PABHOBECHIO

https://m.edsoo.ru/LYMWVLIRP

59

60

Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMUKE.

VYcnoBus TPUMEHUMOCTH 3TOM MOAEIH

VYpaBuenune Menzeneesa-Knaneiipona u
BBIPAKCHUE JIJI1 BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/FOQVOQKQS8

https://m.edsoo.ru/TZJUGWSMZ

61

BeIpaxxenue 111 BHyTpeHHEN SHEPTUA
OJIHOATOMHOT'0 UJEAJIBHOIO rasa.
KBa3ucratnueckue u HecTaTHYECKUE
IIPOLIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DOneMeHTapHasi paboTa B TEPMOIMHAMHUKE.
Brrauciienne pabotel 1o rpaduky mporecca

https://m.edsoo.ru/YHE1589A1



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
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https://m.edsoo.ru/YHE1589A1

Ha pV-auarpamme

Tennonepez[aqa KaK CII0c00 M3MEHEHUS

63 BHyTpeHHel 3Heprun T/l cuctemsl 6e3 https://m.edsoo.ru/BDN5GEKP7
COBEpIIEHUSI pabOThI

64 KonBek1usi, TEmI0MpoBOJHOCTb, U3Ty4YECHHE https://m.edsoo.ru/QM4T9ETS8
KomnuectBo Tennorsl. TermwmoéMKoCTh Tena.

65 ¥ ACIILHAS 1 MOTAPHAS TEMI0EMKOCTH https://m.eds00.r/RQASBFIQ5
BelIeCTBa. Y JielbHAs TEIUIOTa CTOPaHuUs
TOTLIMBA

66 PactCr komiriectsa TeMIOTE! Mpit https://m.edsoo.ru/B4ANQ2B026
TerIoneperade

67 [Tonstue 06 aqnabatnom npouecce. [lepBorit httos://m.eds00.r/SOXBMXEYN
3aKOH T€PMOJAMHAMUKHI
KomnmdgecTBo TerioTsl u paboTa Kak Mepbl

68 U3MEHEHHUs BHyTpeHHel sHeprun T /1 https://m.edso0.ru/59W3F1X49
CUCTEMBI
Btopoii 3ak0H TepMOTUHAMUKH IS

69 PaBHOBECHBIX M HEPAaBHOBECHBIX TIPOIIECCOB. https://m.edsoo.ru/3BEBSKQ8G
HeoOpaTuMoCTh PUPOTHBIX TPOIIECCOB

70 HIpHHIHITET AEHCTBIS TEMTOBEIX MAIIHIL. https://m.edso00.ru/Z25PJPKKU
KT

71 MaxkcumansHoe 3Hauenue KIIJI. Lukn Kapnao https://m.eds00.ru/QATFSEOKO

72 Pemrenne 3agau https://m.edso00.ru/0QIVD6XJT
DKOJOTUYECKHE ACTIEKTHI HCIIOTh30BAHUS

73 TEIUIOBLIX ABUrareieii. TemmnoBoe https://m.edsoo.ru/ZIFEWQ2SV
3arpsi3HEHUE OKPYKAIOIIEH cpeabl

74 Pemenue 3agau https://m.edsoo.ru/UYVV9IT878

75 O06001IeHre U cucTeMaTU3aIKs 3HaHUN 110 https://m.edsoo.ru/AGUQLWI1EB



https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
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teme "Tepmoaunamuka. TemioBbie MamuHb"

76

77

KonTposbHas padoTa 1o Teme
"Tepmoaunamuka. TernaoBsie MalIMHbI"

[TapooGpa3oBanue U KOHIEHCAITHS.

Hcnapenue u kunenue. Y neiibHas TEILIOTa
mapooOpa3oBaHus

https://m.edsoo.ru/X4AG7PJVJ

https://m.edso00.ru/W4505S1GQ

78

79

Haceliennpie 1 HEHACBIIEHHBIE TTAPBI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JTABJICHUS HACBIIIIEHHOTO Mapa OT
TEeMIIEPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOT0 Tlapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHUS OT JIAaBJICHUS B
JKUJIKOCTH

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTEIbHAS BIAKHOCTD

https://m.edso0.ru/810XNZKD1

https://m.edsoo.ru/QRONGWOZ8

80

81

82

Pemenue 3agau

TBépnoe teno. Kpucramumueckue u
amopdHbIe Tesa. AHU30TPOINHUS CBOWCTB
KpHUCTAJIJIOB

IInaBnenue u KpucTajljin3danus. Y nenpHas
TCIJIOTA ITJIaBJICHUA. CY6J'II/IMaI_[I/I$I

https://m.edsoo.ru/PKAPBXZGT

https://m.edsoo.ru/YCMZ29JGZ

https://m.edsoo.ru/WYH1C81KN

83

Hedbopmamu TBEpAOTO Tena. PacTsokeHue u
cxarue. Casur. Moayine FOnra. [penen

yIpyrux aehopmariuii

https://m.edsoo.ru/961UIDFRU

84

85

TenmoBoe pacMpeHue KUIKOCTEN U
TBép}II)IX TECII. AHFapMOHI/ISM TCIIJIOBBIX
KoJ1e0aHui 4acTull BEllecTBa

IIpeoOpa3oBanue sHeprun B (ha30BBIX

https://m.edso0.ru/1R1740Q0N

https://m.edso0.ru/UUJOYTXYF



https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF

nepexoiax

86
87

ypaBHeHI/IC TEII0BOro OajaHca

Pemenue 3agau

https://m.edsoo0.ru/5CV1KKTMW

https://m.edsoo.ru/2L7THENBQ2

88

IToBepxHOCTHOE HaTsKeHUe. KanwispHsle
sIBJIEHUs. J{aBieHue 1o UCKPUBJIEHHON
IIOBEPXHOCTHIO KUAKOCTH. Dopmyra
Jlamnaca

https://m.edsoo.ru/Z9FYJNI4U

89

90

O06o0011ieHre 1 cucTeMaTu3alys 3HaHuH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3zoBbIe TIepexoan"

KontponbHas padota o teme "Arperarabie
cocrosiHus BemecTBa. @a3oBbie epexobl"”

https://m.edsoo.ru/V3TS29GT9

https://m.edsoo.ru/BTE57DDIP

91

DnexTpu3anys Tel U e€ IpOosIBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
ANEeKTpUuYecKux 3apsanoB. [I[poBogHukH,
TUDJIEKTPUKU U TIOTYIPOBOAHUKHU

https://m.edso0.ru/ESV1IQORBVX

92

93

94

DneMeHTapHBIN JIEKTPUUECKUM 3apsia. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOT0 3apsia

B3aumoneicteue 3apsanoB. Toueunsie
3apsabl. 3akoH Kynona

Pemenue 3agau

https://m.edso0.ru/QJTVEHK7Q

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

95

96

97

DnekTpuyeckoe noje. Ero neiictBrue Ha
AIEKTPUIECCKUE 3aPsI bl

Hanpsk€HHOCTB 3JIEKTPUUYECKOTO MOJIS.
[Tpo6uslii 3apsia. JIuHuM HaNPsSKEHHOCTH
aJIeKTpruecKoro nomus. OgHopoaHoe
JNEKTPUYECKOE TTOJIE

IloTeH1IMaIBHOCTD QJICKTPOCTATHICCKOI'O

https://m.edsoo.ru/EF3CUR72W

https://m.edso0.ru/9KBCOFP9X

https://m.edso0.ru/QJ4AHEFATR



https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR

mous. Pa3HoCTh MMOTCHIMAJIOB U HAIIPSI)KCHUC

HOTGHI_[I/IaJ'IBHaﬂ OHEpPIU 3apsaa B

98 ANEKTPOCTaTHYECKOM 1osie. [ToTenmnman https://m.edsoo.ru/Y ODNX8N9Z
ANEKTPOCTATHYECKOTO TTOJISI
CBs13b HANPSHKEHHOCTHU TOJISL M Pa3HOCTH

99 MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO https://m.edsoo.ru/3WNQFLP9Y
oJIs

100 Hpmtuﬂn CYNEPHOSHIMH SCKTPIHECHIX https://m.edso0.ru/WS1GYR413
noJiei

101 Pemenue 3amau https://m.edso0.ru/2630Y5063

102 Hoze TO‘{G‘{UHOFO sapsna. Loste pasromeptio https://m.eds00.ru/BGX3JCTAQ
3apshKeHHOU chepbl
[Toste paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [lose paBHOMEpPHO 3apsKEHHOM https://m.edsoo.ru/L4L5W448T
0OECKOHEYHOM MIOCKOCTH

104 [TpOBOIHUKH B JIEKTPOCTATUICCKOM TIOJIC. https://m.eds00.ru/6GVP71B38
VYcnoBue paBHOBECHS 3apsAJI0B

105 JUOTSKTPHKH i MONYMPOBOLHHKIL B https://m.eds00.ru/3G6DWKG2I
ANEKTPOCTATUYECKOM T0JIe
Konnencarop. DneKTpoéMKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTH INIOCKOTO https://m.edsoo.ru/GHLGD83X7
KOHJICHCATOpa

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB https://m.edsoo.ru/60WN2ZDH8

108 HocrenopatensHoe coepuHenme https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOTO KOHJIEHCATopa https://m.edso0.ru/SW376XS21

110 Pemenue 3amau https://m.edsoo.ru/NLHAFI8YY

111 JIBrKeHne 3apsyKeHHON YaCcTHIIbI B https://m.eds00.ru/9PGVSYIWG



https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG

OOAHOPOJHOM JJICKTPUYCCKOM I10JIC

112 Pemenue 3amau https://m.edsoo.ru/UXILTUSMXW
O00011IeHNE U CUCTEMATH3a 3HAHWI 110

113 . HSAII SHATHI A https://m.eds00.ru/QCIRPYCGA
TeMe "DIEeKTPUUYECKOe ToJIe
KonTtponsHasg pabora 1o te

114 " HIPOIIbHAZ paboT r,[, TeMe https://m.edsoo.ru/WRQGZBRF7

DNeKTpUYEeCcKoe moJie

Cuia Ttoka. ITocToSIHHBIN TOK. Y CII0BUA

115 CYLIECTBOBAHHUSI IIOCTOSTHHOTO https://m.edsoo.ru/L8LE4KUV5
ANEKTPUUIECKOTO TOKA

116 Ucrounnku Toka. Hanpsixenue u 3/1C https://m.edsoo.ru/RUFCAYTDO
3 0] .

117 AKOH LM JUIs yHacTia et https://m.edso0.ru/64\VZXZ2GP
DNEKTPUUECKOE CONIPOTUBIICHUE
3aBHCHMOCTb CONPOTHUBIICHUS OJHOPOIHOTO

118 MIPOBOJIHHUKA OT €0 JTMHBI U TIJIOIIA TN https://m.edsoo.ru/KE2FEN35X
MOTICPEYHOTO CEUCHUS
Vv .

119 FIGTIPHOE COTPOTHBIICHIE BEIIECTEA https://m.edsoo.ru/Y4ZTZRZAI
Pemntenue 3agau
IlocnenoBarenbHOE, MapalyIeILHOE,

120 FOBATCIILHOE, HAPaLICIbH https://m.edsoo.ru/VE37ERCK6
CMEIIIaHHOE COSTMHECHHUE TTPOBOTHUKOB
Pacuét pa3BeTBIEHHBIX DIEKTPHUUECKUX

121 . p p https://m.edsoo.ru/OQHI1PIPRF
ueneit. [IpaBuna Kupxroda

122 Pemenue 3amau https://m.edsoo.ru/LXRB618PO
Pabota ni1e €CKOI'0 TOKa. 3aKo0

123 T4 DIISKTPHICCKOr0 TOKa. 3aKOH Jhioyiis https://m.eds00.ru/PLTTBZGPC
—Jlenna

124 Pertenne 3amau https://m.edsoo.ru/R6JHOGRY6
MontHoCTE DIIEKTPUYECKOro TOKa. Temiona

125 HI P fopat https://m.edsoo.ru/CONEPSIIH

MOIIIHOCTb, BBIJIENIA€MAasi HA PE3UCTOPE



https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH

126 Pemenne 3amau 1 https://m.edso0.ru/90KODG7HY
SJ1C E€HHee

127 JIC M BHYTpCHHCE CONPOTHBIICHHE 1 https://m.edsoo.ru/MGCEWIVUL
HCTOYHUKA TOKa
3 0) 5 7

128 aron Lma Ilﬂil MOTHO} (3AMKHYTOH) 1 https://m.edsoo.ru/XQP3R9DK4
ANEKTPUYCCKOM IIeTH

129 Pemenue 3amau 1 https://m.edsoo.ru/XDAVLS3JL

130 MoOIIHOCTh UCTOYHUKA TOKA 1 https://m.edsoo.ru/0WH2Q5J0S

131 KopoTtkoe 3ambikanmne 1 https://m.edsoo.ru/SWFHKYNVF

132 KonneHcarop B ienu MOCTOSSHHOTO TOKa 1

133 Pemrenue 3agau 1 https://m.edso0.ru/52KZZJPDT
P "TI I

134 cHierme 3az1atv1 1o T"eMe OCTOHBIH 1 https://m.edsoo.ru/5175121DC
ANMEKTPUICCKUH TOK
P "TT 7

135 cHierme gaﬂatj 1o T"eMe OCTOAHRIH 1 https://m.edso0.ru/DX6SFSQ5I
ANEKTPUUYCCKUI TOK
Pemenne 3aga4u no teme "Ilocto i

136 HIEHHE 332 [j " T" M TR 1 https://m.eds00.ru/K835E5INT
ANMEKTPUICCKUH TOK
00600 I

137 © ,I,HeHHe 1 CHCTeMaTmaHHﬂ 3H%HHH '1,10 1 https://m.edsoo.ru/WXUI1RUC5
teMe "[1OCTOSIHHBIN JIEKTPHYECKUN TOK
K §] "IT 7

138 OHTpOITbHAA E)a OT"a fOTeMe HOCTOMHEIM 1 https://m.edso00.ru/7S4PGOQHP
ANEKTPUYECKUIN TOK
DNeKTpUYeCcKast MPOBOAUMOCTE PA3IMIHBIX

139 BEIIECTB. DIIEKTPUICCKUI TOK B METaJIaX. 1 https://m.edsoo.ru/DVV219CC72
CBepXnpoBOIMMOCTb
DNEKTPUUECKUN TOK B paCTBOPAX H

140 pacrmiaBax 3JeKTpoiauToB. 3akoHbl Dapayes 1 https://m.edsoo.ru/36L9OKOEE
JUTSL DTICKTPOJTH3a

141 DnexTpuuecKuii ToK B razax. [lmazma 1 https://m.edsoo.ru/MEDWMLCJ6



https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6

142

DneKTpUUecKuil TOK B Bakyyme. BakyymHble
PUOOPHI

https://m.edsoo.ru/HNIAJ5B73

143
144

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TonynpoBoaaukoBbie mpudopsl.C.P

https://m.edsoo.ru/56 KAVJECB

https://m.edsoo.ru/EKLROQTDAX

145

146

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKA U HANIPSIKEHUS B
LEMNH TOCTOSTHHOTO TOKA MPH MOMOIIN
AHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
pubopoB" unu "3HaKOMCTBO ¢ IUGPOBOIL
naboparopueii o ¢puzuke. [Ipumepsl
nu3MepeHus: GU3NYECKUX BETUYUH MIPU
MTOMOIIY KOMITbIOTEPHBIX AATYUKOB"

®uznueckuil NpakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTI'O IBUKEHHUS C LIEIIbIO
OIIpeeNIEHUs] MTHOBEHHOU ckopocTu"

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo.ru/CN3FHCY83

147

148

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepeHue ycKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JBHKCHHUH 10 HAKIIOHHOH IJIOCKOCTH" WIIH
"UccnenoBanue 3aBUCUMOCTH IIYyTH OT
BPEMEHHU MIPU PABHOYCKOPEHHOM JBUXKEHUU"

@uU3NYECKU NPAKTUKYM II0 TEME
"M3MepeHne yCKOpeHHst CBOOOIHOTO
najgeHus" win "M3yuenue ABMKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

https://m.edso0.ru/70Y40Y610

https://m.edso0.ru/87JADYSZ2

149

®usnueckuil NpakTUKyM 1o Teme "M3yuenune
JBAKEHUS TeJa IO OKPY>KHOCTH €
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO" MU
"HccnenoBanue 3aBUCUMMOCTH IIEPHOJA

https://m.edsoo.ru/DY1D4C16J



https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

oOpareHus KOHMYEeCKOrO MasiTHUKA OT €ro
napameTpoB"

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue paBHOAECUCTBYIOLIEH CUIIBI TPU
JBIKEHUH OpycKa 10 HaKJIOHHOU
mwiockoctu" wiu "IIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JIBUKEHUs OpycKa
10 HAKJIOHHOH IJIOCKOCTH Ha 3a/1aHHOE
paccTositHue OT ero Macchl”

https://m.edsoo.ru/ZTOFG6J4U

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"HccemoBaHue 3aBUCUMOCTH CHII
YIPYrOCTH, BOSHUKAIOIINX B MIPYKUHE U
pPE3HMHOBOM 00pa3siie, oT ux aepopmanun"
nnu "M3ydeHne NBUKEHUS CUCTEMBI TEl,
CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIETKHH OJIOK"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue kodpuimenTa TpeHus mno
BEJIMYMHE YTIIOBOT0 KO3 puireHTa
3apucumocTt FTp(N)" mnu "MccnenoBanue
JBUKEHMsI OpyCKa 110 HaKJIOHHOM TIOCKOCTH
C mepeMeHHbIM KO3 (PULIUEHTOM TpeHUs"
i "M3ydeHne IBUKEHHS Tpy3a Ha Bajy C
TpeHueM"

https://m.edsoo.ru/UL391C40D

https://m.edsoo.ru/78PFNYOAZ

153

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycIoBUN paBHOBECHUS
TBEPAOTO TeNa, UMEIOIIETO OCh BpalieHus"
nmy "KoHCcTpynpoBaHye KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue

https://m.edso0.ru/MI0QT27R6



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6

YCTOMYHMBOCTH TBEPJOTO TENIA, UMEIOLIETO
Ionaas onops"

154

155

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ummynbca Tejaa 1o TOpPMO3HOMY
nytu" win "M3mepenne cuiibl TSIru, CKOpoCTH
MOJIENIN HIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Tsru" uinu "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa C UMIYJIbCOM CUJIBI" WIIH
"HccenenoBanue cCOXpaHeHUsl UMITyJbCca IIpU
ynpyrom Bzaumojencteun" win "M3mepenune
KMHETUYECKOM SHEPTUu Teja 110 TOPMO3HOMY

"

yTH
®uznueckuil NpakTukyM no teme "M3yuenue
M30TEPMHUUYECKOTO Mpoliecca (PeKOMEHI0BaHO
HCIIOb30BaHKue udpoBoi 1abopaTopun)"
unu "M3ydeHne u30XopHOro nporecca’ uiu
"N3yuenue nzobapHOTo mporecca’ win
"IIpoBepka ypaBHEHUs COCTOSHUSA"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenpHON TEIIOEMKOCTU " Ui
"UccnenoBanue mpoliiecca OCThIBAaHUS
Bemectna" i "Mccaenosanue agnabaTHOroO
npouecca" unu "M3ydenne B3auMOCBSI3H
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS U TEMIIEPATYPhl KUTICHHS
JKUIKocTen"

https://m.edsoo.ru/FZ0CNRGTA

https://m.edsoo.ru/T66K4CKZG

https://m.edsoo.ru/PPBTS0U4D

157

®usnueckuil NpakTUKyM 1o Teme "M3yuenune
3aKOHOMEPHOCTEN UCITapeHUs KUAKOCTEN"
nmy "M3MepeHue yenbHOM TeIIOThI

https://m.edsoo.ru/0ZA5PMDO07



https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07

158

I1aByieHus Jabaa" win "M3yueHue cBONCTB
HACBHILEHHBIX MapoB" win "M3mepenue
a0COIOTHON BIQKHOCTH BO3/IyXa U OLIEHKA
Macchl mapoB B nomeniennn". Mamepenue
ko3¢ (duULIeHTa TOBEPXHOCTHOT'O HATSHKEHUS

@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmroienne npeBpaiieHus: SJHEpruu
3apsHKEHHOTO KOHAEHCATOpa B IHEPTHIO
n3inydeHus ceeroanoaa” wiu "M3yuenue
MPOTEKAaHUS TOKA B IIETIH, COJEPIKaIIeH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MMOTEHLIMAJIOB (HAIPSKEHUS) IpU
IIOCJIEI0BATEILHOM COEITUHEHUHN
KOHJIeHCaToOpoB"

https://m.edsoo.ru/5SBPTN1YZU

159

®Ou3MUECKuil MPAKTHKYM 10 TEME
"HccneagoBaHne CMENIaHHOIO COEMUHEHUS
pesuctopoB" unu "M3aMepenue ynenbpHOro
COIIPOTHUBIIEHUS IPOBOIHUKOB'" WK
"HccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaMpPsKEHUs U1 JIaMIThl HAaKaTUBaHUs"

https://m.edsoo.ru/UAIS3VVKE

160

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue snextponusa" uim
"N3mepenue 3apsaa 0THOBAJIEHTHOTO HOHA"
nin "UccienoBanue 3aBUCUMOCTH
COIIPOTHBIIEHUS TEPMOPE3UCTOPA OT
TeMneparypsl” win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKU auoja"

https://m.edsoo.ru/72JJ3YC6L

161

PeseprubIil ypok. O60061eHIE 1
cucreMarul3anuda 3HAHUI 10 TEME

https://m.edsoo.ru/LQO93M5SQ



https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE
https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ

"Kuuemaruka"

162

163

164

PesepBubIil ypok. O600111eHIE 1
CUCTEeMAaTH3aIHsI 3HAaHHUH 110 TeMe
"Tunamuka"

PesepBubIil ypok. O60011eHIE 1
cucTeMaTu3anus 3Haguil no teme "CraTtuka
TBEpAoro tema"

PesepBHrlit ypok. O60011eHNE 1
cUCTEMAaTH3alus 3HAHUH 110 TeMe "3aKOHBI
COXpaHEHUS B MEXaHUKe"

https://m.edso0.ru/S7CS1UFMI

https://m.edsoo.ru/XVUMKRX6N

https://m.edso0.ru/C37WXULT?2

165

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTu3aius 3HaHui 1o teme "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOI Teopun”

https://m.edsoo.ru/3PBKBKI16D

166

167

168

PesepBHeIit ypok. O000IICHHE 1
cCHCTEeMaTHU3alus 3HAaHUIA TI0 TeMe
"TepmoanHamuka. TernaoBble MaIUHBI"

PezepBHblit ypok. O60011eHNE U
cucTeMaTHU3alus 3HaHUH 1o Teme
"ArperaTtHble cocTosiHMS BelecTBa. dDa3oBbie
nepexonr"

HroroBas koHTpoNbHAs paboTa 3a Kypc
10 xnacca.

https://m.edsoo.ru/IZZC67VF1

https://m.edsoo.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE

169

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3alusI 3SHAHHH.

https://m.edsoo.ru/ANCOULLQOV

170

PeseprubIil ypok. O60061eHIE 1
cUCTEeMaTH3aIns 3HaHUH .

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16

https://m.edsoo.ru/WZ02PRIG1



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Nen/m Tema ypoka Kontposbubie IIpakruueckue
Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI padoThI
B3anmoeiicTBHE MOCTOSTHHBIX MAarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe moie. 1 https://m.edsoo.ru/H05J3PQ24
I'mnote3a Ammepa
BexTop marautHoM nnaykuuu. [Tpunnumn
2 CyNEpIIO3UIMU MAarHUTHBIX NoJiel. JInHumn 1 https://m.edsoo.ru/0YNNE57SO
MarHUTHON WHTYKITUU
3 MartuTHoe nose POBOAHIHKA ¢ TOKOM. 1 https://m.edsoo.ru/F10ASACBX
OmnbIT DpcTena
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb https://m.edsoo.ru/1JEDF5SHEN
5 Pemenue 3amau https://m.edsoo.ru/R80PKEZP4
6 TpumereHne 3akoHa AMIICpa. 1 https://m.edso0.ru/5A2ACKSRB
DNeKTpou3MepuUTENbHbIE TPUOOPHI
Cuua Jlopeniia, e€ HanpaBJICHUE U MOJTYJIb.
7 JIBr>KeHue 3apsiKEHHOW YaCTHUIIbI B 1 https://m.edsoo.ru/6MB8YZ8TN
OJIHOPOJTHOM MarHUTHOM IT0JIe
Pemenue 3agau https://m.edsoo.ru/FWURORSOE
9 Pa6ora cuiel Jlopenia https://m.edsoo.ru/MTHD23Z45
10 Pemenue 3amau https://m.edsoo.ru/GH8JAPHBQ
11 MarnutHoe noste B peliecTse. 1 https://m.eds00.ru/W7THGQBK70
deppoMarHeTHKH, mapa- U JuaMarHeTUKU
12 OCHOBHBIC CBOHCTBA (pPPOMATHETHKOB, 1 https://m.eds00.ru/960J4E47D

[Tpumenenue heppoMarHeTUKOB



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D

13

Pemenue 3agaq mo reme "MarautHoe mose"

https://m.eds00.ru/Q8JGTYNHT

14 Pemenue 3amay o reme "Marautsoe moJie" https://m.edsoo.ru/MPCUALFIM
S 5 .

15 BIICHHE aﬂeKTpOMarHHTHf) 1 HHAYIIUTT https://m.edsoo.ru/V7BSKAUS89
[ToTok BeKTOpa MarHUTHOM MHIYKIIUU

16 OC unaykmu https://m.edso0.ru/8TLELGTJZ
3 .

17 AKOH SCKTPOMATHHTHON HHAYRIIH https:/m.eds00.ru/7TEOPOGAR3
®dapajes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko https://m.edsoo.ru/IONVHO1NK
SJIC

19 HAC MHAYKIHH B ABIKYUHXCA https://m.edsoo.ru/X00ISRAA1
IIPOBOIHHKAX

20 Pemenue 3amay https://m.edsoo.ru/ZZTUBO2GQ

21 [IpaBuso Jlenna https://m.edsoo.ru/GIRNARYL9
%1 .K

22 HAYKTHBHOCTE. RATYIIKG HHAYKTHBHOCTH https://m.edsoo.ru/37WBAJCTF
B IIE[IM ITOCTOSHHOI'O TOKA
s .OJ1C

23 BIICHHE CAMOMHIYKIHH. I]1 https://m.edso0.ru/99CECGMBH
C&MOI/IHI[YKIII/II/I
D

24 HEPTIVT MATHHTHOTO HOIT KATYLIKH © https://m.edso0.ru/PS4XRHOGS
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau https://m.edsoo.ru/MAWTH1ZS0

26 O606£IICHI/I€ u CI/ICTeMaTI/I'L".aIII/ISI 3HAHUH 110 httos://m.edsoo.ruM/ZCM1SBLO
TeMe "DIeKTpoAMHAMUKA
K o

27 POHTPOTILHAT paboTa HO TeMe https://m.eds00.ru/NOQLKIA5Y

DNEeKTpOIUHAMUKA

Komnebarennuast cucrema. CBoOOIHEIE

28 https://m.edso0.ru/R7D8WGSTQ
konebanus. ['apMoHndeckue KoneOaHus
K

29 HHEMATITICCKOT H AMHAMHIICCKOE https://m.eds00.ru/G1UGMIASP

oIHCcaHue KoJIe0aTeNbHBIX JBHKEHNI



https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P

DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 . https://m.edsoo.ru/3A83V2VLE
KOJIeOaHUH U3 UX DPHEPTETUICCKOTO U
KHHEMATHYECKOT'O OIMCAHUS

31 Awmrmutyna u (asza kojaebanui https://m.edsoo.ru/IRUHIPMT1
[Tepuon n yactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MaTeMaTU4YeCcKoro MasTHuka. [lepuon https://m.edsoo.ru/BUSUSUF04
CBOOOJTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aTyxaroumme Konedanus. BLiyxIeHHbIE https://m.edso00.ru/TGTITWAUOQ
koJsieOanus. Pe3oHanc

34 ABTOKOJICOAHUS https://m.edsoo.ru/BW1KOUGVP

35 Pemrenue 3amau https://m.edsoo.ru/ XPWCJ9CPJ

36 Ypoi-konpepenius "Mexanmeckue https://m.edsoo.ru/DAYGBRUYJ
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 O606£IICHI/I€ Y CHCTeMaTH3allnsl 3HaHUH 110 httos://m.edsoo.ru/SV7MHCHI0
teMme "Mexanndeckue kojicoanus"

38 SHGKTpOMarHHTHHe KozeOaHu. https://m.edsoo.ru/H5B2WSAPN
KonebaTenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsga KOHJIEHCATOpa C AMIUTUTYIOU CHIIBI https://m.edsoo.ru/RHGLVVKQ5
TOKa B KOJIeOATETbHOM KOHTYpE

40 3aKOH COXPAHCHHS SHEPIHH B HICATLHOM https://m.edso0.ru/MMO1P2WQN
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIE

41 Kosie0aHusl. BeIHyX/1eHHbIE https://m.edsoo.ru/4VHII3UMW

OJICKTPOMAariuTHBIC KOJIeOaHHSs



https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0
https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW

Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 https://m.eds00.ru/OG6JQHTOD
B 1IENI1 IEPEMEHHOT0 TOKa

43 Katynika HRAYKTHBHOCTI B Ilei https://m.eds00.ru/6P4EK01H7
NEPEMEHHOTO TOKa

44 iiﬁ:ie?{ﬁiiﬂfoﬁwmmecmn tenm https://m.edsoo.ru/P1FZDISQV
MonHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE https://m.eds00.ru/6P4CXH152
CHJIBI TOKA U HaNpsKEHUS

46 Pe3onanc B aneKkTpuyecKoi menu https://m.edsoo.ru/AYQWXESRA

47 Pemenue 3amau https://m.eds00.ru/0CVLSMIOS
WneanbHbIi TpanchopmaTop.

48 [IpousBojicTBO, NIEpeiaya U NOTpedICHUE https://m.edsoo.ru/F142U7UQR
ANEKTPUYECKON SJHEPIUU
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 aneKTpodHeprun. KynpTypa ncnonb30BaHus https://m.edsoo.ru/UYDMJIDXZW
AIIEKTPOIHEPTUH B TIOBCETHEBHON YKU3HU

50 Pemenue 3amau https://m.edsoo.ru/IR54QM6F2

51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK

59 O06o0011eHNe U cucTeMaTU3alMsl 3HAaHUH 110 httos://m.edsoo.ru/16Y Y Y79EQ
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHuueckre BOJIHBI. XapaKTepUCTUKU httos://m.edsoo.rW/OPEY ANBXC
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edso00.ru/4S5QXKBUX

55 3ByK. XapaKkTEpUCTUKH 3ByKa https://m.edsoo.ru/lUEH3ZVKKV

56 Mugpassyi u ynstpassyk. lllymosoe https://m.edsoo.ru/24XDNL1P1

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl



https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

57

Pemenue 3amau

https://m.edso0.ru/SWQOQHEYAJ

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
SJICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAardiuTHBIX BOJIH

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

62

63

[IpuHIUIIBI PaIUOCBSI3U U TEICBUACHUSI.
Panuonokanus. DneKTpOMarHuTHOE
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl
KoHntposnbHast pabora o teme "Konebanus u
BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHUs CBETa

https://m.edsoo.ru/7KCCHOBN5

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHMsI CBETa

Otpaxenue csera. Ilnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NOKA3aTeb MPEIOMIICHUS.
[TonHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaXKEHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUSA CBCTA

https://m.edsoo.ru/3H2YL4RA4I

https://m.edsoo.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR

https://m.edsoo.ru/C4D3UDGG4

68

Xon ydeit B mpusMe. Jlucnepceust cBera.
CrnoxHbIif cocTaB Oemoro cBera. Lpet

https://m.edsoo.ru/HYZWS63L2



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2

JInn3bl. @OKyCHOE PacCTOSIHUE U

69 https://m.edso0.ru/SXWYEXTXM
ONTUYECKas CUJIA JIUH3BI

70 Hoctpoere usoOpaienmuii B MHu3aX 1 X https://m.eds00.ru/6SRTDG4V7
cucTtemax. Y BEJIMYEHHE JIMH3bI
Pemmenue 3aa4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTy4aeMbIX C IIOMOIIIBIO https://m.edsoo.ru/YAGCQPWZX
JIH3

72 ['ma3 kak onTuyeckas cucrema https://m.edsoo.ru/OVMKI19EZ

73 Pemeriie 3aﬂaq.UHpe11enm HPHMEHIMOCTH https://m.edsoo.ru/OENIDYBRZ
TEOMETPHYECKOMN ONTHUKH

74 CKOpOCTb CBETA U METO/Ibl €€ U3MEPEHUS https://m.edsoo.ru/UCGBDSEVT

75 Hucnepcus ceera https://m.edso00.ru/1VI1JZOF05

76 HNHuTtepdepenius cBera https://m.edso00.ru/ZQB6756KE

77 KoreperTible HCTOMHIKH. Y C10BIA https://m.edso0.ru/HIXX3P5WN
HAOJTI0ICHUST MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau https://m.edso0.ru/SX9F3FNP3

79 [TpumeHeHne uHTEpHEpEeHINN https://m.edsoo.ru/1IISQLEDM

80 Judpakmnus ceera https://m.edso0.ru/KPOD2N63D

81 Jlagparinonnas peuierxa. eiosne https://m.edso0.ru/V7S3Y95TQ
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB

82 Penrenne 3amau https://m.edsoo.ru/LI6LZ3AWE

83 HortepetHocts CBETOBBIX BOH. https://m.edsoo.ru/TWKJIKW3NH
[Monspuzanus cera

84 Pemenne 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBbIE ABJIEHUS B IPUPOJIE https://m.edsoo.ru/VJW9IR3ES

86 O0o01IeHre U cucTeMaTu3alys 3HaHU| 0 httos://m.edsoo.ru/ZOLIZTMYC

Teme "OnTuka"



https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC

87 KonTponpHas padora o teme «OnTuka» 1 https://m.edsoo.ru/WMVM1ARQU
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1 https://m.edso0.ru/GT085PL4Q
HPUHIUI OTHOCUTEIBHOCTH

89 ic:;z;sg;;;gs:;mnwon TeOpHH 1 https://m.edso00.ru/S5VL5W7WK
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcnoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1 https://m.edso0o.ru/7ZFTX1X84
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpAIlleHUE JITTHHBI

91 DHEPIHS i HMIYJILC PEIATHBHCTCKON 1 https://m.edso0.ru/GPUPD6117
YaCTHUIIBI

92 CBi3b Macch ¢ ?Hepmeﬁ 1 HMIYILOOM 1 https://m.eds00.ru/UOC7TGTEMG
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TIOKOSI

93 PaBHOBECHOE TEIIIOBOE U3TYUECHHE 1 https://m.edsoo.ru/YWVZA9QOH

94 3akoH cMereHus Bura 1 https://m.edsoo.ru/R1IJD6DWAM

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1 https://m.edsoo.ru/RW82CYU89

96 DHeprus ¥ UMITYJIbC (POTOHA 1 https://m.edso00.ru/14SLLOJ97

97 Dorospderr. Omeirer A. T Crozetosa. 1 https://m.edsoo.ru/NM4VEIDIM
3akoHsb! poTodddexra

98 Ypanenne SHHUITCHKA U1 GoTOOppeKTa. 1 https://m.eds00.ru/DOQYSU4GM
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. OnbitTel [1. H. JIeOeneBa https://m.edso00.ru/1746\VP412

100 BonHOBEIE CBOMCTBA YaCTHII https://m.edsoo.ru/UMEW9AQOCE
Bomne! ne bpoins. Jlnuna BonHb! ae bpoiins

101 U pa3Mepbl 00JIACTH JIOKATH3AIUN 1 https://m.edsoo.ru/MVA3A30ZQ

JIBUKYIIIECCS YaCTULIBI



https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7
https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ

102

KopryckynsipHO-BOIHOBOM TyaJIn3M

https://m.edsoo.ru/2XMBTMSAQ

103 Judpaxius 1eKTPOHOB Ha KpHUCTaJIax https://m.edso00.ru/XH242PNOK
Crnenuduka u3mMepeHnid B MUKPOMHUPE.

104 CooTHOIIICHHs HEOTIPeACIEHHOCTEH https://m.edsoo.ru/BMLQCWUGS
['eiizenOepra

105 Pemenue rpaduyecknx 3amaq https://m.edsoo.ru/D207BTWDJ

106 Pemenue pacuéTHbIX 33124 https://m.edsoo.ru/ZUBH25VJV
KonTponpHas padora o Temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJTHOBOI https://m.edsoo.ru/U4HQ8CZ90
nyanu3m"

108 OMBITHI 1O UCCIICIOBAHUIO CTPOCHUS aTOMA. https://m.edsoo.ru/BMMRTGEKL
[Tnanerapuas moxens aroma Pezepdopra

109 [Toctynater bopa https://m.edsoo.ru/SWV5SUN8J

110 Bistet cniekrpos. CrekTp yposiet snepriit https://m.eds00.ru/T6T3FTQ6Y
aToma BOAOpO/a

111 (TIOHTAHHOE U BLHYKICHHOS H31yHeHie https://m.edsoo.ru/WJ95LAO0P
CBETa

112 Jlazep https://m.edso0.ru/CAG7KBIQ7
Hyxiionnas mogens siipa I'eiizenGepra-

113 HBanenko. 3apsi 1 MacCOBOE YUCIIO sAJipa. https://m.edsoo.ru/JGIMALCVV
H3oTonbl. PagnoakTMBHOCTH
3aKoH painoaKTUBHOTO pacmnana. CBoHCTBa

114 HOHHM3HPYIOLIETO H3TyHeHus. Bitsiie https://m.eds00.ru/8QM2PGAJI
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3nmerpus
DHeprus CBS3U HYKIIOHOB B siape. S nepHbie

115 cuiel. Jleext Maccol aapa. SnepHbie https://m.edsoo.ru/YOQ4MRH2H

peakmuu. Snepasie peaktopsl. [Ipobiaemsr
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YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCIeI0BAHUS
3JIEeMEHTapHbIX YacTull. OyH/1aMEeHTaIbHbIE
B3aUMOJECUCTBUA. bapuoHbl, ME30HBI U
nentoHsbl. [IpencraBnenune o CtangapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

https://m.edsoo.ru/IEJHULHD5

117

118

119

120

121

Kontposnbnas pabora « @usnka atomar

Oransl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
actpoHoMuu Pusnka 3a npeaesamMu
CranpaprtHoit mogenu. TéMHas matepus u
TéMHas SHeprus. ENMHCTBO Gpu3nveckoit
KapTHUHBI MUpa

[TpruMeHNMOCTb 3aKOHOB (PU3UKH IS
00BSICHEHUS TPUPOJIbI KOCMHUUECKUX
00BEKTOB. MeTo 1l aCTPOHOMHYECKHX
HUCCIeN0BaHuN

CoBpeMeHHbIE ONTHYECKUE TEIECKOIbI,
pauoTeNecKONbl, BHEaATMOC(hepHas
aACTPOHOMHS

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3BE3/1bI, IUTAHETHI, UX BUJIUMOE JIBUKCHHE

https://m.edsoo.ru/A6IW5WE4Z

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE

https://m.edso0.ru/TNS5KWOTY

122

123

Comeunas cucrema. Comaite. CoitHeuHast
aKTUBHOCTH. McTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.
Jnarpamma "cnieKTpajbHBIN Ki1ace —

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/1XHH46BIR



https://m.edsoo.ru/1EJHULHD5
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https://m.edsoo.ru/1XHH46BIR

CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IIOCICa0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABJICHUS O IIPOUCXOXKICHUU U
sposony CosHIa ¥ 3BE€37. OTallbl )KU3HU
3BE3

https://m.edsoo.ru/IF3TMPI01

https://m.edso0.ru/Y3MJO6ZTY

126

Mieunsiii [Iyte — Hama 'amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B APAX TaJaKTUK

https://m.edsoo.ru/PHTIFZRQV

127

128

129

Bcenennas. Pacuupenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PennkToBoe n3iyueHue

MacmrabHas ctpykTypa Beenennoii.
Meraranaktuka Hepeménnbie mpooiembl
ACTPOHOMHH.

KonTtponbHas pabota « Di1eMeHTbI
ACTPOHOMMHU U acTPO(UBUKI».

https://m.edsoo.ru/UCGD0OBD7Y

https://m.edsoo.ru/XTCIKQGX4

https://m.edsoo.ru/\WCAIUBA20Q

130

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHre MarHUTHOTO TOJIS
MOCTOSTHHBIX MarHUTOB" WJTH
"HccnenoBanue CBOWCTB eppoMarHeTHKOB"
win "HccrnenoBanue n1eicTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
uin "Onpenenenre MarHUTHOW MHIYKIIUU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

https://m.eds00.ru/567ERZSQT

132

Pu3NYeCKuil TPAKTUKYM I10 TEME

https://m.edsoo.ru/6041U180D



https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
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https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D

"UccnenoBanue sSiBIEHUS 31€KTPOMArHUTHOM
uHaykuu" wim "OnpeaeneHue HHAYKIUU
BUXPEBOTO0 MAarHUTHOTO TOJIs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CaMOMHIYKIIUN"

133 ;
i "CO0opKa MOZENH 3JIEKTPOMArHUTHOTO

1 1 https://m.edsoo.ru/FNW63917S

reseparopa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO

134 1 1 https://m.edsoo.ru/GAXGUGIKA

MAasiTHUKOB"

®dusnyeckuii MPaKTUKYM 110 TeMe
135 "IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM 1 1 https://m.eds00.ru/SI3HWUJFI
MasiTHUKE"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IOCJIE0BATENBHO COCIUHEHHBIE

136 A " 1 1 https://m.eds00.ru/LNOY8MGT9
KOHJIEHCATOP, KaTYIIKy U pe3UcTop" uiu

"UccnenoBanue paboThl HCTOYHUKOB CBETA B

1ETNU TTIePEMEHHOTO ToKa"

Du3nUeCKU IPAKTUKYM I10 TEME

137 " . " 1 1 https://m.edso00.ru/7TER2Y2WQ
H3ydyenue nmapamMeTpoB 3ByKOBOW BOJIHBI
Pu3nUeCcKuil IPAKTUKYM 110 TEME
HH
138 SMEPEHHE MORASATEI HPCITOMICHIA 1 1 https://m.edso0.ru/PSFJZF82U

crexsa" win "[lomyuenue nzoopaxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"
Pu3NYeCcKuil TPAKTUKYM I10 TEME

139 "HccnenoBanue 3aBUCUMOCTH (POKYCHOTO 1 1 https://m.eds00.ru/Q0Q2UZ8N9
paccTosiHus OT BellecTBa (Ha puMepe



https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
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XKUIKUX TuH3)" 1w "M3mepenue GokycHoro
pPacCTOAHUS PACCEUBAIOIINX JIUH3"

140

141

142

143

144

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHIHH
U TnoJsipus3anuu ceera'

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHne UMITYJIbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apSKEHHBIX YaCTULl B MATHUTHOM
nosie)"

Ou3nyecKuil MPakTUKYM IO TEME
"U3mepenue nocrosinHou [l1anka Ha OCHOBE
uccienoanus Gporoddpdexra” wim
"UccnegoBanue 3aBUCMMOCTH CHJIBI TOKA
4yepe3 CBETOAMOT OT HAMPsHKEHUs "

Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
nocTtostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOrO (hoHa ¢
WCIIOJIb30BaHUEM JIO3UMETpa' UIn
"N3yuenune moromenus 6eTa-4yacTull
amoMuHuem"

Du3nYeCcKuil IPAKTUKYM I10 TEME
"HaOnroenus 38E31HOTO HEOA
HEBOOPYXEHHBIM T'JIa30M C HCITIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN IS
orpezeNieHus OJI0KEeHUsI HeOECHBIX

https://m.edsoo.ru/RIEYWY7CM

https://m.edsoo.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXQNLN

https://m.edsoo.ru/8PYJEZYBO0

https://m.edsoo.ru/C3HI5S5E4

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
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146

147

00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOTYIIAPHs U IPKUE
3BE31b6l" win "HalOaroneHus B TENECKOII
JlyHBI, TUTAHET, TYMAHHOCTEH M 3BE3THBIX
CKOIUIeHHI"

O0o001IeHNEe U CCTeMAaTH3allns 3HAHUH.
Pounpb ¢usuku u actpoHOMHM B
SKOHOMHYECKOH, TEXHOJIOTUIECKOH,
COITMAIBHOM M ATUYECKOH chepax
JESITEIbHOCTH YEJIOBEKa

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUI.

Ponb u MecTo pU3HKHU ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTHHE MUpa

https://m.edsoo.ru/XABKPSEJ3

https://m.eds00.ru/G145HQT3W

148

O06o00meHne U cucTeMaTu3alus 3HaHH.
Poub ¢puzndeckoii Teopun B GopMUpOBaHUA
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psAly COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

https://m.edso0.ru/AOX66 XKGX

149

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

150

151

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemarnka"

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
teme "Jlunamuka"

https://m.eds00.ru/EOD18QOXGW

https://m.edsoo.ru/VTQF4UOXU

152

O0001eHne 1 cucTeEMaTU3ALNS 3HAHUI 110
teme "Cratuka TBEepaoro tena'

https://m.edso0.ru/A5CP8EJHX

153

O0001eHHE U CUCTEMATU3ALINS 3HAHUM 110

https://m.edsoo.ru/7A6P6FWC2



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX
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TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"

154

155

156

O0001eHre U cucTEMaTU3ALMS 3HAHUI 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeMaTU3aLus 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MAaIITuHE!"

0O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie nepexoab"

https://m.edsoo.ru/JRCSWNXDH

https://m.edsoo.ru/10P456WQO8

https://m.edsoo.ru/VOTG69RUR

157

O00011IeHME U CUCTEMATU3AIMs 3HAHUM 110
teMe "DnekTpuyeckoe nose"

https://m.edso0.ru/76P5KZV5A

158

159

O06o0011eHHe U cucTeMaTU3alus 3HaHUuH 110
teMme "[locTosHHBIN 21eKTpUuYecKuii ToK"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
teMme "Toku B pa3inyHbIX cpeaax”

https://m.edsoo.ru/86VR2HMRJ

https://m.edsoo.ru/ESIK18H3F

160

161

162

163

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noJe"

PesepBuslit ypok. O60011eHNE U
cHCTEMaTHU3alMs 3HAHUH 10 TEME
"DeKTpoMarHuTHas UHIYKIus"

PesepBHriit ypok. O6001ICHHE U
CUCTEMATHU3AIMS 3HAHUN 10 TEME
"Mexanundeckue Koinedanus"

Peseprubrit ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"J1eKTpoMarHuTHbIE Kosebanus"

https://m.edsoo.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7?

https://m.edsoo.ru/3F07MLKSL

https://m.edsoo.ru/FM1LEP76S

164

Peseprubrit ypok. O6001eHue 1

https://m.edsoo.ru/JDEW35XXF



https://m.edsoo.ru/JRCSWNXDH
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cUCTEeMaTu3alus 3HaHUM 110 TeMe
"MexaHM4YEeCKHUE U DJIEKTPOMArHuTHbIE
BOJIHBI"

PesepBueiit ypok. O600IICHHE U

165 . " " 1 https://m.edsoo.ru/WILMATIT6
cucreMarusanus 3Hanui no reme "Onruka
PesepBHbIil ypok. O0001ICHHE U

166 cucreMaru3arnus 3HaHui mo teme "OCHOBEI 1 https://m.edsoo.ru/NB6V3ZB81
cTO"
PesepBusiit ypok. O60011eHNE U

167 CHCTEMATH3AUIHS 3HAHHH N0 Teme "Du3uKa 1 https://m.edso0.ru/3G6FJ3FFN
aTomMa PU3KKa aTOMHOTIO SAApa U
3JIEMEHTAPHBIX YacTHIL "
n o

168 TOFOB? & KOHTp?,HBHa}I paboTa 3a Kype 1 https://m.edsoo.ru/HGF8GQ8AS5
CpeaHEH IKOJIbI
P i )

169 C3CPBHRIM YPOK 0606?1 cHme 1 https://m.eds00.ru/3RSUU1P8G
cUCTEMAaTH3aIMs 3HAHUH .
P % . 06006

170 CSCPBHBIN YPOX © iHeHHe 1 1 https://m.eds00.ru/GQDTDSIRQ
cUCTEMAaTH3aIis 3HAHUH .

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpPaHUIBl MPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cucTeMa OTCu€Ta, abCOIIOTHO TBEPI0E
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, )KUIKOCTENW U TBEPABIX TEll,
TOYCYHBIN JIEKTPUUECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3udeckue sBiIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHWE, CBOOOJHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ten; AudQy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KMJIKOCTEH M TBEPABIX TN, U3MEHEHHEe o0bEMa Ten
OpU HarpeBaHMM (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE, MCIApPEHNUE,
KOHJCHCALlKs, IUIABJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIaXKHOCTh BO3/lyXa,
MOBBILICHHE JIaBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUS ra3a B M30IpoLieccax; dJIEKTpU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCIONb3Ys (PU3NUYECKUE BEIHMUUHBI:
KOOPJIMHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DJHEprus, IOTCHUUalIbHAs JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHYecKass MOUIHOCTh; TIpU  OIKCAHUU
MPaBWIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, MX
0003HaYeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3bIBAIOLIUE JIAHHYIO
(bU3MUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBICHUSA,
UCHONB3YS (hM3MUECKHUE BETUUMHBL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeaHss
KHMHETHYECKas SHEPTUs Xa0THYECKOTO JIBUKECHHS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JABHUTATENs; MPU ONMMCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJb3YEMbIX BEIMYMH, UX OOO3HAYEHMS W €AMHHUIIBI, HAXOIUThH
(dopMyInbl, CBS3BIBAIOIIME TAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBAa  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCTONb3YSd (PU3HMUECKUE BEIUUYHUHBI:




10.7

ANEKTPUYECKUN 3apsill, DJICKTPUYECKOE TMOoJie, HaANpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (DU3MYECKYI0 BEIMYHUHY C
JIPYTMMH BETUYMHAMU

AHATM3UPOBATH (PU3NYCCKUE MPOIIECCHI U SBJICHHS, UCTIONB3YS (PU3NICCKUE
3aKOHBI W TPUHILMUIBL 3aKOH BceMupHoOro TsaroteHus, |, Il u Il 3axonbI
HploTOHa, 3aKOH COXpaHEHHUs MEXaHWYECKOW IHEPruH, 3aKOH COXpPaHEHHS
UMITyJbCa, MPUHLUI  CYNEPHO3UIMH CHJI, MPUHIUI PABHOIPABHS
WHEPLUATBHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHHUs BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
DHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONOTHOW TeMIepaTypowu,
MEpBBIA  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS JJICKTPUYECKOTO
3apsina, 3akoH KysoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (hOpMYyITHUPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (IpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpuUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINOMHATE 3KCHEPUMEHTHI O HCCIEIOBAHUIO (M3MUYECKUX SIBICHUNH U
mponecCoOB C UCIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX PISMCpCHPIﬁ; IIpu 5TOM
dbopmynupoBarh pobiemMy (3a1ady) U TUIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYTOBaHUS, TPOBOJIUTE OIBIT
1 (GOPMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIYy (PU3MYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUN; MpU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPE3ylbTaThl  TOJYyYEHHOM  3aBUCHUMOCTHU
(U3UYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, N€JIaTh BBIBOJIBI I10
pe3ynbpTaTam MCCIIeTIOBaHUS

Cobumo1aTh mpaBmiia 0€30MacHOTO TPy/a MpU MPOBEISHUN UCCIICTOBAaHHHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOM AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOW (PU3WYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITE; HA OCHOBE aHAN3a YCIOBHS
3aaui BBIOUPATh (PU3UUECKYI0 MOJAEIb, BBIICIATh (PU3HUECKHUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

10.14

Pematp KaueCTBEHHBIC 3a/lauH: BBICTPaUBaTh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYKICHHM C ONMOpodM Ha HM3y4YECHHbIE




3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHUH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOHMCKA, CTPYKTYPHUPOBaHUS,
UHTEPIpETallud ¥ TPEICTaBICHUS Y4eOHOH M  HayYHO-TOMYJISIPHON
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHUYECKH
aHAJIU3UPOBATH MOTY4aEMYyI0 HH(POPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€30MACHOCTH TIpU  OOpallleHHH ¢ NpuOOpaMH |
TEXHUYECKHUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 370POBbS U COOJIOIACHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGorath B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAIMOHATIBLHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLICHUBATh BKJIAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHULIBI MPUMEHEHHUS HM3YYEHHBIX (PU3NUECKUX MOJeINeH:
TOYEUYHBIM DJIIEKTPUYECKUHN 3apsj, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb aTOMHOTO sJIpa MPH pelieHNH (PU3NIECKHUX 3a]a4

11.3

Pacnio3naBath (uznueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (M3HMKH: DIIEKTPHUYECKAs
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aNMO/JICHICTBHE MAarHUTOB, YJIEKTPOMArHUTHAsI WHAYKIUS, JeHCTBHE
MarHUTHOTO IOl Ha MPOBOAHMK C TOKOM W JBIXKYLIUICS 3apsn,
3JIEKTPOMAarHUTHbIE KoJieOaHus u BOJIHBI, psIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHWe, IpesloMIIeHHe, HHTepdepeHuus,
JUQpakuus U MOJIIpU3alUs CBETa, AUCIEPCUS CBETa, (POTOINEKTPUUCCKUI
s dekr (porodddexT), cBeTOBOE AaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIEeKTpa  aTroMa  BOJOpPOJA,  €CTECTBEHHAas M HCKYCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYMHBI: JIEKTPUUYCCKUN 3apsiy], CHIIa TOKA, SJICKTPHUECKOE HaAIPsHKCHUE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO Tois, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO M MAarHUTHOTO ITOJICH,
MEPUOJl U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsl U CHIIA
TOKa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(OKyCHOE pacCTOSHHE U ONTHYECKas Cujia JIUH3bI, [PU ONUCAHHUH
MMPpaBUJIbHO TPAKTOBATH (1)I/I3I/III€CKI/II\/JI CMBICJI HCIIOJIb3YCMBIX BCIWYHUH, HUX
0003HAUEHHsI W EIWHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh M3Y4YEHHBbIE KBAHTOBBIC SIBIEHUS M IPOLECCHI, HCHOJb3Ys
¢u3nyecKue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEpPrusl CBSA3M ATOMHBIX SJEp; NPU ONHUCAHUU NPABWIBHO TPAaKTOBATh
(¢u3HYECKU CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bplBaTh (DOPMYJIbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYHMHY C
JPYTUMH BEJTMYMHAMM, BEIYUCIATH 3HAUEHHE (PU3NYECKON BETUUHHBI

11.6

11.7

11.8

AHanu3upoBaTh pU3NUECKHE TPOLECCHl U ABJIEHUS, UCIIONb3Ys (PU3HUECKUE
3aKOHBl M TPHUHLHUIBLI: 3akoH OMa, 3aKOHBI MOCJIEI0BaTEIbHOTO U
HapajyIeNIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlkoyns — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OnHiTeitHa 111 Qoroaddexra, 3aKOH COXpPaHEHUS DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTynaTel bopa, 3aKOH pajgnOaKTHUBHOIO
pacraza; Mpu 3TOM pa3lIuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIBI,  0OIacTH)
MPUMEHUMOCTH

OnpenensiTh HampaBlIeHHE BEKTOpa WHAYKIIMM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBaeMOE IJIOCKHM 3€pPKajoM,
TOHKOH JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHNUEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBath IpodiemMy (3a1ady) U THIOTE3y YI4EOHOT0 DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHUS, POBOJUTH OMBIT
U GOpPMYIHPOBATH BHIBOJIBI

11.10

OcyiiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHUUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCIOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH (M3UYECKUX BEJIMYUH C HCIOJIb30BAHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJIyYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a NP MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCPHUTCIbHBIX YCTpOﬁCTB u
1abopaTopHOTrO 000PYIOBaAHUS

Pemare pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBHUS
3aJauM BBIOUPATh (PU3UYECKYI0 MOJEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U (QOopMyIBl, HEOOXOAWMBIE JUIsi €€ pEelmIeHHsS, MPOBOAUTH Pacu€Thl U
OIICHUBATH PEATHHOCTb MOTYYEHHOTO 3HAUCHHS (PU3HMUECKOM BEIIMUMUHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaHUBAaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonp3oBaTh  HpU  peUICHHWH  y4eOHBIX  3aJady  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYpPHUpPOBAHUS,
UHTEPIPETAllMM U TPEACTaBICHUS Yy4eOHOW U HAyYHO-TIOMYISPHOU
uH(pOpMallMK, TOJTYYCHHOH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJIyHaeMyr0 HH(POPMAITHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAalIWH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IIPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeopeTHUeCKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHHS 3J0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymme C BBIMOJHEHHEM PA3UYHBIX COIMATBHBIX POJICH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIMOHATBHO PACIpeNesaTh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHUTYyaAllMAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle MeTonbl
11 IIO3HAHMSI OKpYXKaroLero Mupa. Poss sxkcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABI.

DKCIepuMEHT B pu3uke

MonenupoBanue  (QU3MYCCKUX  SBJICHUH U
nporeccoB. Hayunbie rumote3sl. Du3uveckue
3aKOHBI W TEOPUHU. ['paHHUIBl TPUMEHUMOCTH

1.2 (¢U3MYEeCKUX 3aKOHOB. [IpuHIMIT COOTBETCTBHUS.
Pore u wMectro ¢usuku B hopMupoBaHUH
COBPEMCHHOW  HAy4YHOH  KapTHHBI  MHpa, B
NPaKTUYCCKOHN IEATEILHOCTH JIFOCH

MEXAHUKA

KMHEMATHUKA
Mexannueckoe  ABWKEeHHE.  OTHOCUTEIHLHOCTH
2.1.1 MexaHudeckoro jaBmkeHms. Cucrema orcdyéra.
Tpaexropus

[lepememienne, CckopocTb (CpeaHsisl  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
o TOYKH, UX MPOEKIUU HA OCH CHCTEMbI KOOPJIMHAT.

CrnoxeHue nepeMelIeHU U CII0KEHHE CKOPOCTER

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPAMOIMHEHHOE
213 nBrKeHue. ['padMKu  3aBHCHMMOCTH  KOOPJMHAT,
o CKOPOCTH, YCKOPEHHs, IYTH U IEPEMEIIECHHs

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU

214 CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO

naJieHus

Kpusonnneiinoe JIBUYKEHUE. PaBrOMeEpHOE
915 JBUKCHHE MAaTCPUAIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JTUHENHAs CKOPOCTh. llepuon u

yacrota. LleHTpocTpeMHuTEIbHOE YCKOPEHHE

216 TexHUuecKrue YCTPOWMCTBA: CHUIAOMETD, IBUKECHHE
o CHApSIJIOB, IIEMTHbIC U PEMEHHbIE TTepeIadn

[IpakTnueckue paboTel. M3MepeHne MrHOBEHHOMH

2.1.7
ckopoctH. VccrnemoBaHue COOTHOIICHHS MEXKIY




2.2

2.3

MyTAMU, PO ICHHBIMU TEJIOM 3a
IIOCJICIOBATEIIbHBIC PABHBIE MPOMEXKYTKH BPEMEHU
P PaBHOYCKOPEHHOM [BIDKCHMH C Ha4aJIbHOU
CKOPOCTBIO, PaBHOW HYyI0. M3yueHwe IBIKCHHUS
IIapuKa B BSI3KOM >KUAKOCTU. V3ydeHue ABHMIKEHHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocurensHocTH ['anmunes. Ilepsbii
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIun cyneprno3uiuu Cuil

2.2.3

Bropoii 3akoH HproTOHA U151 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproToHa 11 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsroTeHus. Cuiia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koaddumument
TpeHusi. Cuiia CONpPOTUBIICHUS! TIPU JIBM)KEHUH TeJa
B )KMJIKOCTHU HWJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe W  BpamaTeIbHOE  JIBHKCHUE
a0COJIIOTHO TBEPJOTO Tela

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAallEHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TeEa B
nUCoO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMOKEHUS
Opycka N0 HAaKJIOHHOM IJIOCKOCTH TMOJ AeHCTBHEM
HECKOJBKUX CHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JaehopMUpyeMoit
NPYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTEpUaIbHBIX TOYEK. MIMITynbC CHIIBI 1 U3MEHEHHE
MMITyJIbCa Tella

2.3.2

3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe
JBUKECHHE

2.3.3

Pabora cuiier




2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunernueckast dSHeprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOW JHEPIUU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTeHmanpHas SHEPrUs Teja BOJMU3U MOBEPXHOCTH
3emuan

HOTCHHH&J’IBHHC N HCIIOTCHUUAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEpPIrun CHUCTEMBI  TCII. 3aKkoH
COXpaHCHHUA MeXaHUYeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCcTpPOMCTBA:  JBM)KCHHME  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue paboTel. 3ydeHue cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeopuH. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIECHCTBHS
4acTHUL BENIeCTBa
Monenu cTpoeHHs ra30B, XMJIKOCTEH U TBEPIBIX

3.1.2 TeJl U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYJL. KonnuectBo BEIIIECTBA.
[TocrossnHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

m3mepenue. [lkana remneparyp Llenbcus
Monens upeanpHoro rasza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HIECAIBHOTO
rasa
AOcomoTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIkana remneparyp KenbBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"a3oBble 3ak0HBI. M301poliecchl B HACAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30Xx0pa, n3obapa

3.1.9

3.1.10

TexHUYeCKUE YCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue padoTel. MI3MepeHue Maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUA DPa3peKEeHHOTrOo
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoguHamuyeckas cucTeMa. Buyrpennss
SHEPTUs TEPMOJANHAMHYECKON CHCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

KomnyecTBO TEmJIOTHI H pa60Ta. BHYTpeHHSISI
OHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunsr TEIIONEepEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMA, MW3JIy4eHHue. TermoéMKOCTh  Telna.
VYnaenpHas  TEIUIOEMKOCTb  BelllecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPHU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IPOLIECCaM.
I'padmueckas uHTepnperanus paboThl raza

3.25

Tenmosrie MAaIlIUHBI. [TpuHIUTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHusi JHEPruu B
TEIJIOBBIX MamuHax. Koadduiument monae3noro
nevictBus (nanee — KI1J1) termoBoit mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoguHamuku. HeoOpaTuMocTh
IIpOLleCCOB B Ipupoze. TeloBble JBUTAaTEIH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHKU

TexHUueckue ycTpoicTBa: JBUTaTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. V3mepeHue yAenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHU A BEHLIECBA. ®A30BbIE I[TEPEXO/IbI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIEHUEe. YIelbHas TeIlIoTa Hap006pa3OBaHI/I$I.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT OAaBJICHUA

AOCONIOTHAS ¥ OTHOCUTENbHAS BIIAYKHOCTH BO3/IyXa.
Hacepiuennsii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue wu amopdHbIE
Tesa. AHM30TPONUS CBOMCTB KpucTauioB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb

3.34

[InaBieHne W KpucCTauIM3aUMs. Y AeiabHAsl TEMIOTA




riaBneHus. Cyomumarst

3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU MOTYUCHUS
h COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJOTUU
337 [TpakTudeckne paboTel. M3MmepeHue BIAXKHOCTH
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
41.2 [TpoBOAHMKH, TUANEKTPUKU U TTOTYITPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
DnexTpuueckoe oJie. Hamnpsoxkénnocts
4.1.5 anekTpudeckoro mois. IlpuHnun cymnepno3uuu.
JIluHuK HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabora CuIT AIEKTPOCTATUICCKOTO TIOJIS.
o IMotennuain. Pa3HOCTH MOTEHIINAIOB
4.1 [IpoBOAHMKH W JOUANEKTPUKA B  TOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATopa. OHEPrusl 3apsyKEHHOTO
KOHJIEHCaTopa
TexHuueckne yCTpOMCTBA: AJIEKTPOCKOT,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBAHHS MOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku toka. Cuiia Toka.
4.2 ITocTOSIHHBIM TOK
4.2.2 Hamnpsoxenune. 3akon Oma 115 ydacTka 1enu
493 DJIIeKTpUUECKOE CONIPOTHUBJICHHUE. VYnenbHoE
o CONPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapajlIeIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoymsa —
Jlenna

MontHoCTb SJICKTPHUYECKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manmee — OJC) wm
BHYTpEHHEE CONPOTUBJICHHE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKkTprueckoi ernu. KopoTkoe 3amMbIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

[TonynpoBonuuku. CoOCTBEHHass W IpPUMECHas

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoiicTBa P-N
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIIEKTPOIIN3

OnexkTpuueckuil TOK B razax. CaMOCTOATENbHBINA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  TUIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

TexHHuecKkue ycTpoNCTBa: aMIEpMETpP, BOJIBTMETD,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpeBaTENIbHbIE
npubOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTHUBJIEHMS, BAKyyMHBIH JHO[,
TEPMHUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. HM3ydeHue CMeEIaHHOTo
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa U €ro
BHYTPEHHETO COTMPOTHUBJICHUS. Habmronenue
AIIEKTPOJIN3A

11 KJIACC

Kon
pa3nena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

43.1

IlocTossHHEIE MAarHuThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW WMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM MarHUTHOU

4.32 uHIyKIud. KapTrHa JTHHWE MAarHATHOW MHIYKIMA
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBOJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO MHPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOTO KOJIBLIEBOTO NPOBOAHUKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOJyJib M HallpaBJICHHUE
Cuna Jlopenma, e€ MOIyidb U HalpaBlCHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunbl Jlopenna
4.3.6 SIBIICHHE IICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH  AJIEKTPOMarHUTHOU
e uHayknud Papajest
Buxpeoe anexrpuueckoe noae. 3/1C nuHayKIuu B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTyHaTeJbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenuna
4311 NunyktuBHOCTh. SIBNenue camounaykuuu. D/C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE yCTPOUCTBA: MOCTOSHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTHI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTudeckne paboTbl. M3ydeHne MarHUTHOTO
MOJIsL KaTyIIKu ¢ TokoM. MccnenoBaHue aenicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHMSI.
51 511 'apmonnueckue konebanus. Ilepuon, wacrora,
' aMIuITya U dasza KoyebaHuin
5.1.2 IIpy>xvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
5.1.3 VYpaBuenue TrapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC
K0J1e0aTeIbHOTO JABUXKCHU A

IIpeBpamienue dSHepruv Ipd TAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHMi
€€ CKOpPOCTHU U YCKOPEHMS
KonebaTenpHbIii KOHTYP. CBoOopaHbIC
AJIEKTPOMArHUTHBIE KOJNE€0aHWS B  HJCATLHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS  MEXIY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMH B  HJCAIBHOM
o KOJIcOATETBbHOM KOHTYpPE
BeinyxaeHHbIe MeXaHUYeCKHe KoJIeOaHusl.
5.1.7 Pezonanc. Pe3onancHas kpuBas. BwlHyXIeHHBIC
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN IIEPEMEHHBIN
o TOK.
519 MOIHOCTE MEPEMEHHOIO TOKA. AMIUIMTYJHOE M
o JENCTBYIOIIEE 3HAUECHUE CUIIBI TOKA ¥ HAMPSKEHHS
Tpancpopmarop. IlpousBoactBo, mnepenaya u
notpedieHue NEKTPUUYECKON SHEPTUH.
5110 DKOJIOTUYECKMEe  PUCKUM  TPU  [POU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KynesTypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B TOBCEITHEBHON
KHU3HU
5111 TexHunueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, JIMHUHU HJIEKTporepeiad
IIpakTrueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M  Macchl Tpy3a.

HccnenoBanue nEepeMEHHOr0 TOKa B LENH U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyIIK{ U pe3ucTopa

MEXAHUWYECKUE U S5JIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckne BOJTHBI, YCIIOBHUS

591 pacrnpocTpaHEHHS. [Tepuon. CxopocTthb

o pacIpocTpaHeHus U JUIMHA BOJHLL [lonepednsie u
MIPOJIOJIbHBIC BOJHBI

599 Hutepdepennus " nudpakus
o MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa




toHa. TemOp 3ByKa

5.24

5.25

5.2.6

DJEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS M3JIy4€HUs
AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 31€KTpOMarHuTHO BOJIHE B
BaKyyMe

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)KE€HHE,
IpeIoMIIEHuE, noJsipU3anus, Iudpakuus,
uHTepdepeniys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[IIxana »aeKTpOMarHUTHBIX BOJH. IIpuMenenue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHTTBI pazuoCBsI3H u TEJIEBUACHUSL.
Panuonokanus. DIEKTpOMarHWUTHOE 3arps3HEHUE
OKpYXaroIIei cpeibl

5.2.8

TexHuueckue YCTpONCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JMATHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paauolpUEMHUK,
TeJIeBU30D, aHTeHHa, TesiedoH, CBU-neun

5.3

5.3.1

OIITHUKA

[TpsMonuHEHOE  paclpoCTpaHEHHE CBeTa B
oxHOpoHOH cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHNii B IIIOCKOM 3€pKae

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI IPETOMIICHHUS CBETA.
AOCOIOTHBIN MOKa3aTeab NPeIoMIICHUS

ITonHoE BHYTPCHHCC OTpPAXKCHUC. HpeneanHﬁ
YT'OJI MMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

5.3.8

Hucnepcus cBera. CiloxHBIN cocTaB OeJI0ro CBeTa.

[BeT

CoOuparoliie M pacceuBaromue JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKask cuia
ToHKOM JuH3bl. [locTpoeHune wu300paxkeHUl B
coOuparoImx U pacceuBarolux JuH3ax. dopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOe JINH30

Hpeﬂenm MNPUMCHUMOCTU T COMCTqueCKOﬁ
OIITUKH

Wutepdepentus cera. KorepeHTHbIE HCTOYHUKH.
Ycnosus HaOII0ACHUS MaKCUMYyMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus cBera. JludpakunoHHas pemérka.




YcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
JU(PPAaKLUOHHYIO PEIIETKY

5.3.10 [Monstpusanus ceera
TexHuueckue YCTPOMCTBA: OYKH, nyma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, ~TEJECKOIl, BOJIOKOHHAsl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[IpakTnueckue paboTel. M3mepeHue mokazaTes
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHui B nuH3ax. HaGmroneHnue mucriepcuun
CBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHuKH. [locTynaTel TEOpUM OTHOCUTENBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

6.2 OTHOCHUTENBLHOCTD OJITHOBPEMEHHOCTH.
' 3amesieHre BpEeMEHH U COKpaIeHUE JJIUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  Macchl C DHEPruedl ©  UMIYJIbCOM
6.4 CBOOOJIHOM YacCTHIIBl. DHEPTrHUsi TOKOS CBOOOTHOM
YaCTHIIBI

7.1

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@®otonbl. ®opmyna Ilnanka cBI3M dHEpPruu
7.1.1 ¢boTOoHa C €ro 4YacToToh. DHEPrus W HMIYJIbC
dboTtona

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH

1.2 A.T'. Croneroa. 3akoHbl (hoTOdhheKTa

713 VpaBHenne OifHmreitHa s poToaddexTa.
o «KpacHas rpanuna» porodsddexra

7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeGeneBa

7.15 XUMHAYECKOE IENUCTBUE CBETA

716 TexHU4YeCcKue YCTPOMCTBA: (GoTodIEMEHT,
o doTogaTyrK, conHedHas oartapesi, CBETOINOT

1.2

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OnbiTel Pezepdopnaa mo
7.2.1 HCCIIEIOBAaHUIO CTPOCHMs aTtoMa. [Tnaneraprast
MOJIeh aToMa

71.2.2 [Toctynater bopa. W3nydeHue wu TOTJIONICHHE




($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruum Ha Jnpyroi. Buael cnektpoB. CHektp
YpOBHEH HEPrUM aToMa BOAOPOIa

7.2.3

BosiHoBBIE CcBOMcTBa yactuil. BonHbl ne bporns.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAILIAX

724

7.2.5

CnoHTaHHOE M BBIHY)KJICHHOE  HU3JIyYCHHE.
YCTpoiCTBO U TPUHIIKAI PAOOTHI Jiazepa

TexHuueckne yCTpOMCTBA: CIEKTPaIbHbIA aHAIN3
(cTieKTpOoCKoOI), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CreKTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0/ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OTBITH Pe3epdopaa
[0  ONPEACNCHUI0 COCTaBa  PaIHMOAKTHBHOIO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue pauoakTHBHOCTH Ha YKUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTe TpoTOHA M HeWTpoHa. HykinoHHas
Mozenb sapa [eitsenbepra — MBanenko. 3apsif
sapa. MaccoBoe unciio sapa. M3oTonsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprust CBSI3U HYKJIOHOB B sipe. SIIepHbIC CHITBL.
Jedext macchl sapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuun. JleleHUe U CUHTE3 sIIEp

Snepuslii  peaktop. TepMosIepHBI  CHUHTE3.
[TpoGyieMbl U MEePCHEeKTUBHI SACPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

3J'ICMCHTapHLIC YaCTHUIIBI. OTKpBITI/IC IMMO3UTpPOHA.
(I)yHIIaMCHTaJ'IBHBIC B3aUMOICHCTBUS

7.3.9

TexHu4yeckne yCTpOMCTBA: JIO3UMETP, Kamepa
Bunscona, siaepHslil peakTop, arToMmHas 6omba

7.3.10

[Tpaktudyeckue pabotTel. MccnenoBanue TpekoB
4acTHI] (10 TOTOBBIM (hoTOrpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gH0r0 Heba. Co3Be3nus, sipkue 3BE3IHI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyINIIbI.
[InaHeThI-TUTaHThl U UX CHYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orocdepa m armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sneprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTEY IS 3BE3] rJ1aBHOM
IIOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUHN
CoJHia ¥ 3B€31. DTallbl >KU3HU 3BE3]

8.7

8.8

Mneunsiii Ilyte — Hama ['anaktuka. CnupanbHas
cTpykrypa ["aakTuku, pacnpenencHue 3B€31, raza
n neum. llonoxkenue u nwxkenue CosHnoa B
INanaktuke. ITnockas u chepuyeckas noaCHCTEMBI
lNanakTukn

Tunber ramakTuk. PaguoranakTMky M KBas3aphl.
YEpHble ABIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3beranue ramaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mogaenb
«ropsuer Beenennol». PennkroBoe uznydeHue

8.10

MacurabHast CTpPYKTYypa Bcenennoi.
MeraraiakTuka. Hepeménnbie poOIeMbI
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (U3HUSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Brnanenue ocHOBOmomaralOMmuMu  (PU3MUECKUMH  MOHATUSIMH U

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHM MNPUMEHSATh 3aKOHBI KIIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AJIEKTPOJMHAMUKY, KBAaHTOBOW (pM3MKHM Ui aHAIM3a W OOBSICHEHUS
SIBJIGHU MHUKpPOMHpA, MaKpoOMHpa M MeraMupa, pa3jiuyaTh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (pyHIaMEHTalIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
WCIIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIM3HPOBaTh (hU3MUECKHE
MPOLIECChl, ~ HUCMOJb3ysl  OCHOBHBIE  TIOJIO)KEHHUS,  3aKOHBl U

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTH yMEHHS pelIaTh pacu€THBIE 3aJayd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (PU3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKUX  TEOpHd  TpU  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJAUTH PACUYETHl HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAJIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolue MPUMEHEHHs 3HAHUN U3
pPa3HBIX pa3elioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETpaIuu
3HAaHUM W3 JPYyrUX [PEIMETOB €CTECTBEHHOHAYYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXIACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SABJICHUSA




Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOT'O MO3HaHUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKON  JCSITENBPHOCTH  C  MCIOJIB30BAHUEM
UMQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI o palMOHAIBHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHN HAyKM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHus €  HUCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBI Ui aHauu3a W
00BsICHEHHUST (PU3MYECKUX MPOIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiIeMe
MBI HTA

11

1.11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanngeckoe JABHIKXCHHC. OTHOCUTENIFHOCTh MEXaHUUECKOI'O

JABHMOKCHU. Cucrema orcuéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CkopocTh MaTepUaIbHOU TOUKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brluncrnenue nepeMeleHus U IyTd MaTepUAIbHON TOUKU IIPU
MPSIMOJIMHEITHOM JBUKEHHUH BJIOJIb OCH X 1O TpaduKy

3aBUCUMOCTH V(1)

1.14




- . AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
AL |y

PaBHOMEpPHOE IPSMOJIIMHEMHOE JBUYKEHHUE:

xX(t) = xg + oyt

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
Ve (t) — Vo, = const
PaBHOYCKOpEHHOE NMPAMOIIMHENHOE JBUKECHUE:
ats
x(t)=x,+u,t +——
v(t)=v, +at
1.16 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
v, + U,
TIpi IBIKEHI B OTHOM HalpaBIeHHH IyTh §= 1 2.
CBoOoaHoe majieHre. Y CKopeHrue CBOOOTHOTO TaICHHS.
v Jhl; ﬁo
1.1.7
Mo o
9] Xo ‘t'.r

JIBu>keHue Tena, OpOIIEHHOTO MO/ YTJIOM 0L K TOPU30HTY:




1.1.8

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonuneiinoe nBuxeHue. [[BrkeHne MaTepruaibHON TOUKU
110 OKPYXHOCTH.
VYrnoBas u JIMHENHAA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

_Zn_z
w= = U

. LleHTpoCTpeMUTENbHOE YCKOPEHUE TOUKU:

Qayc =?= w?R

. [lomHOE yCKOpEHHE MaTepruaIbHON TOUYKHU

1.1.9

Teépaoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBUKEHUE

TBEPIOrO Tela

1.2

JTMHAMUKA

1.2.1

1.2.2

Nuepuunaneubie cucrteMsl orcuéra. IlepBbil 3akoH HeroTOHA.

[IpuHnun otHOCHTENBHOCTH ["anmumnes

Macca tena. IIIOTHOCTE BeliecTBa:

m

.0=7

1.2.3

Cuna. [TpyHUuMn cyneprno3uiuu CHUI:

- > >

FpaBHOﬂeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: 1uist MarepuanbHoil Touku B ICO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHAIIBHBIX TOYEK:

-

Fiy = —Fp

3aKOH BCEMHUPHOTO TATOTEHHUS: CHJIBI MPUTSHKEHUS MEXIY
TOYEYHBIMHA MacCcaMy paBHBI
mim;
R2

F=G

CI/IJ‘Ia TSKCCTHU. HeHTp TAXKECCTH TCJla. 3aBI/ICI/IMOCTB CHUJIBI
TAXKCCTHU OT BBICOTHI h Hag HOBerHOCTI)IO TIJIQHCTBI paJII/I}’COM
RO:

GMm

"9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:




1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKEHUSI:
Erp = uN

Cuia TPCHHUA IIOKOA:

Koaddurment tpenns

1.2.9

1.3

1.3.1

1.3.2

JlaBieHue:

CTATUKA

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCHUsA:

IM| = FI, tae | — rutedo cuist

-

F

OTHOCHUTEIIBHO  OcH,  mpoxojsmed  uyepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY

LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX TOYEK:

- -

myry + myry+...

T,
e my +my+...

B onHOpOgHOM TOJIE TSAXKECTH
(g = const)

OEHTP MaACC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

1.3.3

Ycnosus paBHoBecus TBEpaoro tena B UCO:
(M, +M,+...=0
1?‘1 +F,+...=0




3axoH Ilackansg

JaBnenue B )xuakocTH, mokosmieics B UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CJIM TCJIO U X KHUAKOCTB ITIOKOATCA B I/ICO, TO

FApx = ngBbITeCH

YcnoBue niaaBaHus Tell

14

3AKOHbI COXPAHEHN B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH:

p=mv

I/IMHYJ'ILC CHUCTCMBI TCJI:

P =D +p2+

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYIIbCa!
B UCO

- -

Ap = A(pl + P2 +.. ) = FlBHe].LIHAt + FZBHeLHHAt+' -

B CO , ecitu

, €CITH

- -

Fipnemn + Fappemut- .- = 0

PeaktuBHOE IBUXKEHUE




F

Ar X
PaboTa cwitbl Ha MaioM MNEPEMCIICHUN

;1:|1f'|-|$f'|-+:05 a=F, -Ax

a F

(3]
MOoOIHOCTE CHUJIBI:

CCJIM 3a BpEMs
145 At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTDH CHIJIBI

Ad
P=— =F-vu-coso
ﬂf Ar—

Kunernueckast sHEprust MaTepruaaIbHON TOYKH:

2 2

mv p
EKHH = =
2 2Zm

1.4.6

3aKOH U3MEHEHUS! KHHETUUECKOU SHEPTHH CUCTEMBbI

MatepuanbHbIX Todek: B UCO AExkuua = Al + A2 + ...

[TorenmmansHas 3HEPrUs:

JUISL TIOTEHLIMAIBHBIX CHII

A12 = Ell'[OTeHL[ - EZHOTeHu_= AEHOTeHLl

1.4.7

[ToTentnuanpHas YHEPTUSI MATEPUATLHON TOYKHA B OJTHOPOTHOM
MO0JI€ TAKECTH:

ErmTeHu =mg h




1.5

1.4.8

151

[ToTenuuanpHas 3HEprus ynpyro 1eGopMUpOBaHHOIO Tea:

kx?
EHOTeHu = T

3aK0OH U3MEHEHUS U COXpPaHCHUA MEXaHUYECKOU OHECpIUu:
Euex = Exum + Emr&m-
B IICO AE,ex = Agcex HEMOTeHIL CEM
B IICO AE,x = 0. eCI Agcex memoresn. cax = 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

I"apmonmnueckue KoJIeOaHus MaTepHalbHON TOYKHU.
Awmmuntyna u ¢asza konebanuii. Kunemarnyeckoe onucanue:

x(f) = Asin| @t +o, ).

v (H=x.

a(n=(v ), =—o'x) =>a +a'x=0,
IZIe X - CMEIlIEHUE U3 PaBHOBECHS.
JIlnHamuyeckoe onucaHue:

ma, = —kx,
rre
k=mw

. 9TO 3HAYHUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMMCAHKE (3aKOH COXPAHCHHS MEXaHUIECKOM

SHEpPrun):

CBs3b AMIIIUTYAbL KoJieOaHUI CMCIICHUA MaTCpHaHBHOﬁ

TOYKH C aMIUTUTyJIaMH1 KoJieOaHU# €€ CKOPOCTH U YyCKOPEHUS:

U =04, @ =04

1.5.2

[lepuon u yactoTa KoseOaHUIA:




2n 1
T —_— ,———
® v
[Teprioq Manbix CBOOOTHBIX KOJEOAHWN MATEMaTUYECKOTO

MasTHHKA:

T=21\/I
g

[lepron cBOOOTHBIX KOJIEOaHUI TIPY>KUHHOTO MasiTHUKA!

m
T =2m |—

k

1.5.3

B]':»IHy}KI[eHHBIC konebanus. Pesonanc. PeonancHas KpuBasi

154

1.55

HOHCpC‘IHLIe n IIPOJO0JIbHBIC BOJIHBI. CKOpOCTB

pacpoCTpaHECHUS U JJIMHA BOJIHBI:

v
A=vT =—
v

NuTtepdepennus u nudpaxius BOJIH
3Byk. CKOpOCTbH 3ByKa
MOJIEKVYIJISIPHAS ®U3UKA. TEPMOJJMHAMUKA

2.1

MOJIEKYJISAPHAS OU3NKA

211

Mogenu cTpoeHus ra3oB, )KUAKOCTEHW U TBEpABIX Teiu. [lycTh
TepMoauHamMHuueckass cucrtema (teno) cocrout u3 N

OJIMHAKOBBIX MOJIEKYJI. TOraa KOJIM4eCTBO BEIIECTBA
N m

V=—=
Ny

e
Ny

— 9ucio ABoraapo, M — Macca CUCTEMEI (Tena),
U

— MOJIIpHaA Macca BEIICCTBA

212

TennoBoe ABWIKCHUC aTOMOB U MOJICKYJI BCIICCTBA

2.1.3

B3aumoaelicTBre yacTHIl BEIECTBA

214

Huddysus. bBpoyHoBckoe nBUKEHHE




2.15

Monens uneanpaoro raza B MKT

2.1.6

2.1.7

CBs3b MEXy JaBJICHUEM U CpPEIHEH KMHETHUYECKOW SHEeprue
MOCTYIMATEIbHOTO TEIJIOBOTO JABUKEHUS MOJICKYJI UJI€aTbHOTO

ra3a (ocHoBHoe ypaBHeHue MKT):

rae MO — macca OfHON MOJIEKYJIbI,

Tl=v

- KOHLOCHTpAausg MOJICKYJI

AbcomtotHas Temnepatypa: T =t +273K

2.18

CBsi3b TEMIIEpaTyphl ra3a co CpeilHe KNHETUYECKOW SHEpruei

MMOCTYNATCIBbHOI'O TCIIJIOBOT'O ABMKCHUSA €0 MOJICKYIJI:

-

mgt
2

o =

kT

| e

m———

2.19

VYpaBuenue p = nkT

2.1.10

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE:

(Vpaprerme Merreeea — Kareiipona
| BEIpeCKeHHe U1 BHYTPeHHEH JHePIHH
VpaeHeHlle Menzgeneepa — KrianeiipoHa (OpHMeHHM
3alcH):
pRT

pV = %RT = vRT = NkT, p=t=

BHPE.}KEHIIE RIRIE: | BH}*TPEHHEﬁ SHEPTII OOHOATOMHOIO ]

raza (IpHIMeHIMEle (QOPMET 3aIIICH )

L‘=%~.:RT=%M:T = iﬂRT=v¢-UT=%pV

2




2.1.11

3aKoH ,HaJ'IBTOHa IJIA JaBJICHUA CMECH Pa3pCiKEHHBIX Ia30B:

p=p +p2t..

2.1.12

2.1.13

N3omponieccsl B pa3pekeHHOM raze ¢ MOCTOSHHBIM YHCIIOM
MoJiekyJ N (C TOCTOSTHHBIM KOJHYECTBOM BEILIECTBA V):
uzorepma (T = const): pV = const ,

nzoxopa (V = const):

14
== t
T cons

n3obapa (p = const):

= const

N <

I'padmueckoe npencrapnenue nzonpoieccos Ha pV-, pT-u VT-
JarpaMMax.

OOBeIMHEHHBII Ta30BbIA 3aK0H:

pV _ .
7 = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Hacpiiennsle u HeHachllleHHble mapbl.  KadecTBeHHas
3aBUCHUMOCTD IUIOTHOCTU M JIaBJIEHUS HACBILIEHHOI'O Iapa OT
TEMIEPaTypbl, UX HE3aBUCHUMOCTH OT 00BEMa HACHIIIEHHOTO

napa

2.1.14

BnaxxHocTh BO3IyXA.
OTtHocuTENbHAS BIAXKHOCTB!

b= Prnapa T _ Prapa ()
Puaceimmapa (1) Puaceimnapa ()

2.1.15

HN3MeHeHue arperatHbIX COCTOSIHMM BEILECTBA: HCIIAPEHUE U

KOHJICHCALIM, KUIIEHUE KUIKOCTH




2.2

WUsmenenue arperaTHbIX COCTOSIHUM BEIISCTBA: INIABJICHHUE H

2.1.16
KpUCTAILTU3AIUS
2.1.17 [IpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEX0ax
TEPMOJJNHAMUKA
221 TemoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 BuyTpenHss sHeprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH 3HEpruu
2.2.3 6e3 coepmieHuss paboTbl. KOHBEKIMSA, TEIUIONPOBOJHOCTD,
U3ITy4yeHue
KomnunuecTBo TemioThI.
VY nenpHas TEMIIOEMKOCTH BEIIECTBA C:
224
Q = cmAT
VY aenbHas TerioTa mapoodpazoBanus L: Q = Lm.
2.2.5 VY aenbHas TemioTa miasiacHus A Q = Am.
VY aenpHas TemioTa cropanus Torumaa : Q = gm
DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mpoiecca Ha PV-guarpamme
[IepBrlii 3aKOH TEPMOANHAMUKH
Q12 =AUsz + A1 = (U = Uy) + Ay
2.2.7
Annabara:
Q12 =0= Ay, = (U; — Uz) = AUy,
2.2.8 Bropoii 3akoH TepmoanHamuku. HeoOpaTtumbie npoieccs
[Ipunuune! aeiictBus Ternobix MamuH. KIT/T:
Aﬂm “'H"’I'P_|""xu| |"-me|
2.2.9 n= 9] - 9] =1- 0

ZUHarp ZUHATD ZHATD




Maxkcumansnoe 3nauenue KII1. [{ukn Kapno:

T.. —-T. T
2.2.10 Max N =Nggy = ———— =1- =L
T g Y
VYpaBHeHHEe TEIIOBOTO OanaHca:
2.2.11 Q1 +0Q;+Q3+...=0
3 DJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
OnexTpuzanus Teld U €€ NposBICHUS. DIEKTPUUECKUN 3apsi.
311 JIBa Buaa 3apsana. OJEMEHTapHBIA JIIEKTPUYECKUH 3apsii.
3aKOH COXpaHEHMSI JIEKTPUUECKOTO 3apsiia
B3aumogpeiictBue 3apsanoB. Toueunsie 3apsiibl. 3akoH Kynona:
B OJJHOPOJHOM BEILIECTBE C IUIIEKTPUUECKOMN
IIPOHUILIAEMOCTBIO
3.1.2 €
) l i)
poplallel 1 lalle
er- 4meg, 17
313 Onexkrpuueckoe mone. Ero neicTBUE Ha DIEKTPUYECKHE
o 3apsbl
Hanpsk€HHOCTD 37€KTPUYECKOT0 MOJIS:
N F
qnpoGHmﬁ
[Tosie ToueuHoro 3apsna:
q
314 E,. = k )
Tr
OJIHOPOJIHOE TI0JIE:
E = const.

KapTtunse! nMHMi HanpsPKEHHOCTH 3TUX MTOJIEN




3.15

HOTCHHI/IEUII)HOCTB SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHocTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q(P1 — P2) = —qAd = qU.

HOTCHI_[I/IaJ'IBHaSI 3Hepr1/151 3ap;{z[a B 3J'IeKTpOCTaTI/I‘IeCKOM I10JIC:
W =q¢

ITorennman QJICKTPOCTATHUYCCKOI'O IT10JIA:

¢_ﬂ
T q

CBs13b HaHpﬂ)KéHHOCTI/I moJiA 1 PAa3sHOCTH IMOTCHUUAJIOB JJIA

OJTHOPOJIHOTO 3JIeKTpocTaTryeckoro mosst: U = Ed

3.1.6

HpI/IHHI/IH CYIICPIIO3UTINUH SJICKTPUICCKHUX MOJICH:

- - -

E=E1+E2+,¢ =¢1+¢2+

3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IPOBOAHHUKA

Et=0

, BHYTPU Y Ha ITIOBEPXHOCTHU IIPOBOJHUKA (p = CONSt

3.1.8

JIMDIIeKTPUKHY B JIEKTpOCTaTUYeCKOM moJie. JluanekTpudeckas

MMPOHUIACMOCTDb BCHICCTBA €

3.1.9

KOHI[CHC&TOp. 3J'ICKTpOéMKOCTB KOHACHCATOpa:

q
C==
U

DIEeKTPOEMKOCTD TUIOCKOTO KOH/IEHCATOpPA!

£€0S
= P = &(y




3.1.10

HapannenLHoe COCINMHCHHUEC KOHACHCATOPOB:

q= q1+q2+---rU1 = UZ :---rCnapanJl_C1+C2+-"

HOCJ’IC,[[OB&TCJ'IBHOG COCAMHECHUEC KOHACHCATOPOB:

3.1.11

9Hepr1/151 3apsSPKCHHOI'O KOHJACHCATOpA:

_qU_CUZ_q2

R 2 2C

3.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

TTocrosuuerii TOK: | = const

Jlng moctosiHHOTO TOKa ( = It

3.2.2

3.2.3

3.24

VYCiioBHS CyIIECTBOBAHUS JIEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3akoH OMa il yyacTKa LeMu:

I_U
R

DIIEKTPUYECKOE CONPOTHUBJICHHUE. 3aBUCUMOCTD
COMPOTHUBIIEHUS OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U

CCUCHUS. y}lGJ’IBHOG COIIPOTUBJICHHUEC BEIICCTBA.

l
R:pg




Hcrounuku Toka. IJ]C ncrouynmka Toka:

ACTOpOHHHXCI/UI

E =
3.25 q

BHYTpeHHCC COIIPOTUBJICHUEC UCTOYHHKA TOKA

3akon OMa a1 moiHou (3aMKHYTOM) 3JieKTpuuecko nenu: E

= IR + Ir, oTkyna

3.2.6

[TapannenbHoe cOeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapaml Rl R2

3.2.7

HOCJ‘IGI[OBaTeJ'II)HOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=.,
RI'IOCJI = Rl + R2+

Pabota snekTpuueckoro Toka: A = [Ut.
3akoH Jlxxoynsa — Jlenua:

Q = IRt
3.2.8

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

MomHOoCTh OJICKTPUYECCKOI'0 TOKA:

3.2.9 A4
P=—0 =1U

AT {50




TenmoBas MOINHOCTB, BBIACIACMAs Ha pE3NUCTOPE:

. UP
P=FR=—=IU
R
MoniHocTh HCTOYHUKA TOKA:
Ad_
At

CBO60I[HLIC HOCHTCIIN QJICKTPHUYCCKHUX 3aps10B B

32,10 MPOBOAHMKAX.  MeXaHu3Mbl  [POBOJUMOCTH  TBEPIBIX
o METaJIJIOB, PacTBOPOB M PpAaCIUIABOB 3JIEKTPOJIUTOB, Ta30B.
[TonynpoBoauuku. I10ynIpOBOIHUKOBBINA 11O
3.3 MAT'HUTHOE I1OJIE
MexaHuueckoe B3auMOJICHCTBUE MarHUTOB. MarHutHoe mnoie.
Bekrtop MarHuTHOM wumHAyKuuu. IlpuHnun cyneprno3unuu
MarHMTHBIX MOJIEH:
331 B = B; + By+...
Jluann wWHAYKOMM MarHUTHOTO mnons. KapTtuHa nuHMM
UHIYKIUH MarHMTHOTO 0JIsA II0JIOCOBOTO u
[10JIKOBOOOPA3HOT0 MOCTOSHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOe 10JIe€ TMPOBOJHUKA C TOKOM.
332 KaptunHa nuMHMHA HHOYKIOUM MarHUTHOTO TOJS JJIMHHOTO
o MPSIMOTO MPOBOJIHMKA M 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA,
KaTYIIKH C TOKOM
Cuita AMriepa, e€ HanpaBJICHUE U BEJINYNHA:
F, = IBlsina
3.3.3 , r7e o — yroj Mexay HarpaBJIeHHUEM ITPOBOIHUKA M BEKTOPOM

>

B




Cuna JlopeHiia, €€ HanpaBJIECHUE U BEIUYMHA:

Fnop =l q | vBsina

IZIe 0. — YTOJI MEKIY BEKTOpaMH

v
3.34
u
B
. JIBW>KeHHE 3apsHKEHHON YacTHIbI B OJHOPOAHOM MarHHUTHOM
noJje
3.4 DJIEKTPOMATHUTHA S UHAYKLWA
[ToTok BeKTOpa MArHUTHOM WHAYKIIMH:
® = B,,S = BScosa
3.4.1
3.4.2 SABnenue snekTpoMarHuTHON UHAYKIMHU. DC nHayknuu
3aKOH ANeKTpoMarHuTHOM nHAyKuu Dapases:
AD

N_u—:l}




Lt
\I/ )
!
——

3J1C uHIyKIUHU B IPSIMOM IIPOBOJIHUKE JUTUHOIA |,

JABMXXYIIEMCS CO CKOPOCTBIO

(L)
B OI[HOPOI[HOM MAardvTHOM II0JIC B:

| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX1y BeKTopoM B u Hopmaibio

-

n
344
K TUIOCKOCTH, B KOTOPOU JIEKAT BEKTOPBI
luv
; eclin
l
1
B
, U
v
TO
| E; |I= Blv

345 [IpaBuso Jlenma




NHAYKTUBHOCTB:

. (o))
]
346 >nm®=LI
Camounaykuus. 3J1C caMOMHAYKITUU:
A
E=-L_| =-II
Aty
DHeprusi MarHUTHOTO TIOJISl KATYIIIKUA C TOKOM:
LI?
347 WL == T
3.5 SJIEKTPOMAT'HUTHBIE KOJEBAHNM S 11 BOJIHBI
Konebarenbubiit  koHTyp. CBOOOAHBIE SIEKTPOMATHUTHBIE
KoJieOaHus B UI€ATHHOM K0JIe0aTETbHOM KOHTYPE:
[4(7) = Gumsin( ot + @)
]fffﬁ] =g, = i, cos( ot +@y ) =1 cos( et +qp)
35.1 ®opmyna Tomcona:
T =2nVvLC
, OTKyJ1a
21 1
w=—=—
T VvLC
CBsi3bp aMILUTUTYIBI 3apsAa KOHJIEHCATOpa ¢ aMIUTUTYION CHIIBI
TOKa TPU CBOOOJHBIX DJIEKTPOMAarHUTHBIX KOJEOAHUSIX B
UJeabHOM KOJIe0aTeTbHOM KOHTYpE:
Im
Qurax = —
LM
352 3aKOH COXpaHEHHS SHEPTHH B HACATHLHOM KOJIEOATEIHLHOM

KOHTYpeE:




3.5.3

BBIHY)KI[CHHBIC OJICKTPOMAarduTHEBIC Konebanus. Pe3onanc

[Tepemennbiii Tok. [IpomsBoncTBO, mepemavya u morpedaeHUE

JJIEKTPUYECKON SHEPTUU

o cu® LI _cU’_ LI’
+ = e = e — const.
2 2 2 2

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus

BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
3.55 - ..

E1lBlc

356 [Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne

JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

3.6 OIITUKA

36.1 [IpsimosinHENHOE pacIpoOCTpaHEHUE CBETa B  OJHOPOAHOMN

cpene. Toueunslil uctoyHukK. JIyd cBera

3aKOHBI OTPAKEHUS CBETA.

a=pf
3.6.2
alp
T7777 777777

3.6.3 [TocTpoeHHe N300paKEHHH B INTOCKOM 3epKajie

3aKOHBI IPEJTOMIICHHS CBETA.

[Ipenomnenue ceera:

nysina = n,sinf.

3.6.4

AOGCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
Cc

Nagc = v

OTHOCHUTENBHBIHN MTOKAa3aTelb MMpCIOMJICHUSA:




Xox JIydel B ipU3Me.
\"1 = 1"'"2 u H].}']. = Hli'l
CooTHOIIEHNE 4YacTOT M COOTHOIICHHWE JUIMH BOJH IIpU

[Iepex0/1€ MOHOXPOMATHUECKOI0 CBETA Yepe3 IPaHUILy paszerna

ABYX OIITHUYCCKUX CPCU:

ny<n, n,
0 “
3.6.5 [lomHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHBI yroy MOJIHOrO BHYTPEHHETO OTPAKEHUS:
, 1 n;
Sinay, = =—
Noru ng
Cobuparoliiue W paccewBarolIMe JUH3bI. TOHKas JIHMH3A.
DOKyCHOE PACCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:
3.6.6 D !
. . - F
®opmysia TOHKOH JIMH3bI:
1 4 1 1
d f F
3.6.7

VBenuueHue, JaBaeMoe JIMH30M:

h |fl
'=u="a




F\ h
f

3

B ciyuae paccenBaronieit JMH3bI:

1
DO=F = 50,
3.6.8 F—ﬁ—lfll
H d
Xoa Jyda, IPOMIEAIIET0 JUH3Y O] HMPOU3BOJIBHBIM YIJIOM K
e€¢ rmaBHOM onTuyeckod ocu. IlocTpoeHue u300pakeHU
TOYKM M OTpe3Ka MpAMON B COOMpAIOIIUX M PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAaxX
36.9 dotoannapaT Kak onTuueckuil nmpubop. a3 kak onTHueckas
cucTema
HNurepdepennius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBHS
HaOI0AeHUS MaKCHMYyMOB u MHUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTWUHE OT  JIBYX  CHH(a3HbIX
KOT'€PEHTHBIX UICTOYHHUKOB:
3.6.
MAaKCIIMYMEI — A=2m ; m=0,£1,£2.£3, .,
£l
- v
MITHIMYMEI — .-J.={mr+l_];, m=0,£1,+2 +3 .
e
Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue
36.11 HaONIO/IEHUsl TJIAaBHBIX MaKCHMyMOB IPH  HOPMaJlbHOM

MmaaACHUMU MOHOXPOMATHYCCKOTO CBCTA C ,Z[JIHHOfI BOJIHBI A Ha

peméTKy ¢ nmeproaom d:




dsing,, =mi,m=0,+/-1,+/-2,+/-3,..

3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'umore3a M. [1nanka o kBantax. ®@opmymna [Inanka: E = hv
®dotonsl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
41.2
Nmnynbse dpoToHa:
_E _hw h
p= c ¢ A
4.1.3 ®dorordpdext. Onbrter A.I'. Ctonerosa. 3akoHsl poTodddhexTa
VYpaBuenue DitHmreitHa 115 hoTodrpdexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
E(l)OTOHa =hv = 7'
414
hc
ABbeo,qa = thp = A_Kp
2
mv
Evunmax = zmax = elUsay
JlaBieHue cpera.
415 JlaBneHue cBeTa Ha MOJHOCTHIO OTPAKAIOIIYIO TOBEPXHOCTh U

Ha MOJIHOCTBIO IMOIJIOHIA0IIYHO ITIOBEPXHOCTDH




4.2

OU3NKA ATOMA

4.3

421

HnaHeTapHa;I MOACIb aToMa

4.2.2

[Toctynarel bopa. M3nydenue u mornomnieHne (HOTOHOB IMpH

IIEpPEX0/i€ aTOMa C OJJHOTO YPOBHS PHEPIUU HA JPYroil:

hv, . = he =|E, -E

mr -
Y

™ |

4.2.3

43.1

4.3.2

JluHeiuaTeie CIEKTPHI.

CriexTp ypoBHEH 3HEPruu aToMa BOJOpPOJa:

—13,65B
E =22 5123

" 2

n*

OU3NKA ATOMHOI'O AIPA

Hyxnonnas moxmens sigpa ['eitsenbepra — MBaHeHKO

sapa. MaccoBoe uncino sapa. M3otonst

PaamoakTHBHOCTE.

Anbda-pacnan:
A~ A4 4
7 X—>>-Y+ ;He

bera-pacnag.

DneKTpoHHBbIN B-pacnai;

A A [ J——
s X—= Y+ je+v,

[TosutponusIii B-pacnan;
A A 0=, .,
N 0Y + €+ v,

I'amma-usnyuenue

. 3apsn

4.3.3

3aKkoH PaaArO0aKTUBHOI'O paciiajga:

-t
N(t) = Ny % 2T

IIyctb M — Macca paguoakTUBHOIO BelecTBa. Toraa

-t
m(t) =mgy* 2T




4.3.4 SAnepusie peakiuu. Jlenenne u CUHTE3 sAEp

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

IMPOLECCA
YUYEBHBIE MATEPUAJIBI VIS YYEHUKA .
Msxumes I'.4., bByxosues b.b., Corckuiit H.H. .®u3nka (6a30BsIii 1 yriyOJieHHBIH ypoBeHb). 10

kiacc. M.:IlpocBemenue, 2026 1 .

Msxkues I'. 5., Byxosues b.b., Yapyrun B.M. / Ilox pex. IlappentoeBoit H.A. ®usuka (6a30Bblii 1
yriyoseHnsiii ypoBenb). 11 kimace. M.:Ilpocsemenue, 2026 r. JIunus YMK, cepus «DPuzukay.
"Knaccuueckuii kype". Msikumies I'.51. u ap. (10-11) (ba3oBbiii /Y ri1y0ieHHbI#H)

METOINYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA.

1.MHOOPMALIMOHHO-METOINMYECKOE IIMCBMO OB OCOBEHHOCTSX IIPEIIOJJABAHUMSA
VYUEGHOI'O TIIPEJIMETA «®U3UKA» B 2026/2027 YYEBHOM TOAY. https://edsoo.ru/wp-
content/uploads/2026/08/fizika.pdf

2.Meromuyeckuii ketic. Pemenue 3amau mo teme «BiaxHocThy. @usuka. 10—11 kmaccer / E.JO. JlyOopoBuHa,

K.M. lutukosa, A.A. fkyra ; mox pea. JLU. Acanosoit. — Mocksa : ®I'bBHY «MHCTUTYT conepskaHus U
METOOB 00y4eHus», 2024. — 16 c.

3. Bank 3ajmanmii 1 TEKylIero OIEHWUBAaHMS Mo ydeOHoMmy mnpeamery «®usmka». OcHoBHOe oOriee
oOpaszoBanue / A.A. fxyra, E.Jl. Kouepruna, H.A. 3arpanuunas ; nmox pen. JI.A. [Napuryrunoii. — Mockga :
OI'BHY «MHCTUTYT comepikaHus U MeTo/oB oOyueHus», 2024. — 107 c¢. — Ilpaktudeckue (j1abopaTopHbBIE)
paboThl o yuyeOHOMY mpeaMery «Dusuka». OcHoBHOE 00Iee oOpazoBanue. CpenHee o0iee oOpa3oBaHue :
yuebHoe nocodue / FO.B. Crapokypos, A.A. Skyra, H.I'. X)Knanoga ; nox pex. JI.A. IapirytuHoii. — Mocksa :
OI'BHY «MHCTUTYT copeprkaHusl 1 MeTO10B 00yueHus», 2024. — 28 c.

4. CucrteMa OLEHKH AOCTHXCHUH IUIAHUPYEMBIX NMPEIMETHBIX PE3YJIbTaTOB OCBOEHHS y4eOHOIro mpenMera
«Duzuka». CpeqHee o01ee oOpa3oBaHue : Metoandeckue pekomernamun / A.A. fAxyra, I'.]I. Kopaeesa, H.A.
3arpaHuyHasi.

5.Peanuzanust mpodunpHOro OOYYeHHsS] TEXHOJIOTHUECKOW (MHXEHEPHOW) HalpaBJICHHOCTH Ha YPOBHE
cpemHero obiero oopasopanus : Meronudeckue pexkomenaaiyu / T.FO. Jlomakuna, H.B. Bacunbpuenko, A.1O.
[lentnn u gap. ; mox pen. T.FO. Jlomakuuoil. — MockBa : ®I'BHY «MHCTHTYT cTpareruu pa3BUTHS
oOpazoBanus», 2024. — 55 c.

6.Pa3nen MeTtoandeckrne MHTEPaKTHUBHBIE KEHCHI: CIIOKHBIE BOMIPOCH MPETOAaBaHNs YIeOHBIX MPEAMETOB (B
ToM umcie no ¢usuke). — URL: https://edsoo.ru/metodicheskie_kejsy/, https://content.edsoo.ru/case/subject/9/
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

Martepuansl npoekta MoCKOBCKOT0 (PU3MKO-TEXHUUECKOro HHCTUTYTa «Hayka B peruoHb»


https://prosv.ru/catalog/fizika-klassicheskii-kurs-myakishev-g-ya-i-dr-10-11-bazovii-uglublennii/
https://prosv.ru/catalog/fizika-klassicheskii-kurs-myakishev-g-ya-i-dr-10-11-bazovii-uglublennii/
https://edsoo.ru/wp-content/uploads/2026/08/fizika.pdf
https://edsoo.ru/wp-content/uploads/2026/08/fizika.pdf
https://content.edsoo.ru/case/subject/9/

(https://go2phystech.ru/uchebnye-posobhiya-frfsh/materialy-programmy-nauka-vregiony-ot-

prepodavateley-mfti-i-fizteh-litseya/)u «®usuka mast Bcex» (https://xn-- 80aeffgfbql5dyawOk.xn--

plai/

NudopmannonHo-MeToquveckass MOAJNEP)KKA TEIaroriueckux pabOTHUKOB U YIPaBIEHYECKUX
kaapoB obecneunBaetcss DPIBHY «MCMO wum. B.C. JlemneBa» moOCpeACTBOM pa3MeNICHUS
MaTepHUaIoB Ha OPUITHAIBLHBIX PeCypcax.

CaiiT: https://conepxanneoOpa3oBanus.pd

EJICOO: https://edsoo.ru/

BK: https://vk.com/instisro

MAKC: https://max.ru/instrao



https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-vregiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-vregiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://содержаниеобразования.рф/
https://edsoo.ru/
https://vk.com/instisro
https://max.ru/instrao
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