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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM ¢enepaibHON pabodeil mporpaMmbl BocniuTaHusi U Konuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peajlu3yIOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBJIMBAET PEKOMEHYEMYIO MOCIEA0BATEIBHOCTh U3YUYECHHSI TEM U PA3LCIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYHAIOUIMXCS CpeACTBaMHU
yueOHoro npenmMera «Pu3nka» Ha yriryoJIEHHOM YpOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEal30BaTh
3a/la4yu MPOPECCUOHAILHOM OpPHEHTAILMK, HAIIPABJICHO HA CO3/aHHME YCIOBUHM IS
MPOSIBIICHUS] CBOUX MHTEIUJIEKTYaJdbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)abIM
OOy4aroluMcsi, KOTOpble HEOOXOAWMBI ISl TMPOJOJDKEHUS OoOpa3oBaHMs B
opraHu3anusx mnpodecCUOHATFHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIBHOCTSIM.

B nporpamme 1o (Qu3Mke ONpenesnstoTcs IUIAHUPYEMBbIE PE3YJIbTAThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUYHOCTHEIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHWM K JUYHOCTHBIM,
METalpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OO0y4YaroIIMXCsl, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJaEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[TporpamMma no (pusmke BKIIOYAET:

IUTAHUPYEMbIE Ppe3yibTaTbl OCBOEHHUS Kypca (GU3MKH Ha yriyOiaéHHOM
YPOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[IporpaMMa mo ¢u3nke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHHS CBOMX PabovMX Mporpamm.

[TporpaMMa no ¢gu3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENEH U
MPENIOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NP YCIOBUHU
COXpaHEHUs1 00s3aTeTbHOM YaCTH COEPIKaHUS Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOAbI, BBICTyMHas 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 SIBJIICHUM, HW3y4aeMbIX XHMHEH, Ouosioruei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTEpUAJIOB C 33JlaHHBIMM 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 (pu3uKku Ha ypOBHE CpelHEro oOLIero 00pa3oBaHUsl MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzanys npeanosiaracT HCIOJb30BaAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

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
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TMpakTHKyma. 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 u3ydeHusi paznena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTHUKyMa MpPEACTaBICHA €IMHBbIM mepeyHeM. Bnidop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecmeunBaeTcs
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 11 pacuy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUPYsl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3nienoB. /(s kayecTBEHHBIX 3aaa4
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 wmaTepuanbHO-
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
nabopatopHoe 000pyJOBaHWE Ui 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 (GU3MKE KIOYEBbIX JAEMOHCTpalul st
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 O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

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

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOPMHpPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

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

(dopMupoBaHUE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCUOHANBHON  JEATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA 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,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJSpHYl0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

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

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENIEHHS TOCTOBEPHOCTHU MOIYYEHHOIO pPe3yJIbTara;

CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHMM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacoB: 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 WHAMBHIYaIbHBIX
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 TEOpUsl B Ipollecce MOo3HaHus npupojbsl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

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

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEIIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
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 C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(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 CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE 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 yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUsl 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.

HaGnrogenue ABuKEeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJIa B PA3HBIX CUCTEMAX OTCYETA.

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 paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHON CKOPOCTBIO TEJIa.

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

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanehbie cucrtemsl orcyéra. [IpmHImMn
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. OKBHUBAJICHTHOCTh TI'PABUTALUOHHON 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 tema. Bec Tema, nBHKymierocs c
YCKOpPEHHEM.

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

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTEBHOCTH.

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 MHEPLUAIIBHONU 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, nadopamopnuie 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 CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B NPYXKUHE H
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

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

HccnenoBanre IBHKEHHSI OpycKa MO HAKJIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
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 BpameHus. [limedo 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, peMIETUYAThIE 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 ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTepUaAIbHBIX TOYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynbe CHITBI M1 UBMEHEHNUE 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.

MoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus Tela B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHuumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

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 nMiryiibca Teiia o 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 KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUsI TOTEHIMAIIbHON YHEPTUU MPYNKUHBI ¢ PaOOTOM CUJIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyIsipHO-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 ATHX



Mozened. Macca u  pa3Mepsl MoJekyna (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 IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

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

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
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 OPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca YCTAaHOBJIEHHUS TEIUIOBOTO PABHOBECHS  IPHU
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXXeHUE IS BHYTPEHHEW SHEPIUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuUKe. Berunciienne paboThl 1o rpaguky
npoiiecca Ha pV-auarpamme.

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

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIleCcTBa. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKHUE ACTIEKThl UCIOJIb30BAaHUS TEIUIOBBIX ABUTaTeneil. TemnioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOIUIMBA 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 koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHAs U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

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

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHUE TEIIOBOTO OajaHca.

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

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

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 M3MepeHUs BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIABJICHHUS 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  Jedopmanuu  pe3uHOBOro odpasma  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 JJEKTPUYECKUN 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 DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE DIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OCCKOHEUHOM TIIOCKOCTU. KapTwHbl JUHUNM HanpsHKEHHOCTH OTUX TOJeH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: 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 IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

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
MOCJIEIOBATEIBHOM COCIMHEHUN 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 CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
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 padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus amiepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU 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: Tra30pa3psiaHbIe
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 XapaKTEPUCTUKHU JUOJA.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHUI, U3MEPUTENbHBIE MPUOOPHI, UPPOBas TadopaTOpusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTops!l u UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, XKHUJIKHE KPUCTAIIIbI, HIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, 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 (THPOCKON, BOAOMET WU JAPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MarunuTtHoe none B BemecTse. PeppOMArHeTUKH, M1apa- U JUAMarHETHKU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa 7uHMA  WMHAYKOUM  MArHATHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU 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>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO 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.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
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 HMHIYKTUBHOCTM B LIEMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU], 3aIUTa OT AJEKTPU3ALNU TeJl MPU JABMXKEHUH B MAarHUTHOM TMOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. Kunemarnueckoe U JMHAMHYECKOE OIMHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
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.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmroienrie HE3aBUCMMOCTH TIeproia MallbIX KOJeOaHUW Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmupoBaHus NMpeACTaBiIeHU 00 UAeaIbHON MOJENU MPY>KUHHOTO MasgTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO U MPYXUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHMIA.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUU B UACATBHOM KOJI€OATEIbHOM 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 TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
DIEKTPUYECKON 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 CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopenb JIMHUY 3JEKTPONEPENAYN.

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 LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJIoMJICHHE, HHTephEpeHIUs |
nupakius.

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

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIO0JIbHBIX 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.

CBolicTBa ylbTpa3ByKa U €ro MpuMeHEHHUE.

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

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

Oo6napyxeHue nHPPaKPaACHOTO U YIALTPAPUOIETOBOTO U3ITyUICHHM.

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 CBeTa. AOCOIIOTHBIN MOKa3aTeb
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. [lpumepnl Ki1acCMYeCKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomuol, 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 IUIOCKOTO 3epKajia U JIMH3BI.

[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.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHTEIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



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

Y4eHNYeCKUH 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.

PaBHOBEeCHOE TEIIOBOE HM3JIyueHHUE (M3JTy4deHHE aOCOIOTHO YEPHOTO Tea).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akoHbl pororddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

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

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOU Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GhoTope3ncropa.

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 norsiouienre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKkym.

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. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3nydyenus. 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.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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 PU3nueckoil KapTUHBI MUPA.

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

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
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 —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
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. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApPAX
raJaKkTHK.

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

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

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

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

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (PU3NIECKUX BEITHYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

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

O0o01marnee NOBTOPEeHHUeE.



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

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOW  (DYHKIUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rUmnoresa, (pusmyeckas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
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 SBICHUS B JKMBOW MpUpONE, KoJieOaTelbHbIE
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 CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITyTHUKOBbBIE
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 pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alli OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

—  c(hopMHPOBAHHOCTh TPAXKAAHCKOM TMO3UIUKU OOYYalOIIEeTOCs Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

—  TPUHATHE TPAJAUIMOHHBIX OOIIEUYETOBEYECKUX T'YMAHUCTHUYECKUX H
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

—  TOTOBHOCTh BECTM COBMECTHYIO JEATEIBHOCTH B HHTEpEcax
IpaKJAaHCKOTO OOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHHH B 00pa3oBaTEIbHOU
OpraHu3aluy;

—~  yYMEHHE B3aUMOJECHCTBOBaTH C COLMAJIbHBIMU HWHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

—  TOTOBHOCTb K TYMAaHHUTAPHOW U BOJIOHTEPCKOMU JEATEIBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

¢ [[CHHOCTHOE OTHOIIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e COPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHNUS,

¢ CIOCOOHOCTh OIIGHHMBATh CUTYyaIlMI0 U MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

e OCO3HAHHE JTUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOWMYMBOTO Oy MyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:
— OJCTETMYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs OCTETHUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
—  TPYAOBOIrO BOCIIUTAHUSA:



— UHTEpec K pa3iauyHbiM cdepaM MpodecCHOHATBHON NeATeIbHOCTH, B
TOM YHCJIE CBS3aHHBIM C (M3MKOW M TEXHUKOM, yMEHHUE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oyayieit mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC )KMU3HEHHbIE TIJIAHBI,

~TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpPa30BAaHUIO B
o0nactu (PU3HUKHU HA MPOTKEHUHU BCEH KU3HU.

—  JKOJIOTMYECKOI0 BOCIIMTAHMSA:

—  c(OpMHPOBAHHOCTb IKOJIOTUUECKOI KYJIbTYpPbI, OCO3HAHUE ITI00ATBHOTO
XapakTepa dKOJIOTMYECKHUX IpodieM;

— IUJAHUPOBAHME WM OCYILECTBIICHHE NEHUCTBUM B OKpYXKaloLEH cpelne Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEIIOBEUECTBA;

— pacUIMpPEHHUE ONbITA JAESITEIBHOCTH KOJIOTMYECKON HANpaBICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

— IEHHOCTH HAYYHOI'O INO3HAHMSA:

—  c(hOPMHUPOBAHHOCTb MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

— OCO3HaHUE LICHHOCTH HAy4YHOM NEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE
u3ydeHus: (QU3UKKA  OCYHIECTBIATH  HPOEKTHYHD M HCCIEAOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE IeiicTBHS

ba3oBble Jjoruyeckue 1eMCcTBUA:

. CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aAKTYalM3UPOBATh MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

. OTIPEIEIIATH 1EJH IeITeIbHOCTH, 33]1aBaTh IMapaMeTphl U KPUTEPUU UX
JOCTHOKCHHSI,

. BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;

. pa3pabaTpiBaTh IUTAH PEIIEHUS MPOOJIeMbl ¢ YYETOM aHaiImM3a
UMEIOIINXCS MaTePUAIbHBIX M HEMAaTePUATbHBIX PECYPCOB;

. BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTH, OIICHMBATh COOTBETCTBHUE
pEe3yAbTATOB MEJISIM, OIEHUBATh PUCKH ITOCIICACTBHI IEITEIIbHOCTH;

. KOOPJIMHUPOBATh M BBHITIOJNHATh PabOTy B YCIOBUSX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

. pa3BUBaTh KPEAaTMBHOE MBIIIUICHHE TIPU PEIICHUU SKU3HEHHBIX
npobJieM.

Bba3oBble uccien0BaTe/IbCKHe J1eiCTBUA.
o BJIAJICTh HAyYHOM TEPMHHOJIOTHEH, KIFOUEBBIMU TMOHATHSIMHU H
MeTOoaMU (PU3NUYECKON HAYKU;



o BIAJCTh HaBBIKAMU YYEOHO-HMCCIEAOBATEILCKOM W  MPOEKTHOMN
NeATeTPHOCTH B 0o0mactT  (PU3MKH, CIIOCOOHOCTHIO H  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOAOB PEIICHUS 3a/1ad (PU3HYECKOrO COAEpPKAHU,
MPUMEHEHUIO Pa3IMYHBIX METO/IOB MTO3HAHUS;

. BJIAJCTh BUJAMU JICSITEILHOCTU MO TMOJYYEHUIO HOBOTO 3HAHMS, €T0
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

. BBISIBIIAITb  MIPUYMHHO-CJIC/ICTBEHHBIE CBS3M M aKTyaJIU3UpPOBATh
3a/layy, BBIJBUTaTh THUMNOTE3y €€ pelieHus, HaxXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh TapaMETPhbl U KPUTEPUU PELICHUS;

e AHAJIM3MPOBATH IOJYYEHHBIE B XOJ€ pELICHUs 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

e CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa3oBaTEIIbLHOMN
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YUYECHHUH (PU3UKH;

e JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

e yYMEThb INEPEHOCUTh 3HAaHMS MO (U3UMKE B MPAKTUYECKYIO OOJacCTh
KU3HEIEATEIbHOCTH;

e YMETh HHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX 00JIacTel;

e BBIIBUTaTh HOBBIC WJEU, NpeajiaraTb OPUTHMHAIBHBIC TMOIXOJbI H
pEeLIeHHUS;

e  CTaBUTH NMPOOJIEMBI U 33124, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.
Pabora c nndopmanueii:

e BJIQJIETh HABBIKAMH TOJTyUYCHUSI HHPOPMAIINK PU3NUECKOTO COCPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMATU3ALMI0 U HMHTEpIpEeTanuio MHPOpMAMK pPa3IudHbIX BHUIOB U (HopM
MPEJCTABIICHHUS;

e OIICHMBATh JJOCTOBEPHOCTh MH(POPMAIIUY;

e WCIOJB30BAaTh CPEACTBA HH(MPOPMAIMOHHBIX W KOMMYHUKAI[MOHHBIX
TEXHOJIOTUWA B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3a/lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBI, pPECypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

e CO3/1aBaTh TEKCTHl (PU3MYECKOTO COAEpKaHUS B pazIMyHBIX (popmaTax c
y4€TOM Ha3HAYEHUsI UHPOPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpAsi ONITUMATIBLHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3allnu.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

e OCYHIIECTBIIATh OOIEHWE HAa YypoKax (U3UKKM U BO BHE-YPOUHOU

NEesATEeIbHOCTH;



e pAacmo3HaBaTh TMPEANOCHUIKA KOH(MDIUKTHBIX CHUTyallUH W CMAr4aTh
KOH(JIUKTBI;

e Pa3BEPHYTO W JIOTMYHO M3J1araTh CBOK TOYKY 3PEHHS C MCIOJb30BAaHUEM
A3bIKOBBIX CPE/ICTB;

e TMOHHMMATh U UCIOJIb30BATh IPEUMYIIIECTBA KOMAHIHON U UHANBUIYaTbHON
paboThI;

e BBIOMpaATh TEMATUKY U METObl COBMECTHBIX JCHCTBHI ¢ y4y€TOM 0OIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUIEKTUBA;

e MPUHUMATH LEIM COBMECTHOM [EATEIIBHOCTH, OpPTraHU30BbIBaTh W
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHUIO: COCTaBIATH IUIAH JCHCTBHM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

e OLICHMBATH KA4e€CTBO CBOETr0 BKJIAJa M KaXJOr0 y4YacTHHKAa KOMaHIbl B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

e IMpeUiaraTb HOBBIE MPOEKTHI, OLIEHHBATh HUIEH C TMO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

e OCYIIECTBIIATb TO3UTUBHOE CTPATErMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.
PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusauus:

e CAMOCTOSITEILHO OCYIIECTBJISATH MMO3HABATENIbHYIO JESITEIBHOCTh B 00JACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

. CaMOCTOATEJIBHO  COCTABJATh IJIaH  PEIIEHHMs  PAcCYETHBIX MU
KAUECTBEHHBIX 3aJa4, IUIAH BBIIIOJHEHHUS] TPAKTHUYECKOW pPaboThl € Yy4E€TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

. JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

. pacliupsaTh paMKd Y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUN;

. JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTUPOBAaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

. OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

. CII0COOCTBOBATH (DOPMHUPOBAHHIO U TIPOSBICHUIO 3PYAUIINH B 00JIaCTH

(GbU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:
e J1aBATh OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBHI B I€SITETbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;



e BIQJCTh HAaBBIKAMU IIO3HABATEIBHOW pEQIEKCHH KaK OCO3HAHMS
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJIbTaTOB H
OCHOBAHHUII;

e HCIOJB30BaThb NPUEMBI peQIEKCUU [UJII OLEHKH CUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

e YMETh OIICHMBATh PUCKH W CBOCBPEMEHHO IMPUHUMATh PEIICHHS TIO0 WX
CHI)KCHHUIO;

e TMPUHUMATh MOTHUBBI M ApPryMEHTBHl IPYrUX MpPHU aHajJu3e pe3yJbTaToOB
NEeSTEeIbHOCTH;

e TPUHUMATH ceOsl, MOHUMAs CBOU HEJJOCTATKU U JOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHI JIPYTUX TPH aHAJIN3e pPe3yIbTaTOB
NEeSATEIbHOCTH;

e TMpPHU3HABATh CBOE MPABO U MPABO JPYTUX Ha OUTUOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke U1 ypOBHS CpenHero oOmero o0pa3oBaHHs y 00y4Yaroluxcs
COBEPILIECHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, MpeANnoIararonmii
c(hOpMHUPOBAHHOCT:

e CAaMOCO3HaHMs, BKJIIOYAIOIIETO0 CHOCOOHOCTh IOHHMMATh  CBOE
HOMOIIMOHAJILHOE COCTOSIHME, BHJIETh HANpPABJICHUS Pa3BUTHUA COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CaMOpETYyJMpPOBaHUs,  BKIIOYAIOIIETO  CAMOKOHTPOJIb,  yYMEHUE
MPUHUMATh OTBETCTBEHHOCTD 3a CBOE MOBEJIEHUE, CTIOCOOHOCTh aJIallTUPOBATHCS K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOIIEH CTpeMJIeHHE K JOCTHXKEHUIO
eI U yCIeXy, ONTUMHU3M, MHUITHATUBHOCTh, YMECHHE JCHCTBOBAThH, UCXOJS W3
CBOHX BO3MOKHOCTEIH;

e OMIATUU, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh HMOIIMOHAIBEHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €0 MPHU OCYIIECTBICHUHU OOIICHHSI, CTIOCOOHOCTD K
COUYBCTBHIO U COINEPEKUBAHUIO;

e COIMATBHBIX HABHIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh
OTHONICHUS C APYTHMMH JIFOAbMHU, 3a00THTHCS, TPOSBIATH MHTEPEC W pa3peliaTh
KOH(DIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI

K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHHIA:

e  IOHUMATh poJib (U3UKKM B DSKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTUYECKOM, COLIMATIBHOM U ATUUECKOHN cdepax NeATeIbHOCTH YeJIOBEKa, poJib



U MecTo (UMK B COBPEMEHHOM HAydyHOM KapTHHE MHUpa, 3HAuYeHHUE
OMUCATEIbHON, CHUCTEeMAaTU3UPYIONIEH, OOBACHUTENIBHON U MPOTHOCTUYECKOU
byHKIMI  GU3NYECKON TEOpHUHM — MEXaHUKH, MOJICKYSIpHONH (U3UKH U
TEPMOJIUHAMUKH, POJIb (PU3NYECKON Teopuu B (POPMUPOBAHUU MPEICTABICHUN O
bu3nYecKoil KapTUHE MUPA;

e  pa3nIHyaTh YCJIOBUS NPUMEHHMOCTH MOJENed (PU3NYECKHX Tel H
IPOILIECCOB (SIBICHUH ): HHEPIMAJIbHAsL CUCTEMa OTCUETa, a0COIIOTHO TBEPIOE TEIO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TaJicHuE,
abcooTHO yrmpyras jaedopmaliys, adCoMOTHO YIPYyroe U abCOIIOTHO HEYIpPYyroe
CTOJIKHOBEHHsI, MOJIEIM Ta3a, >KMJIKOCTH U TBEPAOro (KpUCTAIMYECKOrO) Tena,
WJICANIbHBIN Ta3, TOYCUHBIN 3apsJl, OMHOPOJHOE IEKTPUUECKOE MOJIE;

e  pasnuyaTh yCJIOBHS (FpaHUIIbI, 00JaCTH) NPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, IIOHMMAaTh BCeOOHMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIIOJIB30BAHKS YACTHBIX 3AKOHOB;

e  AHAIM3UPOBATH U OOBSICHATH MEXAaHUYECKUE MPOLECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHbl MEXaHUKH (OTHOCHTEIBbHOCTh
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOT'O ABUKEHHUS,
npeoOpazoBanusi ['amuiies AJis CKOpPOCTH W TepeMelleHus, 3akoHbl HbroToHa,
IIPUHLIAI OTHOCUTEIBHOCTU [ 'aymuies, 3aKOH BCEMHUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHHUS HUMITyJIbCa M MEXaHUYECKOM DSHEpPruu, CBsA3b pabOThl CHIIBI C
U3MEHEHUEM MEXAaHWYECKON SHEPIHH, YCIOBUS PABHOBECHSI TBEPAOIrO Telia), MpU
9TOM HCIOJIB30BaTh MAaTEMAaTHYECKOE BBIPAKECHUE 3aKOHOB, YKA3bIBAaTh YCJIOBUSA
OPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: MpeoOpa3oBaHuil ['anunes, BTOporo u
TPETHEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUs HMMIIYJbCA U MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

e  AHAIM3UPOBATHL W OOBACHATH TEIJIOBBIE TMPOLECChl M  SABICHHS,
UCTONIb3ysi OoCHOBHbIE mojoxkeHuss MKT u 3akoHbI MoJeKyyspHOW (U3UKH U
TEPMOJIMHAMMKHU (CBSI3b JABJIEHUS HACAIBHOIO Ta3a CO CpeIHEW KHHETHYECKOU
DHEPrUEN TEIJIOBOTO [JBMXKEHUS W KOHUEHTpAUMEW €ro MOJEKYJd, CBA3b
TEMIIEpaTypbl BEILIECTBA CO CpPEIHENM KUHETUYECKOW DHEPIrUel TEIIOBOIO
JIBW)KEHUSI €r0 YacTHIl, CBS3b JABIICHHS HWICAIBHOIO Tra3a C KOHUEHTpauueu
MOJIEKYJI M €ro TEeMIIEpaTypou, ypaBHeHue MeHnneneeBa—Kaneipona, nepBbiil
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS SHEPTUU B TEIUIOBBIX MPOLECCAX), TPU
ATOM HCHOJIB30BaTh MAaT€MaTHYECKOE BBIPA)KEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHU MenaeneeBa—KiianeiipoHna;

e  AHAJIM3UPOBATh U OOBSICHATH DJIEKTPUYECKHE SIBICHHUS, HCIOJIb3Ys
OCHOBHBIE€ TIOJIOKEHUS M 3aKOHbl JJIEKTPOJMHAMUKH (3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsiaa, 3aKkoH KylloHa, MOTEeHIMaIbHOCTD JIEKTPOCTATHYECKOTO
MOJIsl, MPUHLHUI CYNEPHO3ULHUM DIIEKTPUYECKUX TOJIEW, MNpH HITOM YyKa3bIBas



yCIIOBHUSI TNPUMEHHMMOCTH 3akoHa KysloHa, a Takke MNpPaKTUYECKH BaXKHbIC
COOTHOIIEHHS: 3aKOHBI OMa JUIsl y4acTKa LENH U ISl 3aMKHYTOW 3JEKTPUYECKOM
nenu, 3akoH Jlxoyms—Jlenma, mpaBuna Kupxroda, 3axkonsr dapages mis
AIEKTPOIIN3A);

e  ONHUCHIBATH (PM3UUECKHUE MPOIECCHI U ABJICHUSI, UCTIOJIb3YSI BETUUNHBI:
NEepPEMENICHUE, CKOPOCThb, YCKOPEHHE, HUMITYJIbC Te€la W CUCTEMBbI Te€J, CHJIA,
MOMEHT CHWJIbl, JABJIICHHE, MOTCHLHAIbHAs HHEPrusi, KUHETUYECKas 3HEprus,
MEXaHU4ecKasi dHeprusi, pabora Cuibl, LEHTPOCTPEMHUTEILHOE YCKOpPEHHUE, CHIIa
TSUKECTH, CHJIa YNPYTOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPTUs B3aWMOJCHUCTBUS
Tena ¢ 3emMiIEN BOJINM3U €€ OBEPXHOCTH, SHEPT U yIpyroil nedopmanuu npyKuHsl,
KOJIMYECTBO TEIUIOThI, a0COJIIOTHASI TEMIIepaTypa Tena, padoTa B TEPMOJIUHAMUKE,
BHYTPEHHSISI SHEPIUsl MJICAJIbHOTO OJJHOATOMHOIO Ta3a, padoTa MAeanbHOIrO Trasa,
OTHOCUTEJbHAs BJIAXKHOCTh Bo3ayxa, KIIJl maeanbHOro TENIoBOro JBHUTrATEIs;
IEKTPUYECKOE M0JI€, HANPSLDKEHHOCTh 3JIEKTPUYECKOTO IOJIsA, HANPSKEHHOCTH
NOJISI TOYEYHOTO 3apsJia WM 3apsUKEHHOTO IIapa B BaKyyMe€ U B JTUAJIEKTPHKE,
NOTEHIIHAI AIEKTPOCTATUYECKOTO OJIA, Pa3HOCTh NOTEHINAJIOB,
ANEKTPOJABIKYILAsl ~ CWJla, CHJla TOKa, HalpshKeHUWEe, MOIIHOCTh — TOKa,
JIEKTpUYECKasi EMKOCTD IIJIOCKOTO KOHJAEHCATOPa, COMPOTUBIIEHUE yJacTKa LEMH C
NIOCJIEIOBAaTENbHBIM M IAPAJUICJIBHBIM COECIMHEHHEM pE3HCTOPOB, 3HEPIUs
AIIEKTPUYECKOTO MOJIsl KOHAEHCaTOpa;

e OOBACHATH OCOOCHHOCTH MPOTEKAaHUA  (PUINYECKUX  SBJICHHIA:
MEXaHUYECKOE JIB)KEHME, TEIJIOBOE JBHKEHHE 4YacTUL BEUIECTBA, TEIUIOBOE
paBHOBecue, OpOyHOBCKOe mBWXkeHue, Auddy3us, HCHapeHue, KUIIEHUE |
KOHJIEHCAWs, IUIABJICHWE M KPUCTAJUIM3alUs, HAIPABICHHOCTh TEIUIONEPENAUH,
ANEKTpU3alus  TeN, HSKBHUIIOTEHUHUAJIBbHOCTh  MOBEPXHOCTH  3apSKEHHOTO
MPOBOJIHUKA;

e  TPOBOAWTH HWCCIAEAOBAHWE 3aBUCUMOCTH  OJHOW  (U3HUECKOU
BEJIMYUHBI OT JPYrod C MCHOJB30BAHUEM MPSIMBIX HW3MEPEHUH, NpPH 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJILTATHI MMOJTYYEHHON 3aBUCUMOCTHU
bu3MYecKuX BEIMYMH B BUJE I'PaQUKOB ¢ Y4ETOM aOCONIOTHBIX MOTPEUIHOCTEH
U3MEpPEHUM, JeNaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

e  MPOBOAUTH KOCBEHHBbIE M3MEpPEHUS] (PU3NYECKUX BEIUYUH, MPU 3TOM
BbIOMpaTh ONTHUMAJIbHBIM METOJ M3MEPEHHUs, OLEHHWBATh AaOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e  IPOBOAWTH ONBITBI MO MPOBEPKE MPEIJIOKEHHONM THIOTE3bI:
IUIAHUPOBATh ~ OKCIIEPUMEHT, COOMpaTh  JKCHEPUMEHTAJIbHYIO  YCTaHOBKY,
aHAIM3UPOBaTh IOJIYYEHHBbIE pe3yJbTaTbl W JIeJaTh BBIBOJ O CTaryce
IIPEUIOKEHHON TUIIOTE3BI;



e coOmomaTh TpaBuia O€30MACHOTO Tpyda TMPU  MPOBEACHHUH
UCCIIEIOBAaHUM B paMKax Y4eOHOTO OSKCIIEPUMEHTa, MpakTUKymMa U ydeOHo-
WCCIIEIOBATENIbCKOM WM TMPOCKTHOW  JIESITETBHOCTH C  MCIOJb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

e  pemaTh pacy€THhIE 3aJa4ydl C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
(bU3MYEeCKO MOJENBbIO: HA OCHOBAHWU aHaIN3a yCIOBUS OOOCHOBBIBATH BHIOOD
dbuznyeckoil Moienu, oTBeyarolell TpeOOBaHUsAM 3a7aud, MPUMEHATH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3UYECKUX TEOPHUI MPU UCIOJIb30BAHUU
MaTeMaTUYECKUX METOJOB PELICHHS 3a1ad, MPOBOAUTH PACUYEThl HA OCHOBAHUU
MMEIOIIMXCSL JaHHBIX, AHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATh METOMbI
pelieHus ¢ y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB;

e  pemiaTh KauyeCTBEHHBIE 3a7auyM, TpeOyrolue MPUMEHEHUSI 3HaHUN U3
pa3HBIX pa3lenoB Kypca (U3UKM, a TaKXKe HHTErpaldud 3HAHUW U3 JPYrux
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTMUECKYIO LEMOYKY
paccykJeHUN C OMOpoi Ha M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHUE
SBJICHUS;

e  HCIOJB30BaTh TEOPETUUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB pabOThl HM3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB W
TEXHOJIOTUYECKUX MPOLIECCOB;

e  TIPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0O MUpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHI;

e  aHAIM3UPOBATh U  OICHUBATh  TIOCIEJACTBUA  OBITOBOM |
MIPOU3BOJICTBEHHOM  JIESITENIbBHOCTU 4YEJIOBEKAa, CBA3AHHOM C  (U3HUYECKUMU
MpoIreccaM, C TIO3UIMM HSKOJIOTHYECKONW O€30MacHOCTH, TMPEACTaBICHUN O
pallMOHAIbHOM TIPUPOJIONOIB30BAHUM, a TakKKe pPa3yMHOM HCIOJIb30BaHUU
JOCTH)KCHUA HAYKM M TEXHOJOTHM Ui JajJbHEMIIEro pPa3BUTHS YEJIOBEUECKOIO
00I11eCTBa;

e  MPUMEHATh pa3du4Hble CHOCcOObl  paboTel ¢  WHpOpPMALMEH
(bU3UYECKOr0 COACP)KAHUSI C MCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX
TEXHOJIOTUHA, TpPH OTOM HCMOJb30BaTh COBpPEMEHHbIC HH(OPMALIMOHHbBIC
TEXHOJIOTUM IS TIOMCKA, TEpepadOTKU W TPEAbSBICHHUS Y4eOHOW M Hay4dHO-
MOMyJSIpHOW WHGOPMAIIMK, CTPYKTYPUPOBAHUSA W HHTEpIIpeTanuu uHpopmaiumy,
MOJYYEHHOW W3  Pa3U4YHBIX  HMCTOYHHUKOB, KPUTHYECKH  aHAJIU3UPOBATH
NoJIy4aeMyl0 MH(OpMalMi0O W OLEHUBATh €€ JOCTOBEPHOCTh Kak Ha OCHOBE
UMEIOIINXCS 3HAHWM, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA HHPOPMAIINH;

e  TIPOSIBIIATH ~ OpPraHMU3allMOHHBIE W  [IO3HABaTENbHbIE  YMEHUS
CaMOCTOATEILHOTO TPHOOPETEHHs] HOBBIX 3HAHWW B TIPOIECCE BBITTOJHCHUS
MPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PA0OT;



e  paboTaTh B IPyHIE C MCHOJHEHUEM PA3JINYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PAa0OTy TPYMNIbl, PALMOHAIBHO PACHpPENEATh JEATEIbHOCTh B
HECTAHIAPTHBIX CUTYaLHsX, AIEKBATHO OLICHUBATH BKJIAJ KAKJIOI0 U3 YYACTHUKOB
IPYNIIbI B pEHIEHUE paccMaTprUBaeMon MPoOIEMBlI;

e  TMpOSBIATH  MOTHBALMIO K  Oyaymed — mpodeccroHaabHOM
JESITEIbHOCTH M0 CTIEUUATBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOuIIs.

K kxoHny oOyuenuss B Il kKnacce npeaMeTHbIE pe3yJbTaThl HAa YIriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUI:

e IMOHUMATh POJb (PU3UKHM B HKOHOMHUYECKOW, TEXHOJIOTHYECKOU,
COLIMAJIBHOM M 3TUYECKOH c(pepax NesTeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
B COBPEMEHHOM HAy4YHOW KapTHUHE MHpA, POJb aCTPOHOMHUHU B IIPAKTUYECKOU
JNEATEIIBHOCTH  YeJIOBEKa U JAJbHEHIIEM HAayYHO-TEXHUYECKOM Ppa3BUTHH,
3HAYEHUE ONHUCATEIBHOM, CUCTEMATU3UPYIOLIEH, O0OBSACHUTETBHOM 51
IPOTHOCTHUYECKOW  (PYHKIMI  (U3HYECKOW TEOopun —  DIEKTPOAUHAMUKH,
CHEUaIbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM (PU3MKH, poib (HPU3UUECKOU
Teopuu B (HOPMHUPOBAHUM NPEACTABICHUN O (PU3NUECKONW KApTUHE MHUpA, MECTO
¢$u3nyecKoil KapTUHBI MUpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABICHUIN O MPUPO/IE;

e pasnuyaTh YCIOBHUS NPUMEHUMOCTH Mojelied (U3HYECKUX Tel U
IPOLECCOB (SIBJICHUN): OJHOPOAHOE BJIEKTPUYECKOE U OJHOPOAHOE MarHUTHOE
1oJisl, TapMOHUYECKHE KojeOaHus, MaTeMaTH4YEeCKHUl MasTHUK, HIeaTbHbIN
NPY>KUHHBI MasTHUK, TapMOHMYECKHE BOJHBI, HACAIBbHBIN KoJieOaTeIbHBIN
KOHTYp, TOHKas JIMH3a, MOJEJEH aToMa, aTOMHOTO fiApa W KBAHTOBOW MOJENN
CBETA;

e pasnuyaTh yCJIOBUs (TpaHUIIbI, 00JIACTH) MTPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, IMOHMMATh BCEOOHIM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHANM3HUPOBATH M OOBACHATH AJIIEKTPOMArHUTHBIE MPOILIECCHl U
SBJICHUS, WCHOJIb3ysl OCHOBHBIC IIOJIO)KEHUS M 3aKOHBI DJIEKTPOJAMHAMUKH U
CHEUAIbHOW TEOPUM OTHOCUTEIBHOCTH (3aKOH COXPAHEHUS 3JIEKTPUYECKOrO
3apsanga, cuna Amrmepa, cuna JlopeHua, 3aKOH 3JEKTPOMAarHUTHOM WMHIYKLWH,
npaBwio Jlenna, cBa3p O/IC caMOMHAYKIIMU B 3JIEMEHTE JIEKTPUYECKOM LENH CO
CKOPOCTBIO HM3MEHEHUS CHJIbl TOKa, MOCTYJaTbl CHEUUAIBHOW TEOPUHU
OTHOCHUTEJILHOCTU DUHINTEIHA);

e AHANM3UPOBATH U OOBICHATH KBAHTOBBIE IPOLIECCHl U SBJICHUS,
UCIIONB3YSl TOJOXKEHUS KBaHTOBOW (u3uku (ypaBHEHHE OWHINTEWHA IS
¢dotorddekra, mepBblii M BTOpoM moctynatel bopa, HNPUHLKI COOTHOLIEHMS
HeonpeaenénHocTel I'elizeH0epra, 3aKOHbl COXPAHEHUsI 3apsiIOBOTO U MACCOBOTO
YHUCEN U SHEPTHH B SIIEPHBIX PEAKLUAX, 3aKOH PaJHMOAKTUBHOIO paclaia);



e ONUCHIBATH (PU3MUYECKHE MPOIIECCHI U SBJICHUS, UCTIONb3YS BETUIHHBIL:
HaIpPsHKEHHOCTD AJIEKTPUYECKOrO MOJIsI, MOTEHIHMAT JIEKTPOCTaTUYECKOTO MOJI,
Pa3HOCTh TMOTEHIIMAJIOB, AIEKTPOABMKYIAS CUla, MHIYKIUS MarHUTHOTO TIOJI,
MarHUTHBIM TOTOK, cuia AmIepa, HHAYKTUBHOCTb, 3JEKTPOABMXKYIIAs CHJIA
CAaMOMHAYKIIMHM, OSHEPrusi MArHUTHOIO  TMOJS  NPOBOJHUKA C  TOKOM,
PEISITUBUCTCKUIA UMITYJIBC, TIOJTHASI DHEPTHUS, SHEPTHS MMOKOS CBOOOTHON YaCTHIIBI,
SHEPrus U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsil SApa, SHEPTUS CBSI3U S/APa;

e OOBSCHATH OCOOEHHOCTHM TPOTEKAHUS  (UMUYECKUX  SIBJICHUM:
AIIEKTPOMArHUTHAsE UHAYKIUS, CAMOMHAYKIIMS, PE30HAHC, MHTEp(EpEHIIMs BOJIH,
nudpakius, AUCHEPCHs, TOJHOE BHYTPEHHEE OTpakeHHeE, (HOTOIEKTPUUECKUN
abhdext (pororddekr), anpda- u Oera-pacnanabl sAep, raMMa-u3TydeHUE SIEp,
(bu3MYecKue NPUHILMIIBI CIEKTPAIBHOTO aHAJIW3a U paboThI J1a3epa;

e OIpEAEIATh HANPABICHUE UHIYKIIMM MATHUTHOTO TIOJISI TPOBOIHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

e CTPOHUTH HU300PAKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKalioM, TOHKOMH
JIMH30M, U PaCCUUTHIBATH €TI0 XapaKTePUCTUKU;

e TMPUMEHSTH OCHOBOIMOJIATAIOIINE ACTPOHOMUYECKUE MOHATUS, TEOPUHU
Y 3aKOHBI JUIsl aHAIM3a U O0BACHEHUs] (PU3MUYECKHUX MPOIIECCOB, MPOUCXOSAIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAaX, B MEXKTaJaKTUYECKON Cpejie; ABUKEHUST HEeOSCHBIX
TEJ1, PBOIIOLIMY 3BE3/ U BCcelneHHoii;

e TPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIe TpapuKOB C YYETOM aOCONIOTHBIX TOTPEIIHOCTEH W3MEPEHHM, NeNaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIIEAOBAHNUS,

e TPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITUYUH, TIPU ITOM
BBHIOMpPATh ONTUMAJbHBIA METOJ W3MEPEHHs, OIEHWBATh aOCOJIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e MPOBOJUTH OMNBITHI 1O TPOBEPKE MPEIJIOKEHHON THUIOTE3bI:
IJIAHUPOBATh  DKCIEPUMEHT, COOMpaTh  AKCIEPUMEHTAIbHYI0  YCTaHOBKY,
aHaJTM3UpPOBaTh TOJYyYEHHBIE pe3yJdbTaThl M JieJlaTb BBIBOJ, O CTaTyce
MPEIIOKEHHON TUIIOTESBI,

e OIHUCHIBATh METObI MOTYUYECHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

e cOONMIONATh TMpaBwia 0Oe30macHOTO Tpyda NpH  MPOBEIACHUU
UCCJIEIOBAHUM B paMKax Y4YeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M y4eOHO-
UCCIIEIOBATENIbCKOM M MPOEKTHOM  JEATEIbHOCTH € HUCIOJb30BaHUEM
WU3MEPUTEITLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

e pemaTrh pAacyETHBIC 3aJa4yd C SIBHO 33JaHHOM W HESIBHO 3aIaHHOM
(bu3nYecKoil MOJEIbI0: HA OCHOBAHWU aHAlM3a YCJIOBHUS BBHIOMPATH (PU3MUYECKHE



MOJICNIA, OTBEYAIOIIMEe TPEOOBAHUSM 3a/layd, MPUMEHSITh (POPMYIbBI, 3aKOHHI,
3aKOHOMEPHOCTH W TIOCTYJaThl (U3UYECKUX TEOpUM TIPH HCIIOIH30BAHUU
MaTeMaTUYECKUX METOJOB PEIICHHS 3a7ad, MPOBOAUTH Pacu€Thl HA OCHOBAHUU
MMEIOIIMXCS JaHHBIX, AHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATh METOIBI
pPELIEHHUS C YYETOM IOITYYEHHBIX PE3YJIbTaTOB;

e pellaTh KaueCTBEHHbIC 3aJlaud, TpeOyrollre NMPUMEHEHUs 3HAHUU U3
pa3HBIX pa3fenoB Kypca (U3MKH, a TAaKXKE HWHTETpallid 3HAHUW W3 JIPYTHX
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHUECKYIO LEMOYKY
paccykJIeHUi C OMOpOil Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (pu3myeckue
SABJICHUS;

e HCMOJIb30BaTh TEOPETUUYECKUE 3HAHUSA i1 OOBSICHEHHS OCHOBHBIX
NPUHIUIOB pabOThl HM3MEPUTEIBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

e MPUBOAUTH MPUMEPHI BKJIAJa POCCHHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEr0 MUpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

e AHAIM3UPOBATH U  OLIEHUBATh  MOCIEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM  JIESITENIbBHOCTU 4YEJIOBEKAa, CBA3AHHOM C  (U3HUYECKUMU
mpoleccamMy, C TO3MIMK SKOJOTUYECKONW O€30MacHOCTH, TMPEJCTaBICHUN O
pallMOHAIbHOM TPUPOJIONOJIB30BAHUM, a TakKKe pPa3yMHOM HCIOJIb30BaHUU
JOCTHXKCHUW HAYKHM W TEXHOJOTHM I JAlbHEHIIEro pPa3BUTHUSA YEIOBEUECKOTO
00I11eCTBA;

e MPUMEHATH pa3IUYHBIE CMOCOObI  paboTel Cc  uHOOpMaIuein
bu3nYecKoro couepkaHusi ¢ UCIOJIH30BAHHEM COBPEMEHHBIX WH()OPMAIMOHHBIX
TEXHOJIOTUMA, TMpPH HOTOM HCMOJb30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, NepepabOTKu M MPEIbABICHUS y4eOHOW W Hay4HO-
NOMyJSIpHON WHGOPMAIMK, CTPYKTYPUPOBAHUSA W HHTEpIIpeTanuu uHpopmaiumy,
MOJIYYEHHOW W3  pPa3iUYHbIX HMCTOYHHUKOB, KPUTHYECKH aHAJIMU3UPOBATH
nojyyaemMyro HHGPOPMAIMIO U OIEHHWBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIUXCS 3HAaHUM, TaK U HAa OCHOBE aHaJIM3a UCTOYHUKA WH(POpMAIINHY;

e MPOSBIISITh  OPTaHU3AIMOHHBIE W  [O3HABATEJIbHBIE  YMEHUS
CaMOCTOSATEILHOTO TPHOOPETEHHS] HOBBIX 3HAHWA B TMPOIECCE BBIMOIHEHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

e paboTaTh B Ipynme ¢ UCIOTHEHUEM Pa3JIMUHBIX COIUAJIBLHBIX POJICH,
IUIAaHUPOBATh PAOOTy TPYMNIbI, PALMOHAIBHO pACHpPENENsiTh JESITebHOCTh B
HECTAH/IAPTHBIX CUTYyallUsIX, aICKBATHO OLICHUBATH BKJIAJl KaXKJI0r0 U3 YYaCTHUKOB
TPYIIbI B PEIIEHUE pacCcMaTpUBAEMON MPOOJIEMBI;

e MPOSIBIATHL  MOTHMBAMIO K  Oyaymiedr  mpodecCHOHAIBHON
JEATEIbHOCTH 10 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpUYEecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUN TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUs 15
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHO-BOITHOBOH Ayalin3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO SIpa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' JEeSTENIbHOCTH, IPHOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoka Bceero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoTsI pecypesI

Ousznka — pyHIaMeHTalbHas HAyKa O 1

npupojie

Hayunblii MeTO/ MO3HAHUS U METO/IbI 1

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIEPUMEHT U TEOPHs B MPOIIECCe

no3Hanus npupoasl. Habmonenne u 1

OKCIIEPUMEHT B (PU3UKE

CnocoObl u3mepeHus: pU3NYECKUX BEIINUYUH 1

AOCOmIOTHAS U OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢busuky B GOopMUPOBAHUU COBPEMEHHOM 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU

JeATEeITbHOCTH JII0AeH

Mexanundeckoe aBmkeHne. CucreMma

orcyeTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1

newkeHust. [Ipsmast u oOpatHast 3a1a9n

MEXaHUKH

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO 1

IIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHUS

Cio)keHue nepeMeIeH U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0OOIHOE MajicHUE. Y CKOPEHHE
CcBOOOIHOTO IMaIeHUsI. 3aBUCHMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HeroToHa. MHEpumanbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anues.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuiil 3aKoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMeHeHre 3aKkoHoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsDKeCTH M yCKOpeHHe CBOOOHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cu

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4ETOM CHUJIbI COIPOTUBIICHUSI CPEIBI

26 Hasnenue. 'mapocrarndeckoe AaBiIeHHE.
Cuiia Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.

27 [ToctynarensHoe U BpaliaTeiabHOe
JIBIKEHUE TBEPJIOTO Telia

98 MOMEHT CUJIBI OTHOCHUTEILHO OCU
BpanieHus. [1nedo cumnbl

29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cnoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtposbHas padota mo teme "J{[uHamuka.
Cratuka TBEepaoro rtena"

32

HNmMnynbec maTepuabHOW TOYKHU, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CUCTEMBI MaTepUAJIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

34

35

MoMeHT UMITyJIbCa MaTepUAIbHONW TOUKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpEICTaBJICHUE padOTHI CUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOUKH

38

39

[ToreHnnanbHbIe U HEIOTEHIIUAIIBHBIE
cuisl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTIJI HCIMOTCHIMAJIBHBIX CHJII C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 teroThl. OcHOBHBIE nonoxenust MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U

43 TBEPABIX TeN. XapakTep ABUKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosinHas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI

48 VYpasaenue Menzaeneesa-Knaneiipona.
Pemenue 3agau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
HanproHa

50 W3ompoueccel B nacaabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU HEprueH mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHL]

55

56

O0001EeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMBI KaK CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO rasa B
TepMOlII/IHaMI/IKe. YC.]'IOBI/IH HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu
Bripaxenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O M/ICAJIbHOIO T'a3a.




KBazucrarnueckue u HeCTaTHUSCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHe# sHepruun T/l cucremsl 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennortsl. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPaHUs
TOIIJINBA

66

67

68

Pacuér konuyecTBa TETUIOTHI IPH
TerIonepeaye

[TonsiTre 06 agunabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeN dHepruu T/1
CHUCTEMBI

69

Bropoii 3akoH TepMOAMHAMUKH JIsSI
PaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOIHBIX
IIPOLIECCOB

70

71

[TpyuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIUH.
KII

MakcumansHoe 3uaueHue KITM, Iukmn




Kapno

72

73

Pentenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABurareiecii. TermioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O0001eHre U cUcTEMaTU3ALNS 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTposbHas pabora 1o Teme
"Tepmoaunamuka. TennoBbie MaluHbI"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TeILioTa
napooOpa3zoBaHus

78

Haceitiennbie 1 HEHACHIIIEHHBIE TTapHI.
KauyecTtBeHHast 3aBUCUMOCTD INIOTHOCTH U
JIABJICHUsI HACBHIIIIEHHOTO 1Mapa OT
TEeMITepaTyphl, KX HE3aBUCUMOCTh OT
00bEMa HACHIIIECHHOTO Tapa. 3aBUCUMOCTh
TEeMIEPaTyphbl KUTICHUS OT AaBJICHUS B
JKHUJKOCTH

79

BnaxxnocTts Bo3myxa. AGComoTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

81

Pemenue 3amau

TBépnoe teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucTayuM3anus. Y geiabHas




TeruioTa riasienus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskeHnue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUIKOCTEN U
TBEPABIX T€N. AHFAPMOHHU3M TEIIOBBIX
KoJie0aHUI YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX
nepexoiax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHe. KanmusspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTHIO KUAKOoCcTH. Dopmyna
Jlannaca

89

90

91

92

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas padora no reme "ArperaTHbie
cocTosiHuS BemiecTBa. Pa3zoBbie Mepexoabl”

DneKTpu3anus Tel U €€ MpOosIBICHUSI.
DnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmopericteue 3apsaoB. ToueuHsle
3apsanbl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO OIS,
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe

JIEKTPUYECKOE T10JIC

[ToTeHIHATBLHOCTD JIEKTPOCTATUICCKOTO
97 moJist. Pa3HOCTh IIOTEHIIMAIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTATUYECKOM IMosie. [ToreHmman
3JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTHU MOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUIS AJIEKTPOCTATHYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIIUH ITEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKeHHOU cepsl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

105 JIMPNeKTpUKY 1 OIyIPOBOIHUKH B
JNEKTPOCTATHYECKOM I10JIE




Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeAMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teMe "Dnekrpuyeckoe nose"

114 KoHnTponpHas padboTa mo Teme
"DnexkTpuueckoe mnoie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 1 yJacTKa HEeTH.
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCUMOCTh COMPOTUBIIEHUSI OJHOPOIHOTO

118 MPOBOJHUKA OT €r0 JUIMHBI U TUIOIIA/IA
MOTIEPEYHOTO CEUCHUS

119 VY enpHO€ CONMPOTUBIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, TapalIeIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemienue 3amau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemienue 3amau 1
MoIHOCTD 31EKTPUYECKOTO TOKA.

125 TennoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HUCTOYHUKA TOKA

128 3akon OMa 715 OJTHOM (3aMKHYTO) 1
AIEKTPUUYECKOM 11enn

129 Pemenne 3amau 1

OII[HOCTh UCTOYHUKA TOKA

130 M 1

131 KopoTkoe 3ambIkaHue 1

132 Konpnencarop B 11enu NoCTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amaa no Teme "llocTostHHBIN 1
ANEKTPUIECKUIN TOK"

135 Pemenue 3amgau no reme "IlocTostHHBIM 1
ANEKTPUYECKUI TOK"

136 Pemenne 3amau mo Teme "IlocTOSTHHBIHM 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110 1

teme "[locTOsHHBIN 21eKTpuuecKuil ToK"




138

KontponsHas pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJLIAX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIN3a

DneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TeMe
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(PPOBHIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MOMOIIIM KOMITBIOTEPHBIX J1aTYUKOB"

146

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO IBMKEHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopocTH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu 1
PSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBIOKEHHUH 110 HAKJIOHHOHN IIJIOCKOCTH" WIIN
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nanenus" win "M3ydeHue nBr>KeHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4ecKuil IPaKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOIEH CHIIBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
miockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YIII0BOTO Ko duiinenrta
3aucuMocT FTp(N)" wmm "UccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIieHTOM
Tperust" win "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPOrO Tella, UMEIOIIET0 OCh BpalleHus "
wiu "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPIOTO TeJIa, UMEIOIIIETO
TJI0IAJh OTIOPHI"

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHne UMItysbca Tena mno
TopMo3HOMY TTyTH" i "V3Mepenue cubl
TATH, CKOPOCTU MOJIENH AJIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHEHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa MPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOM dHEPIrun
T€Na 1o TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unn "M3yuenue
n30X0pHOro npouecca" win "M3ydenune




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI KUTICHUS
JKAIKocTen"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"N3mepenune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHnun". M3mepenne koddduimenta
MOBEPXHOCTHOTO HATSHKEHUS

158

159

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B SHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKAHUA TOKA B LIEMH, COAEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MMOTEHLIMAJIOB (HANPSKEHUs ) IpU
MIOCJIE0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

Pu3NYecKuil TPAKTUKYM I10 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3MepeHnue yienbHoro
COTPOTHUBIICHHUS MPOBOTHUKOB" WIITH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” unu "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU Auoaa"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"Kunematuka"

Peseprubiit ypok. O600111eHIE U

CHUCTEeMaTH3allvsl 3HaHUH 10 TeMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Haguii mo reme "Cratuka
TBep0ro Tena'

164

165

166

Peseprubiit ypok. O60011eHIE U
cHUcTeMaTU3alus 3HaHU Mo Teme "3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusanusa 3HaHui 1mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teoprun"

PesepBHelit ypok. O6001ICHHE U
cUCTEeMaTH3allKs 3HAaHUH 110 TeMe




"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®dazoBble Iepexos"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alusl 3HaHH 10 TeMe
"DnexkTpuueckoe mosie"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMarus3anus 3Hagui mo teme "Toku B
pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabusbie IIpakTunueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
BsauMoneiicTBre OCTOSTHHBIX MATHUTOB U
1 MTPOBOTHUKOB C TOKOM. MarHuTHOE ToJIe. 1 0 0 01.09.2023
['mnore3a Amnepa
Bekrop marauTHO# nHAYKIMU. [IprHIMT
2 cynepn031/£u1/m MAar"duTHBIX Iojiel. JInanu 1 0 0 04.09.2023
MarHUTHOW WHYKIIUU
3 MarauTHOE 1oJe MPOBOJHUKA C TOKOM. 1 0 0
OmbIT DpcTena 05.09.2023
4 C A g 1 0 0
wia Amriepa, e€ HarpaBJIeHUE U MOTYJIb 07.09.2023
5 Pemenne 3amaq 1 0 0 08.09.2023
5 [Ipumenenue 3akoHa Amnepa. 1 0 0
DNEKTPOU3MEPUTEIILHBIC PUOOPHI 08.09.2023
Cuna Jlopeniia, e€ HampaBlieHHE U MOJYJIb.
7 JIBY>KeHHE 3apsKEHHOW YacTHIIBI B 1 0 0 11.09.2023
OJTHOPOJTHOM MarHUTHOM IT0JIe
8 Pemenne 3amau 1 0 0 12.09.2023
P 1
9 abota cuiel JlopeHIa 0 0 14.09 2023
10 Pemrenne 3agau 1 0 0




15.09.2023

MarsuTHoOeE 110JI€ B BC€IICCTBCE.

11

deppoMarHeTUKH, rapa- U JuaMardHeTUKU 15.09.2023
12 OcHoBHbIE CBOWCTBa (heppOMarHeTUKOB.

[IpumeHnenne GpeppoMarHeTHKOB 18.09.2023
13 Pemenue 3anau no reme "MaruuTtHoe 1osue 19.09.2023
14 Pemenue 3ana4 no Teme "MarHuTHoe 1oJie 91.09.2023
15 SIBieHMe ANEKTPOMArHUTHOW UHTYKITHH.

[ToTok BekTOpa MArHUTHOW MHAYKLIUU 22.09.2023
16 IAC unyiumi 22.09.2023
17 3aKOH 3JEKTPOMarHUTHOW UHIYKIIHH

dapanes 25.09.2023
18 Buxpeoe anekrpudeckoe noine. Tokn Pyko 96.09.2023
19 OJ1C uHAYKINY B ABUKYIAXCS

MIPOBOTHUKAX 28.09.2023
20 Pemrenue 3anau 99.09.2023
21 [IpaBuiio Jlenna 99.09.2023
99 NunykTuBHOCTE. KaTynika HHIyKTHBHOCTH

B IIENX OCTOSIHHOT'O TOKa 02.10.2023
93 Asnenue camonnaykuuu. IC

CaMOMHAYKIIUU 03.10.2023
24 DHeprus MarHUTHOTO TOJIS KaTYLIKU C




TOKOM. DJIEKTPOMAarHUTHOE T10J1€

05.10.2023

25 Pemenue 3agau 06.10.2023
26 O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
Teme "DeKkTpoaruHaMuKa" 06.10.2023
97 KonrponsHas pabora o reme
"DnexkTpoauHaMuka" 06.10.2023
98 KonebarenbHas cucrema. CBOOOIHBIC
KoJiebanus1. ['apMoHndeckue KoaebaHus 09.10.2023
29 KunemaTnueckoe u JTMHAMHAYECKOE
oIMcaHue KoiedaTebHbIX ABIKECHUN 10.10.2023
DHepreTuvecKkoe onrcanue. BeiBoj
JTUHAMHYECKOTO OIMHUCAHUS TAPMOHHUECKUX
30 .
KOJIEOAHU U3 UX SHEPTETHUECKOTO U 12.10.2023
KHHEMaTHYECKOTO OIMMCAHUS
31 Awmiuntyzaa u ¢aza konedaHui 13.10.2023
[Tepuon u yactota xonedanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI
32 MaTeMaTH4ECKOTO MaﬂVTHI/IKa. [Tepuon 13.10.2023
CBOOO/IHBIX KOJICOAHU TIPYKHHHOTO
MasiTHAKA
33 3aryxaromue konedanus. BelHyXIeHHBIC
koJsieOanus. Pe3onanc 16.10.2023
34 ABTOKOJICOaHHS 17.10.2023
35 Pemrenne 3agau

19.10.2023




Ypok-koHpepeHus "MexaHndeckue

36 KOJieOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX" 20.10.2023
37 O06o061IeHre U cucTeMaTU3alus 3HaHUH 110
teme "MexaHndeckue KoneOanus'" 20.10.2023
38 DNEeKTPOMarHUTHHIE KOJICOAHHUS.
KonebaTenbHbIi KOHTYD 23.10.2023
®opmyna Tomcona. CBsi3b aMILTATY bl
39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIbI
Tolf(aHB KOJ‘IeIgaTeJ'IbeOM KOHTypeYH 24.10.2023
40 3aKOH COXpaHEHHSI SHEPTUHU B UACATLHOM
KOJIeOaTeIbHOM KOHTYpE 26.10.2023
3aryxarolue JIeKTPOMarHuTHbIC
41 KoseOaHus. BeiHyX/1eHHbIE 97 10.2023
AJIEKTPOMAarHUTHBIC KOJIeOaHuUs
42 IIepemeHnHBIl TOK. Pe3ucTop u KoHAEHCATOP
B LIETIH IEPEMEHHOI0 TOKa 27.10.2023
43 Karyiika HHIyKTHBHOCTH B TSN
MEPEMEHHOTO TOKa 07.11.2023
44 3akoH OMa 1Sl IeKTPUYECKOHN Lenu
MEPEMEHHOTO TOKa 09.11.2023
Mo1HOCTh TEPEMEHHOT0 TOKA.
45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHHE 10.11.2023
CHJIBI TOKA U HATPSHKEHUS
46 Pe3oHaHC B 35IeKTpUYECKOH TIeTTH
10.11.2023
47 Pemrenue 3agau 13.11.2023
48 WneansHbIi Tpanchopmarop.




[Tpou3BoacTBO, epenaya u noTpedaeHue 14.11.2023
ANIEKTPUUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU TIPOU3BOJICTBE
4 .K
9 anekTposHeprun. Kynsrypa chcznbe.OBaHHﬂ 16.11.2023
3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HH
50 P
elIeHue 3a1a4 17.11.2023
51 P
elIeHue 3a1a4 1711.2023
59 O06o0muieHne 1 cucTeMaTu3alys 3HaHUH 110
TeMe "DIeKTpoMarHuTHbIe KojaebaHus" 20.11.2023
53 MexaHnueckre BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH 21.11.2023
54 i
CBoiicTBa MEXaHUYECKUX BOJH 93.11.2023
. X
55 3ByK. XapaKTepUCTUKH 3ByKa 94.11.2023
Wudpa3syk u ynprpassyk. Lllymosoe
56 .
3arpsi3HEHUE OKPYKaroLIEH Cpeibl 24.11.2023
57 P
elIeHue 3a1a4 97 11.2023
58 DJIEKTpOMarHuTHbBIE BOJIHBIL. M3imyueHue
AJIEKTPOMArHUTHBIX BOJIH 28.11.2023
59 DHeprus MeKTPOMArHUTHBIX BOJH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 30.11.2023
[IIkana 351eKTpOMarHUTHBIX BOJTH.
60 IT
pUMEHEHHE IEKTPOMArHUTHBIX BOJIH B 01.12.2023

TEXHHUKE U OBITY




61

[IpuHUKMITBI paIUOCBS3U U TEIICBUICHHUS.
Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKaIOIIEH CpeIbl

01.12.2023

62

63

64

KonTponbnas padota o Teme "Konebanus
Y BOJIHBI"

Cgert. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEHHs CBETa

Pemenue 3amay Ha MMPUMCHCHHEC 3aKOHA
HpHMOHHHeﬁHOFO pacipoCcTpaHCHHA CBETA

04.12.2023

05.12.2023

07.12.2023

65

66

67

68

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeta. AGCONIOTHBIN U

OTHOCHUTEIBHBIN OKa3aTellb IIpCIIOMJIICHUS.

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpaKEHUs

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPAXKEHUS U NPEIIOMIICHHUSI CBETA

Xon nydeit B npusMme. Jlucnepens ceera.
CrnoxxHbIid cocTaB Oemoro cera. L{Bet

08.12.2023

08.12.2023

11.12.2023

12.12.2023

69

70

71

JInnzel. @OKYCHOE PACCTOSHUE U
OIITUYECKAs CHJIa JIMH3BI

[TocTpoenue n300pakeHNI B THH3AX U UX
cUCTeMax. YBeJIMUCHUE JIMH3bI

Pemenue 3agad Ha mocTpoeHune
M300paXeHUH, MOJIy4aeMbIX C TTOMOIIIBIO
JIMH3

14.12.2023

15.12.2023

15.12.2023

72

I'ma3 kak onTudeckas cucTeMa




18.12.2023

Pemenue 3amau. [Ipenensr npuMeHUMOCTH

7
3 F€OMETPUUYECKON ONTUKHU 19.12.2023

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS 91.12.2023
75 Jucnepcus ceera 22.12.2023
76 HNutepdhepennus ceera 99 129023
77 KorepenTHbie UCTOYHUKU. Y CIIOBHS

HaOII0/IeHUSI MAKCUMYMOB U MUHUMYMOB 25.12.2023
78 Pemenue 3amau 96.12.2023
79 [IpumeHeHne uHTEpHEepeHINN 09.01.2024
80 Hudpaxius ceera 11.01.2024
81 JudpakionHas pemeTka. Y cioBue

HaOJII0IEHUS TJIaBHBIX MAaKCHMYMOB 12.01.2024
82 Pemrenue 3anau 12.01.2024
83 ITorepeyHOCTh CBETOBBIX BOJIH.

[Monsipuszanus ceera 15.01.2024
84 Pemenne 3amay 16.01.2024
85 CBeTOBBIE ABJICHUS B IPUPOE 18.01.2024
86 O06o0mIeHre U cucTeMaTU3aIys 3HAaHUH 110




teme "Onrtuka” 19.01.2024
87 K 0 O
OHTpOJIbHAsS paboTa 1o Teme «OnTruKa» 19.01.2024
I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKON
88 .3
MEXaHUKHU. 3aKOHbI 3JIEKTPOJUHAMUKU U 99 01.2024
IPUHIUI OTHOCUTEIBHOCTU
89 ITocTynatsl cieruanbHOU TEOPUU
OTHOCHUTEJILHOCTH 23.01.2024
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeoOpaszoBanus Jlopenna. YcinoBue
90 .O
npUIMHHOCTUA. OTHOCUTEIFHOCTh 25 01.2024
OJTHOBPEMEHHOCTH. 3aMe]JICHUE BPEMEHH U
COKpallleHHEe JJINHBI
01 DHEPrust U UMITYJIEC PEISITUBUCTCKON
YaCTHIBI 26.01.2024
92 CBs3b Macchbl ¢ 3HEpruei 1 UMIYyIbCOM
PENATUBUCTCKON YaCTULIBI. DHEPIHsl TOKOS 26.01.2024
93 PaBHOBECHOE TETIIOBOE M3ITyUeHHE
29.01.2024
94 3 B
aKoH cMmemeHnst Buna 30.01.2024
95 r M. I1 . D
umnoresa JaHKa 0 KBaHTaX. ®OTOHBI 01.02.2024
96 C
HEeprus U UMIyibc (poToHa 02.02.2024
97 ®otordpdext. OnbiTl A. I'. Cronerosa.
3akonsl Gpotorddexra 02.02.2024
98 VYpaBuenue DiiHmreitHa i Gotodddexra.




"Kpacnas rpanuma" ¢pororddexra 05.02.2024
99 JNasnenue ceera. Onbitel I1. H. JIeOenena 06.02.2024
100 BoJIHOBEIE CBOMCTBA YaCTHIL 08.02.2024
Bounsl ne bpornd. /InuHa BoJiHbIL 1€
101 bpoiia u upa31v1ep1)1 o0acTu JOKaIu3auu 09.02.2024
JBYDKYIICHCS YacTUIIBI
102 KopnyckynspHo-BOIHOBOM Ayain3m 09.02.2024
103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax 12.02.2024
Crieninuka u3MepeHui B MUKPOMUPE.
104 COE)THOIIICHI/ISI HeonpeaenEéHHOCTEN 13.02.2024
I'eiizenOepra
105 Pemenue rpaduueckux 3agau 15.02.2024
106 Pemrenue pacu€tHbix 3a1a4 16.02.2024
Kontponbnas pabota mo Temam: "OCHOBBI
107 CTO", IfOpHy'CKyJ'I}IpHO-BOJ'IHOBOI/I 16.02.2024
Tyaanu3M
108 OMBITHI 11O UCCIICOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnas monens aroma Pesepdopaa 19.02.2024
109 IToctynartel bopa 90.02.2024
110 Buner criektpoB. CiekTp ypoBHEH dHEprun
aToma BOJIOpOJia 22.02.2024




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JTYUCHUC
CBETa

23.02.2024

112

113

114

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
WBanenko. 3apsi 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

3aKkoH paguoakTUBHOrO pacnaaa. CBoicTBa
HMOHU3HUPYIOLIETro U3llyueHus. BiausiHue
PaaOaKTUBHOCTH HA KUBBIC OPTaHU3MBbI.
JozumeTpus

23.02.2024

26.02.2024

27.02.2024

115

116

117

118

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
cuibl. Jledext maccel sapa. SAnepHble
peakuuu. SnepHsle peakTopsl. [IpoGiiembl
YIPABIIIEMOI0 TEPMOSAEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIEKThI Pa3BUTHS
SIEPHON YHEPTETUKU

Meroapbl perucTpaluuu U UCCIEI0BAHUS
AJIIeMEHTapHBIX YacTull. OyHIaMEeHTalbHbIE
B3auMOeicTBUsA. baprnoHbl, ME30HBI U
nentoHsl. [IpeacraBinenue o CtanaapTHOM
Mozenu. KBapk-TiirooHHast MOJienb aipOHOB

®usuka 3a npenenamu CTaniapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuHCTBO pu3nueckoi KapTUHBI
Mupa

Oransl pa3BUTUS aCTPOHOMHUU. 3HAYCHHE
aCTPOHOMUU

29.02.2024

01.03.2024

01.03.2024

04.03.2024




119

[TpuMEeHUMOCTD 3aKOHOB (PU3UKH IS
0OBSCHEHHS TIPUPOABI KOCMUUYECKHIX
00BeKTOB. MeTO bl aCTPOHOMHUYECKHX
HUCCIIETOBAHUN

05.03.2024

120

CoBpeMEHHbIE ONITUYECKUE TEJIECKOIIBI,
paauoTENeCKOIbI, BHEaTMOC(hEepHast
aCTPOHOMHS

07.03.2024

121

122

123

Bupn 3Bé3nHoro Heba. Co3Besaus, sipKue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

Conueunas cucrema. Comnuue. ConHeunas
aKTUBHOCTb. McTounuk snepruu ConHna u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIi Kiacc —
CBETUMOCTB"

08.03.2024

08.03.2024

11.03.2024

124

3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH

12.03.2024

125

126

127

BuytpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEACTABIECHUS O
MIPOUCXO0XACHNUHU U 3BoJtolnu CosHua u
3BE31. DTaIbl )KU3HHU 3BE3]

Muneuynsiii I1yte — Hama I'anaktuka. Tumsl
rajlakTUK. YEpHbIE OBIPBI B APaX TajJakTUK
Bcenennas. Pacmmpenue BeeneHHON.

3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukroBoe n3inydeHue

14.03.2024

15.03.2024

15.03.2024

128

MacmrabHas ctpykrypa Beenennoit.
MeraranakTuka

18.03.2024




129

Hepeménnbie mpo6ieMbl aCTPOHOMUHT

19.03.2024

130

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmemoBaHue MAarHUTHOTO I10JIS
MIOCTOSSHHBIX MarHUTOB' MJIK
"HccnenoBanue CBOMCTB
dbeppomarnerukoB" win "MccnenoBanue
JIEMCTBHS MOCTOSITHHOTO MarHuTa Ha paMKy
¢ TOKoM"

21.03.2024

131

132

133

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amriepa" wiu
"N3yueHne 3aBUCHUMOCTH CUJIbl AMIIepa OT
cuibl Toka" win "OnpeneeHne MarHuTHOM
MHIYKIIMM Ha OCHOBE U3MEPEHMSI CUIIBI
Awmmnepa"

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHON MHAYKIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

@uU3NYECKUI NPAKTUKYM II0 TEME
"UccnenoBanue sBIEHNUA CAaMOMHIYKIIUN"
i "COopka MOJENU SIEKTPOMArHUTHOTO
reseparopa"

22.03.2024

22.03.2024

01.04.2024

134

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOIHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

02.04.2024

135

@u3NYECKUI IPAKTUKYM II0 TEME




"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasTHHUKE"

04.04.2024

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IOCJIEIOBATEILHO COSIMHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uiun
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LMW NTIEPEMEHHOTO TOKA"

05.04.2024

137

138

139

140

141

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

®dusnyeckuii MPaKTUKYM 110 TeMe
"M3mepeHue moka3arens IpeIoMICHUS
crexna" win "[lonyyenue nso0paxxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U JUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BelllecTBa (Ha MpuMepe
KUAKUX JUH3)" win "V3mepenue
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
uH3"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HaGmronenue aqudpakuuu,
UHTEp(EpPEeHIINH U MOJISIpU3alnu cBeTa"

Pu3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX yacTUll (1o poTorpadpusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nose)"

Pu3nYeCKUil IPAKTUKYM I10 TEME

05.04.2024

08.04.2024

09.04.2024

11.04.2024

12.04.2024




"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBe HccienoBanus poroaddexra” umm
"HccnenqoBanue 3aBUCHMOCTH CHIIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

12.04.2024

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOTo
aTOMapHOI0 BOJAOPOJa U U3MEpPEHUE
noctostHHOM Punbepra"

12.04.2024

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
WCIIOJIB30BaHUEM JI03UMETpa HIIN
"N3y4yenue noraouieHus: 6era-4acTuil
aroMuHueM"

15.04.2024

145

146

147

@uU3NYECKU IPAKTUKYM 110 TEME
"HabGuonenus 38E3aH0r0 HEOA
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAHNEM KOMIIBIOTEPHBIX
IIPWJIOKEHUH JJIs ONIPEAEIIEHUS TIOJI0KEHUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s CeBEpPHOTO
MOJTyILIApHs U ApKU€ 3BE3ABI" WU
"HaGmtonenus B reneckon JIyHbl, TU1aHeT,
TYMaHHOCTEH U 3BE3HBIX CKOIIEHUM"

O06o01eHre 1 cucTeMaTr3aIus 3HaHHM.
Ponb pusuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,
COLIMAJIbHOU U 3TUYECKOM chepax
JEATEILHOCTH YeIOBEKa

O0001IeHrE U CUCTEMATU3ALUS 3HAHUIA.

16.04.2024

18.04.2024




Posb 1 MecTo pU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

19.04.2024

148

O06o0muIeHre 1 cUCTeMaTH3aIHsI 3HaHUH.
Pons dpuznueckoii Teopun B GOpMUPOBAHUN
NPEJCTaBICHUN O (PU3NYECKON KapTUHE
MHUPa, MECTO (PU3NYECKON KapTUHBI MHUpPa B
00111eM psAZly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTABICHUNA O IPUPOJIE

19.04.2024

149

150

151

O06001IeHYE ¥ CUCTEMATU3aLM 3HAHUMN 110
Teme "Kunemaruka"

O00011IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
TeMe "Kunemarnka"

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
teme "JuHamMuka"

22.04.2024

23.04.2024

25.04.2024

152

153

154

O06001IeHre 1 cCUCTEMAaTH3aUs 3HAHUH 110
teme "Craruka TBEepaoro tena'

O06o0011eHne U cucTeMaTu3alys 3HaHuH 110
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKE"

O060061eHne U cucTeMaTU3alus 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun”

26.04.2024

26.04.2024

29.04.2024

155

O0001IeHre 1 cUcTEMaTH3aMs 3HAHNUH 110
teme "Tepmonnnamuka. TenmoBbie
MaIIuHb"

30.04.2024

156

157

O0600611eHre U cucTeMaTU3alus 3HaHUu# 10
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
dazoBble Iepexo bl

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 10

02.05.2024




Teme "DnekTpuyeckoe nose"

03.05.2024

158

159

O06001IeHre ¥ cucTeMaTh3aluus 3HaHUH 110
teMe "[locTOsHHBIN 3neKTpUuYecKuil ToK"

O060011eHrEe ¥ cUCcTeMaTH3alus 3HaHUHI 110
teme "Toku B pa3nuuHbIxX cpeax”

03.05.2024

06.05.2024

160

O00011IeHYE ¥ cUCTEMATH3alUs 3HAHUN 110
Teme "Marautaoe noie"

07.05.2024

161

162

163

PesepBHrlit ypok. O600111eHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"DJIeKTpOMaruuTHas UHIYKIUS"

PesepBHrlit ypok. O600111eH1E 1
CHCTEMAaTH3alMs 3HAHUH 10 TEMeE
"MexaHnyeckue Koaeoanusa"

PesepBHeIil ypok. O000IICHHE 1

CUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"DneKTpoMarHuTHeIe KosebaHus"

09.05.2024

10.05.2024

10.05.2024

164

PesepBHblil ypok. O6006111€HHE U
cUCTeMaTH3alysl 3HaHUH 110 TeMe
"MexaHnuYecKue 1 3JeKTPOMarHUTHHIE
BOJIHBI"

13.05.2024

165

166

167

PesepubIil ypok. O6006111eHIE 1
cucTeMaTHu3anus 3HaHuH 1Mo Teme "OnrTrka"

PesepBHrIit ypok. O6001ICHNE 1
cucreMarusalsg 3Hanuii mo treme "OCHOBEBI
CTO"

PesepBHrIit ypok. O6001IeHNHE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

14.05.2024

16.05.2024

17.05.2024




PesepBHelil ypok. O000IICHHE 1
168 cucTeMaTu3anys 3HaHui 1o teme "dusuka
aroma"

17.05.2024

PesepBHelil ypok. O000IICHHE 1
169 cUCTeMaTH3anus 3HaHui 1o TeMe "dusnka
aTOMHOTO s1/Ipa U 3JIEMEHTAPHBIX YacTHULl"

20.05.2024

PesepBHbIil ypok. O6001eHIE 1
170 cUucTeMaTu3alus 3HaHHUM 0 TeMe
"OnemeHTsI acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

21.05.2024




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

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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