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MNOACHUTEJIBHASA 3AIINCKA

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

[Iporpamma no ¢usuke onpenenser o0A3aTeIbHOE MPEIMETHOE COACPIKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma no ¢Qusuke Aa€r MOpencTaBIE€HUE O LENIAX, COAEpPNKAaHUHU, OOIen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIMK, HAIIPABJICHO Ha CO3JaHUE YCIOBHUM s
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (U3NKKM Ha yriayOoJnéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOMX pabOUUX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka o Hambosee OOUIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX MCCIIEIOBAHUM.

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

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BELIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MpPEACTaBICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JielicTBYytomero ¢akropa ydeOHOro mporecca. s yrmyOn€aHoro
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukyma. B mepBoMm ciyudae
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 pPabOT, KOTOpHIC
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1o (QusMke cuUcTeMa YYEHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa MpPEJICTaBlIEHA €IMHBIM IepedHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUIAHUPOBAHUSI W OCHalleHus KabuHera ¢usuku. [Ipu sToM oOecreunBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yOENsSETCS PEHICHUI0 PaCYETHBIX W KAaYeCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUI U3 pa3HBIX pa3ziesoB. JJis KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepHalbHO-
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 I BBIMOJHEHMS YyKa3aHHBIX B MporpamMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M 00ECIIeYMBaeT IOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YYEHHUYECKHUX MPAKTUYECKUX pPAbOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU aHAJOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

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

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

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

(dopMupoBaHHE YMEHUI OOBSCHATD SBJICHUS C UCIIOJI30BAHUEM (PU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHOM  JEATENBHOCTH, CBSI3aHHBIX C (PU3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

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

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nyecKuX SIBICHUNA B MPHUPOAE WU JUISI MPUHATHS TPAKTHUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (UBUYECKUX OCHOB W TIPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENCHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

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



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanusimu DPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEHBb) Ha YPOBHE CPETHETO OOIIETO
obpazoBanus otBoautcs 204 gaca: B 10 kiacce — 102 gaca (3 yaca B Hezeno), B 11
kiacce — 102 yaca (3 yaca B He/ieIiO).

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIEIOBaHUS (PUBUYECKUX SIBJICHUM.

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

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

[TorpemHocT  u3MepeHuii  (U3NYECKUX  BeIMUMH  (aOCONIOTHAsA M
OTHOCHUTEJIbHAS).

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

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIIM aHAJIOTOBBIX U HU(MPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u 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 nepeMenieHnil u CI0KeHUE CKOPOCTE.

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 YIJOM K TOpPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLUHUAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopgenb cucteMbl OTCYETA, WILTIOCTpAIUSl KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnrogenue aBuKeHUs Tena, OPOIIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

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

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprorona. MHepumanbHbple cucteMbl oTcy€Ta. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON 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.

Cuia ympyroctu. 3akoH I'yka. Bec tema. Bec Tema, OBMKymerocs c
YCKOpPEHHEM.

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

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B 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, navopamopnuie padomul, npAKMUKyMm.

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.



HccenenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

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

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanre IBHXKEHHSI 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 BpamieHus. [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, peMIETYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynibe CHITBI M UBMEHEHNUE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHple W HENOTEHUWANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus Tela B OJHOPOJHOM I'pAaBUTAMOHHOM Imone. [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
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU 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
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHJIBI 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 TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHHUS TPHU JABMXKEHUHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMkeHHE. 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 pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. TemmepaTrypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHas
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

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

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

TexHn4eckrue yCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita lltepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeI1I000MeHe MEXKTy TOpsiueit U XOJIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckass (T[[) cucrema. 3anaHue BHEUIHUX YCIOBUW A
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepMoauHamuku. CaMONpOU3BOJIbHAS — pellaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAUUsl 4acTHUL, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW — DHEpruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHHMe Maiiepa. YnaenpHas TEIUIOTa CrOpPaHHUs
toruiBa. Pacuér konuuecTBa TEIUIOTHI mnpu Teruionepenade. Ilonsarue 00
aanabaTHOM Tpoliecce.

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

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MIPOIIECCOB: YeEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTHYECKHE TMPOIECCHI: XOJIOIUIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIEN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTIEHUS HKUIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIECHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBienne W Kpuctaim3anus. YJelbHas TEIUIOTa IUIaBJICHUSI.
CyOnumarnusi.

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

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacimpenre. AHrapMOHU3M TETUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie siBienus. J{apineHue moa MCKPUBIEHHON MOBEPXHOCTHIO KHUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue npu moHM>XEHHOM JIaBJIECHUH.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBIeHuUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manpix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenre aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKAa MAacchl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanys Tel U €€ NpOsIBICHUS. OJEeKTpudeckuid 3apsa. /IBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loteHnumaneHass SHeprus 3apsia B DJJEKTPOCTAaTHYECKOM IIOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lonme paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PABHOBECHS 3aps0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATHYECKAA 3alUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO0 TOKA. MCTOYHUKH
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY ienpHOE CONPOTUBIIEHNE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IO TIOTIEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coeTMHEeHNs UCTOYHUKOB Toka, JJ1C 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 HAMpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctud DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHUH.

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

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
NOJIynpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynbie TUIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. [Lnasma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEM
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENIBHBIX MEXKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, 3KCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, W3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpenbl,
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 MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4deHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
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 M JAPYTUE), ABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEU. JIMHUY MarHuTHOM MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, 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 moJje. Pabora cunbl JlopeHna.

MarunuTtHoe none B Bemectse. @eppOMArHETHKY, ITapa- U JUAMarHETHKHU.



TexHU4ecKkue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AIIEKTPOIBUTATENb SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

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 U3MEPEHHUs CUIIBI AMIIEpA.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHUKE, JABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHUYEeCKHEe YCTPOWCTBA M TEXHOJIOTMYECKUE IMPOLECCHI: MHIAYKIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHAYKIIUH.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebOanusi. Kunemaruueckoe W JTMHAMUYECKOE OIHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuintyna u ¢asza konebanuil. CBS3b aMIUTUTY/bI KOJICOAHUN HCXOTHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyKaeHHbie kKonebanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

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

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NMpeACcTaBICHUN 00 UAcaIbHON MO/IENIN MTPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOIHBIX KOJEOAHUN HHUTSHOTO W MPYKUHHOTO
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.

HccnenoBanrie BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHAEHCaTopa C aMIUIMTYJ0M CHITbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHS] TMPU pa3indyHOM (dopme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya M moTpedieHue
AIEKTPUYECKON IHEPTUU.

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

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU dJIEKTpOIIepeay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenp 3IeKTpOMarHuTHOTO TeHepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiCcTBO U MPUHILIKIT AEUCTBUS TpaHCchopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

Habmoienue 3meKTpOMarHuTHOTO Pe30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpejIoMJICHHE, HHTephEpeHLUs |
nupakius.

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

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

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

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

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 U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npenoMiieHus. [10cTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[TonHoe BHyTpeHHEEe oTpaxkeHue. [IpenenbHblii yroa MoJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JHH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
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 PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapuzanus csera.

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

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus. Mojieib CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUPpakImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  PUMEHMMOCTHM  KJIacCMYeCKOM  mexanuku.  [loctymatse
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX  dYacTuil (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawlnyto moBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOIICHUSI HEOMPENeIEHHOCTEM
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekra.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [lmanka Ha ocHOBe HucciienoBanus pororddekra.

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 nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMAapHOTIO 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. OJNEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cubl. Jlepekt macchr 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 B3aUMOJACUCTBUSA. bapuoOHBI, ME30HBI U JICITOHBI.
[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 TEXHOJIOTHUUECKUE ITPOLIECCHL: TO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETDA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3WUKH ISl OOBSICHEHHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTouHuk 3Heprun CoJIHIIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

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

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanve rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qH0r0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Crnioco0bl n3MepeHus: GU3NIECKUX BEJIUYUH C HCIOJIb30BaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HW3MEPEHHUM, HCCIEAOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o01eHre U cucTeMaTu3alus CoAepX)aHus pa3AesoB Kypca «MexaHHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMYECKOH cepax AedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, posib HU3MIECKON Teoprun B (OPMUPOBAHUU TPEICTABICHUN
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBA3E€M C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOJIOJAEHHE, OSKCHEPUMEHT, MOJEIUPOBaHUE, MOJIENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JNBW)KCHUST B JKUBOW MNPHUPOJAE, OKOJOTHMYECKHE PHUCKA TNPH IPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PpEIIETKH, CHEKTpaIbHBIN
aHaju3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AIIEKTpOJIBUTATENb SIKOOH, reHepaTrop MEepeMEHHOro TOKa, MHAYKLIHUOHHAs Medb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapesi, CyTHUKOBBIE
IIPUEMHHMKH, IEPHAsA DJHEPTeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM IEHHOCTSAM POCCUHUCKOrO OOIIECTBAa, PAaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCs KaK aKTHBHOIO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0O OOIIECTBA;

e IPUHATHE TPATUIHUOHHBIX  OOIICUETIOBEYECKUX TIyMAHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTHb BECTH COBMECTHYIO JEATENBHOCTh B MHTEPECAX TPAXKIAHCKOIO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHUE B3aNMOJICHICTBOBATH C COI[MATIbHBIMU UHCTUTYTAaMU B COOTBETCTBUH
¢ uX QyHKIMSIMU U Ha3HAYEHUEM;

¢ TOTOBHOCTH K TYMaHUTapPHOW Y BOJIOHTEPCKOU IEATENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UIECHTUYHOCTH,
MaTpUOTU3MA;

¢ [IEHHOCTHOE OTHOIIEHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

o c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO TOBEICHNUS;

e CIIOCOOHOCTh OILICHUBATh CUTYalUI0 U NPUHUMATh OCO3HAHHBIEC DPEILCHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHME JTUYHOTO BKJIa/1a B MOCTPOCHHUE YCTONYUBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e HHTEPEC K pa3MuUHbIM chepaM MpodecCHOHATBLHON NEeITeTbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO i CaMOOOpa30BaHUIO B 001acTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e chOpMHUPOBAHHOCTH JKOJOTHYECKOW KYJIBTYPBI, OCO3HAHHE TJI00aTHHOTO
XapakTepa dKOJOTHIECKHUX TPooIiem;

o INIAHUPOBAHUE U OCYIICCTBJICHUE JEHCTBUU B OKpyXKalolied cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PAa3BUTHS YCIIOBEUECTBA;

e PAaCITUPECHHUE ONBITA ACATCIBPHOCTH JKOJIOTMYECCKOW HAIMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e COOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckmne geiicTBUs:
e CAMOCTOSITEILHO  (hOpMyIUpOBaTh M aKTyalU3UpOBaTh  MpoOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENICTIATh IIEM JCATENbHOCTH, 3aJaBaTh IapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
¢ BBISIBJIATH 3aKOHOMEPHOCTHM U TPOTUBOPEYUST B paccMaTPUBAEMbBIX
(bU3NYECKUX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
e BHOCUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YyIAbTATOB LIEJISIM, OLICHUBATh PUCKU MOCJEACTBUN JEATEIIbHOCTH;
e KOOPAMHUPOBATh M  BBHINIOJHATH PabOTy B  YCIOBHSIX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
e BJIaJIETh HAYYHOM TEPMHHOJIOTHEH, KIIOUEBBIMU MOHATHUAMH U METOAAMU
buznueckoil HayKu;



e BIIAJICTh HABBIKAMH y4€OHO-HCCIIEI0BATENIbCKON U MPOSKTHOM JEATEIbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY  METOJOB  pemieHus  3agad  (U3MYECKOTO  COJAEp KaHMUSA,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNS;

¢BIIAJICTh BHJIAMU JACATCILHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

¢ BBISIBIISATh TIPUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJlM3UPOBATh 3ajaady,
BBIJIBUTATh TUNOTE3y €€ pelieHus, HaXOAUTh apPTyMEHTHl  JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

e AaHAJIM3UPOBATh TMOJYYECHHbIE B XOJ€ pEUIeHHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSX;

eCTaBUTh M (OpMyIHpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

e 1aBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

eYMETh TMEPEHOCUTh 3HaHUS 1O (U3UKE B MPAKTUYECKYI0 O0OJACTh
KHU3HEICSITSIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00I1acTeH;

e BBIJIBUTATh HOBBIC HJICU, TIPEAJIaraTh OPUTHHAIBHBIE TTOJIXO/IbI M PEIICHUS;

e CTaBUTb MIPOOJIEMBI U 3a]1a4H, JOMYCKAIOLIUE aIbTEPHATUBHBIE PEIICHHUS.

Pabora c nndopmanueii:

e BIIQJICTh HABBIKAMH TMOJy4YCHUS WH(MDOpMAUK (HU3MIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEILHO OCYIIECTBISTh TOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

e OI[CHUBATH JIOCTOBEPHOCTH WH(POPMAIINH;

¢ ICTIOJIB30BAaTh ~ CPeACTBAa HWH(MOPMAIMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PCIICHWM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATHYECKUX HOPM, HOpM HH(DOPMAIIMOHHOW O€30MacHOCTH;

e CO3/IaBaTh TEKCThI (PU3UYECKOTO COACPX AHHS B PA3NMUHBIX (opMarax c
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:



¢ OCYIIECTBIISATh OOILIEHWE Ha Yypokax (U3UKM H BO BHE-yPOUHOU
JeSITEIIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CHUTyalluii U  CMAr4ath
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M HCIIOJIb30BATh MPEUMYIIIECTBA KOMAHTIHOW U WHIUBUAYAIbHON
paboTHI;

 BBIOMpPATh TEMATUKY M METOJIbl COBMECTHBIX AEMCTBHI C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

e IPUHUMATh 1M COBMECTHON JESATEIBHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUI Y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YJYacCTHHKA KOMaHIBI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

e IIpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATH HUACH C TIO3UIIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

¢ OCYLIECTBIISITh O3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B Pa3IMYHbBIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO UM  BOOOpaXeHUE,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYILIECTBIISITh MO3HABATEIbHYIO AESITEILHOCTh B 00JacTH
(U3UKK U ACTPOHOMMH, BBISBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a]1aUH;

e CAMOCTOSITEIBHO COCTABJISATH IJIAH PELIEHUS] PAaCYETHBIX M KAauyECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

e PACIIUPSTh pAMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUUHBIX MPEITOYTCHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, AapTryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIbIT;

e CIIOCOOCTBOBAaTh (POPMHMPOBAHUIO M NPOSBICHUIO 3PYIULUM B 00JACTH
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JIEATEILHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;
eBJIAJICTh HABBIKAMHU  TO3HABATEIBHOM  pediIeKCHMH KaK  OCO3HAHUS
COBEPILIAEMbIX JEHCTBUNA U MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;
e HICTIONL30BATh MPUEMBI PEIICKCHUU JIJIsI OLICHKU CUTYaIlid, BRIOOpA BEPHOTO
pEIICHMST,;
e YMETh OIICHUBATh PHUCKH M CBOECBPEMEHHO NPUHUMATh PEIIECHUS MO HUX
CHUKEHMUIO;
e IPUHUMATh MOTHUBBI W apPryMEHTHl JPYrUX TIpPU aHaJIU3€ pe3yJIbTaToB
NEeATEeTLHOCTH;
e MPUHUMATH C€0sI, TOHMMAsT CBOM HEAOCTATKH M TOCTOMHCTBA;
e IPUHUMATh MOTHUBBI W aPryMEHTHl JPYrUX TMpU aHaJU3e pe3yIbTaToB
NEeSTEeIbHOCTH;
e MPY3HABATh CBOE MPABO U MPABO JAPYTUX HA ONTHOKH.
B mpomecce moCTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
¢ CAMOCO3HAHWSI, BKJTFOYAFOIIETO CIIOCOOHOCTh MOHUMATh CBOE

HYMOITMOHAJIEHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HM3MEHEHUSM M TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTHBAIINH, BKIFOYAIOIICH CTPEMIICHHE K JOCTHKEHUIO TIEIH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOMIS W3
CBOMX BO3MO>KHOCTEH;

eOMITATHH, BKJIFOYAIOIICH  CIIOCOOHOCTh  TOHHMMATh  AMOITMOHAIILHOE
COCTOSIHUE JPYTHX, YYHUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K konny oOyuenuss B 10 knacce npeIMeTHbIE PE3yJIbTaTbl Ha YINIyOJEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHON HAy4YHOM KapTHHE MUpA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3NUECKON KapTUHE MUDPA;

e pa3JIMYaTh YCJIOBHS MPUMEHUMOCTH MOJIeIeH (HU3MUIECKUX TN U MPOIIECCOB
(sBNIEHMI): MHEpLUATIbHAS CHUCTEMa OTCU€Ta, a0COJIIOTHO TBEPAOE TEJO,
MaTepHuaibHas TOYKA, pABHOYCKOPEHHOE JBUYKEHUE, CBOOOIHOE NaJICHHE,
aOCOJIFOTHO yrIpyrast jaedopmalis, aOCOJIOTHO YIpPyroe W abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJIEIM Ta3a, XKUIAKOCTU U TBEPIOTO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbINA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

e pa3nuyYaTh YCJIOBUS (TpaHUIIbl, 00JACTH) NPUMEHHUMOCTH (DUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOONIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATH U OOBSACHITH MEXaHWYECKHE TMPOLECChl W  SBJICHMUS,
WCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBUSI paBHOBECHs TBEPIOro Tena), MOPU HATOM HCHOJIb30BAThH
MaTeMaTU4eCKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TpPEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHHUSI HMIyJbca U
MEXaHUUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

e AHAJIM3UPOBATh M OOBSCHATH TEIUIOBBIE MPOIECCHl U SIBJICHUS, UCIOJB3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CcpeaHei
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHUS €r0 YacTHll, CBSI3b JABJIICHUS UACaTbHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXPAHEHUsl SHEPIMM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

e AHAJIM3UPOBATH U OOBSACHATH JJIEKTPUUECKHE SBJICHUS, UCIOJIb3YysI OCHOBHBIE
IOJIOKEHUST W 3aKOHbl  DJEKTPOJUMHAMHUKM  (3aKOH  COXpaHEHMs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M U1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH J[xoyisa—JleHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

¢ ONIMCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HCIOJb3Yysl BEJIMYMHBIL:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHIHAJIbHAs OJHEPIus, KHUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NPYKUHBI, KOJUYECTBO TEIJIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIS,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

e O0BSICHATH OCOOEHHOCTH MPOTEKaHUs (PU3UUECKUX SBJICHUI: MEXaHUYECKOE
JBUKEHHUE, TEIJIOBOE JABUKEHUE YACTHI] BEILIECTBA, TEIJIOBOE PaBHOBECHE,
OpoyHOBCKOe  nBKeHHE, 1uddy3usi, ucnapeHue, KUIICHHEe U
KOHJEHCAlus, IUIAaBJICHUE W  KPUCTAUIM3alus,  HaIlPaBJICHHOCTb
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

« IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKOW BEIMYMUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

¢ IPOBOJUTh KOCBEHHBIE H3MEpPeHHs (U3NYECKUX BEIUYMH, MPH OITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

e IPOBOJIMTH OMBITHI 10 MPOBEPKE MNPEIJIOKEHHOM THIIOTE3bI: IUIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

e COOJIOIATh MpaBuia 0€30aCHOrO TpyAa MPH MPOBENECHUU UCCIEAOBAHUN B
paMKax  y4eOHOro  B3KCHEpHUMEHTa, MpakTUKymMa U  y4eOHo-
WCCIIEOBATENIbCKOM M IPOEKTHOW [JEATENIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

epelIaTh pACUYETHBIE 3aJaud C SBHO 33JaHHOWM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBedaroled TpeOOBaHUSIM 3ajJayd,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPEOYIOLe NPUMEHEHUS 3HAHUN U3 pPa3HbIX
pasnenoB Kypca (GU3MKHM, a TaKKe HHTErpalud 3HAHUW W3 JApYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI ¢ OMOPOI Ha N3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

¢ ICTIOJIB30BAaTh ~ TEOPETHUECKHE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJAa POCCUMUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATh M OLCHUBATH IMOCIEICTBUS OBITOBOM M MPOW3BOJCTBEHHOU
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3UILMI 3KOJOrM4eCKON 0€30MacCHOCTH, IPEACTABICHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



o IPUMEHSATH Pa3IMuHble CIOCOObI paboThl ¢ MHPOpMaIMeil (PU3NIECKOTro
COJECpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOM M3 PaA3IUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHHU3alliOHHBIE U NO03HABATEIJIbHbIE YMEHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUs] HOBBIX 3HAHMKW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

epaboTaTh B TpYIIE C MCIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMO MTPOOIEMBI;

o IPOSIBIISATh MOTUBALIMIO K Oyaymnieil mpo(ecCHOHaIbHOM AESTENbHOCTH 10
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Yy 00YUAIONIUXCST YMEHUI:

e IOHUMAThH POJIb (PU3UKU B IKOHOMHUYECKOM, TEXHOJIOTUUECKON, COIUATIbHOMN
U ATUYECKON cdepax IesTEeTbHOCTH YeJIOBEKa, POJib U MeCTO (PU3HKU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHUH,
3HAUEHHUE OINUCATEITBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJUHAMHUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pPOJIb
¢busnueckoit Teopun B (HOPMHUPOBAHMU MPEJCTABICHUNA O (U3MYECKON
KapTUHE MHpa, MECTO (PU3MYECKOM KapTHUHBI MHpa B OOLEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX PEACTABICHUN O IPUPO/IE;

e PA3JIMYATh YCJIOBHS MPUMEHUMOCTH MOJIENeH (PU3MIECKUX TE U MPOIIECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJieOaHUsl, MAaTeMaTHYECKHI MasTHUK, WJIeaIbHBIN
NPY>KUHHBIH MasITHUK, rapMOHUYECKUE BOJIHBI, UJeaIbHbIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JTUH3a, MOJIeTICl aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

e pa3aMyYaTh YCIOBUS (TpaHUIIbl, 00JaCTH) MPUMEHHUMOCTH (PU3MUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHATM3UPOBATh U OOBACHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SIBICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUHM  OTHOCHUTEJIBHOCTH  (3aKOH  COXpPAaHEHUS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

e AHAJIU3UPOBATHh U OOBSICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YHCEN U DHEPTUH B SIIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, WCIOJIb3Ysl BEIUYHUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHUUAJIOB, JJIEKTPOABWKYIAS CHIIA, WHIYKIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apsJl AlIpa, SHEPTHSI CBA3U S1pa;

e O0BSCHSATH OCOOEHHOCTH MIPOTEKAHUS buznuecknx SBJICHUU:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), ambda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

e OTIPEICTISATh HAMNpaBJICHWE HWHIYKIIMM MArHUTHOTO TIOJisi TMPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

e CTPOUTH U300paKeHUE, CO3aBaeMOe TIIOCKUM 3€pKaJIOM, TOHKOHW JIMH30M, U
pPacCUUTHIBATh €r0 XapaKTEPUCTUKHU;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUS, TEOPUHU H
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX T, SBOJIONNH 3BE311 1 BeenenHoi;

e IPOBOJNTH HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEITUYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHIE TpadukoB C y4€ToM abOCOMIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTam
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHHs (U3NYECKUX BEIUYMH, MPH ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

¢ IPOBOJUTH OMBITHI MO TPOBEPKE MPEATIOKEHHOW THUIIOTE3bl: IUIAHUPOBATDH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3bI;

e OITUCHIBATH METO/IbI TTOTYICHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHHUIA,

e COOJIIO/IaTh MpaBujIa OE30MAaCHOrO TPyAa MNP MPOBEACHUU UCCICAOBAHUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epemIaTh pACUETHBIE 33Ja4M C SABHO 3aJaHHOM W HESIBHO 3aJIaHHOMN
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  HUCIOJb30BAHUM MaTEeMaTHYECKMX METOAOB pEIICHHs 3ajaad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPeOYIolue NPUMEHEHUS 3HAHUN U3 pa3HbIX
paszmenoB Kypca (GU3MKH, a TaKKe WHTErpallid 3HAaHUW W3 APYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

¢ ICTIOJIb30BATh  TEOPETUYECKHE 3HAHUS [ OOBSCHEHHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(DU3HKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAJIM3UPOBATh U OLEHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHOM
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKd MW TEXHOJOTMH U1 JAJbHEHUIIEro pa3BUTUS YEJIOBEYECKOrO
00I11eCTBa;

e IPUMEHSATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMaruell (HU3NIecKoro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHMKA HH(POPMALINH;

o IPOSIBIISATH OpraHu3alHOHHBIE U MIO3HABaTEJIbHbIE yMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

epaboTarh B TpyHIE€ C HCHOJHEHUEM PA3IHYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy IPYIIbI, PALMOHAIBHO PACpPEAEIATh NE€ATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

* IPOSIBJIATh MOTHUBALMIO K Oynymied mpodecCHOHaNbHOU NeATENbHOCTH 0
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N KosnmyecTBo yacoB DJIeKTPOHHbBIE
I /;1 HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero Konrpoabubie = IIpakTuueckue (undposbie)
padoThI paboThI o0pa3oBaTe/bHbIE
pecypcsbl

Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblif MeTo1 O3HAHUS PUPOIBI 4
Htoro no pazneny
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 6 1
2.2 JluHamuka 3
2.3 CraTtuka TBEpIOTO Tea 4 1
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6
Hroro o pasneny 19
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3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 7 1
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nepexobl
Wroro no pazneny 27
Paznen 4. JIEKTPOJANHAMUKA
4.1 DeKTpUUEecKoe 1mose 15 1
4.2 [ToCTOSTHHBIN 3JIEKTPUYECKUN TOK 14
Hroro 1o pasneny 29
Pasznen 5. PUSHUECKHM TIPAKTUKYM
5.1 Pu3ndecKkuil NPakTUKyM 16 16
Hroro no paszneny 16

Hrorosoe noBTOpeHuE 7
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11 KJIACC

N KosmyecTBo yacoB DJIeKTPOHHbBIE
I /;1 HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI Beero Konrpoabnsie IIpakTuueckue (undposbie)
padoThbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
Paznea 1. JIEKTPOJAMHAMUKA
1.1 MaruutHoe nosne 8
1.2 DneKTpOMarHuTHasi MHAYKLIHS 8
Htoro no pazneny 16
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuyeckue KojieoaHus 4
2.2 DIeKTpOMarHuTHbIE KoJieOaHMs 6
2.3 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHBI S)
2.4 Orntuka 16 1
Wroro mo pazmeny 31
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOITHOBOM AyaJln3M 10 1 ‘
Hroro no paszneny 10
Pa3nen 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPO®U3UKHU
5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 5 ‘
Htoro no pazneny 5
Paznea 6. PU3HUECKHAN MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16 \
Hroro 1o pasneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 0000IIEHUE TIPETIMETHOTO
71 COJIep KaHUs U OMBITA JIETETLHOCTH, 24
MPUOOPETEHHOTO IPHU U3yUYEHUH Kypca (GU3UKH
10 — 11 kmaccoB
Hroro no pazneny 24
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Ne i/ Tema ypoka KosinuecTso uacon HMara DJIeKTPOHHbIE U (POBbIE
Bcero Kounrpoabubie Ilpakruyeckue H3Yy4YeHHs o0pasoBaTe/bHbIE
padoThI padoThI pecypchl
DKCIEPUMEHT U TEOPUs B IIpoliecce 04.09.
1 H03Ha1§1/151 npnpozlm.p Ha6nr§)ﬂ;me u 1 Eubmorexa LIOK
https://m.edsoo.ru/ff0c32e2
HKCIEPUMEHT B (DU3UKE
2 Crioco0b1 n3MepeHust GU3NIECKUX BETHUNH 1 04.09. bubmorexa LHOK
https://m.edsoo.ru/ff0c33e6
3 AOCOJIFOTHAsI 1 OTHOCUTEJIbHAS ITOTPEITHOCTH 1 05.09.
M3MEPEeHUH (PU3MUECKUX BEIUIHH
MonenupoBanue B ¢pusuke. Poib u mecto 11.09.
4 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1
Hay4HOU KapTHHBI MUPaA, B IPAKTUYECKOMN
JESTEIbHOCTH JIIOJEH
5 CnoxxeHue nepeMeneHuii U CKOpoCTeil. 1 11.09. bubnunoreka [JOK
Pemrenne 3amau https://m.edso0.ru/ff0c3508
HepaBnomepn BH)KeHHE. MTHOBEHHAst 12.09.
6 CK?[?OCT(; iycx(zi)gﬂne el'[p;elMOJII/IP(I)eIZeHo;l 1 bubmmorexa [TOK
‘ ‘ https://m.edso0.ru/ff0c3620
JBUYKEHHE C TIOCTOSIHHBIM YCKOPEHUEM
7 I'paduueckoe onucanue NpsIMOIUHEHHOTO 1 18.09. bubnuoreka [IOK
JIBMDKCHUS C IOCTOSTHHBIM YCKOPEHHUEM https://m.edsoo.ru/ff0c372e
8 JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K 1 18.09. bubnnorexka [JOK
TOPU30HTY https://m.edsoo.ru/ff0c39cc
9 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110 1 19.09. bubnmoreka [JOK
Teme «KnHemaTrka» https://m.edsoo.ru/ff0c3ada
10 KonTponbnas pabora no teme "Kunematuka" 1 1 25.09.
11 [Ipunnun cynepno3unuu cuil. Pemenue 1 25.09. bub6nuorexa [IOK

3aaa4 Ha IPUMCHCHUEC 3aKOHOB Hrrotona

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

[Tpuniun cynepno3uiuu cui. Pemenue 26.09. bubmuorexa [JOK
12 .
3aja4 Ha MpUMEHEeHHe 3akoHOB HproToHA https://m.edsoo.ru/ff0c3be8
13 [Tpunuun cynepnosunuu cuil. Pemenne 02.10. bubmumoreka [IOK
3aja4 Ha MpUMEHEHKEe 3aKOHOB HproToHa https://m.edsoo.ru/ffOc3be8
14 Hasnenue. ['uapocratuueckoe AaBiIeHUE. 02.10. bu6mmoreka [IOK
Cuiia Apxumena https://m.edsoo.ru/ff0c3d00
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPIOMY 03.10.
teny. L{eHTp TspkecTu Tena. Y cioBus bubmuorexa [JOK
15 .
paBHOBECHSI TBEPOro Tena. Bupt https://m.edsoo.ru/ff0c3el8
paBHOBECHS
16 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110 09.10. bu6mmoreka [IOK
teme "Iunamuka. CTatuka TBEpJ0ro rena' https://m.edsoo.ru/ff0c3f76
17 KontponbHas padota nmo teme "J[uHamuka. 09.10.
Craruka TBepaoro tena'"
Mowme ca MaTepUAIbHON TOYKHU. 10.10.
18 I1 ;VI c}i];ﬁ\gigbo C(I)VIX TaII{)ZIHHII:IHMgIMTe}?TI;H bubmorexa HOK
bex P https://m.edsoo.ru/ff0c43d6
HMMITYJIbCa B IIEHTPAIBHBIX TOJISAX
19 Pemenue 3amau 16.10.
P 16.10.
20 nepevermenn. Tpapmiceroe npercrasrere uGmnoresa LIOK
DEMEILL b pex https://m.edsoo.ru/ff0c4502
paboThI cuiIbl. MOIITHOCTB CHIIBI
Tperpst KocMudeckast ckopocTb. CBs3b 17.10.
21 321(\34(;:)61;16;\?I/[e;glf{iibe}gziﬁc?gec TUU bubmorexa HOK
P https://m.edsoo.ru/ff0c461a
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUU
v € ¥ He € CTOJIKHOBEHUSI. 23.10.
22 Vpamnerne Bepuynm uis wicansioi ubanorexa IOK
p PHYJITH AT 1A https://m.edsoo.ru/ff0c478c
KHUJTKOCTH
23 O06001IeHre u cucTeMaTU3aIys 3HaHUH 110 23.10.

TeMe «3aKOHBI COXPAaHCHUA»



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c478c

o4 Temneparypa. TemnoBoe paBHoBecue. [lIkana 24.10. bubmuorexa [JOK
Lenbcust https://m.edsoo.ru/ffOc4dc2

o5 Wneanbneiii ra3. YpaBHenue MeHeneeBa- 06.11.

Knanelipona. Pemienue 3amau

26 AOcoiroTHas TemriepaTypa. 3akoH JlaapToHa 06.11.

07.11. TOYKA POCTA,
M3onporiecchl B ueaaibHOM rase ¢

27 nudposas pusnueckas

IIOCTOSHHBIM KOJIMYCCTBOM BEIIICCTBA
naboparopus
13.11. bu6mmorexa [IOK

28 Ocrosroe ypasHenne MKT https://m.edsoo.ru/ffOc4fde

29 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 110 13.11. bubnuorexa [JOK
teme «OcHoBbel MKT» https://m.edsoo.ru/ff0c511e

30 KonTponbnas padota o teme "OCHOBBI 14.11.

MKT"
HyneBoe Hauaso TepMOAMHAMUKH. 20.11.

31 CamonpounsBonbHas penakcanus T/l cuctemsl
K TEIUIOBOMY PaBHOBECHIO

37 Mopenp uieanbHOro ra3a B TEpMOJINHAMUKE. 20.11.

VYcnoBust TPUMEHUMOCTH 3TOW MOJEIH
BeIpaxxenue 11 BHyTpEHHEN SHEPTUU 21.11.

33 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. bubnuoteka [JOK
KBasucrarnueckne U HECTATHUECKHE https://m.edsoo.ru/ff0c5952
MIPOIIECCHI

JIEMECHTapHad pad0oTa B TEPMOJIMHAMHUKE. 27.11.
34 gBIC'—II/IiHeHFI)/Ie pa%oi?)l o r;zq;f(y npouef:ca bubmorexa [IOK
https://m.edsoo.ru/ff0c5¢36
Ha pV-auarpamme
Termon aya Kak CII HU3MEHECHUA 27.11.
35 BEyT};)eI-IeIi)eeI;: 3Hepr1/11; T(J)f(c):ic;eMem%es bubmnorexa LIOK
https://m.edsoo.ru/ff0c5¢36
COBEpIIEHHS PabOThI
36 KomnuectBo Temnorsl. TenmnoéMKOCTE Tea. 28.11. bu6mmoreka [JOK

VY nenpHas U MOJIIpHAs TETIIOEMKOCTH

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4dc2
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BCIIIECTBA. yI[eJ'IBHaSI TEIJIOTa CrOpaHusa
TOIIJIMBa

[Tonsarue 06 aguabatHoM mporecce. [lepBoiit 04.12. bubmumoreka [IOK
37 ]
3aKOH TEPMOIMHAMUKU https://m.edsoo.ru/ff0c6230
KonunuecTBo TEIOTEI M padoTa KaKk MePhI 04.12.
38 W3MCHCHHUS BHYTpEHHEH I;HepH/H/I T ’ bubmorexa LIOK
https://m.edsoo.ru/ff0c600a
CHCTEMBI
05.12.
39 MakcumansHoe 3HadeHue KIT/I. Iukn Kapuo
40 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHUI 110 11.12.
teme "Tepmonunamuka. TernaoBbie MalIiHbI"
11.12. TOYKA POCTA,
[TapooGpa3oBanue U KOHICHCAIIHS. nudposas pusnueckas
41 Hcnapenue u kunenue. Y neibHas TEILUIOTa naboparopus
mapooOpa3oBaHus bubnmnoreka [JOK
https://m.edsoo.ru/ff0c63b6
Hacelilennbie 1 HEHACHIIIEHHBIE TTAPHI. 12.12.
KauecTBeHHas 3aBUCUMOCTbD INIOTHOCTH U
aBJICHHS HACBIIIEHHOIO I1apa OT
42 ?eMnepaTypH I/III)I( He3aBI/ICI/If/IOCTL oT 00BEMa bubmorexa LHOK
’ https://m.edsoo.ru/ff0c64d8
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KHJIKOCTH
43 BnaxHocTs Bo3ayxa. AGCOIIOTHAS U 18.12. bubnnorexka [JOK
OTHOCHUTEIbHAS BIAXKHOCTh https://m.edsoo.ru/ff0c65f0
TBé Teno. Kpucrammueckue u 18.12.
44 aMgI;)g(:{eHeeTgna.I;\;I/BOTpogfm ceBoﬁCTB bubmorexa LHOK
https://m.edso00.ru/ff0c6708
KpUCTAJJIOB
Hedopmaruu TBEpaOTO Tena. PacTsokenue u 19.12.
45 cxartue. Casur. Moayine FOnra. [penen
ynpyrux aedopmanuii
16 TennoBoe pacmMpeHne KUIKOCTEN U 25.12.

TBépI[LIX TCII. AHTapMOHI/IBM TCIIJIOBBIX



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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https://m.edsoo.ru/ff0c64d8
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KoJe0aHnii YacTHUI] BEIIECTBA

47 [IpeobpazoBanue 3Hepruu B (Ha30BBIX 25.12.
nepexouax
IToBepxHOCTHOE HaTsKeHUe. KanwispHsle 26.12.

48 siBieHUs. J[aBJieHHe 10| MICKPUBIIEHHOMN
MMOBEPXHOCTHIO KuakocTh. Dopmyna Jlannaca
O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110 15.01.

49 TeMme "ArperaTHbIe COCTOSIHUSI BEIIECTBA.
®da3zoBbIie IEpexoan"

50 KonTponbnas padbora no teme "Arperarsbie 15.01.
cocrosiHus BemiecTBa. dazoBbie mepexonr”

51 DneMeHTapHBIN JIEKTPUUECKUM 3apsia. 3aKOH 16.01. bubnuorexa [JOK
COXPaHECHHMS DJIEKTPHUYCCKOTO 3apsiia https://m.edsoo.ru/ff0c6820
B3aumoneiictBue 3apsioB. ToueuHbie 22.01. bu6mmoreka [IOK

52 )
3apsiibl. 3akoH Kysona https://m.edsoo.ru/ff0c6bcc

53 Onektpuueckoe none. Ero aeiictBue Ha 22.01. bubnuorexa [JOK
AIIEKTPUIECKUE 3aPSIIbI https://m.edsoo.ru/ffOc6bcc
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA. 23.01.

54 [IpoGHbIii 3apsz. JIuHuKM HanpsKEHHOCTH bubnnoreka [JOK
AJIeKTpHUYeCcKoro nojsi. OQHOpOHOE https://m.edsoo.ru/ffOc6ce4
ANEKTPUYECKOE T10JIe
[ToTeHIIManbHOCTh JIEKTPOCTATUIECKOTO 29.01. bubnnoreka [JOK

55 .
noJisi. Pa3HOCTh MOTEHIMAIOB U HAITPSDKECHUE https://m.edsoo.ru/ffOc6df2
[TorenimanpHas HEPTHS 3apAa B 29.01.

56 3neKTpI(I)CTaTquCK01\E noJie. II_I(J)ITGHLII/IaJ'I bubmorexa [TOK

https://m.edsoo.ru/ff0c6f00
ANEKTPOCTATUYECKOTO MOJS

57 [IpuHIUI Cynepro3uIuK SJIEKTPUYECKUX 30.01. bubnnoreka [JOK
nojuen https://m.edsoo.ru/ff0c7018
ITone Toueunoro 3apsna. Ilone paBHOMEpPHO 05.02.

58 3apspkeHHou cdepsl [lone paBHOMEpHO bubnmuotexa [JOK

3apspKeHHOro 1o 00bEMyY mapa. [Tone
PaBHOMEPHO 3apsHKEHHOW 0€CKOHEUHON

https://m.edsoo.ru/ff0c7126
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IIJIOCKOCTH

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. 05.02.
59 VYcnoBue paBHOBecHS 3apsi0B JIUAIEKTPUKHU bubnmoreka [JOK
U TIOJTYIPOBOJHHUKH B DJIEKTPOCTATHYCCKOM https://m.edsoo.ru/ff0c72c0
oJie
Kounnencarop. 251eKTpoEMKOCTh 06.02.
60 KOHJICHCATOpa. DJIEKTPOEMKOCTb IIIOCKOTO
KOHJIEHCAaTopa
[TapamrenpsHOE COEIMHEHNE KOHIEHCATOPOB 12.02
61 ITocnenoBareiibHOE COETUHEHNE
KOHJIEHCAaTOPOB
62 DHeprus 3apsKEHHOI0 KOHAEHcaTopa 12.02.
63 JIBr>keHue 3apsKEHHOM YacTULIBI B 13.02.
OJTHOPOJIHOM DJIEKTPHUYECKOM TOJIe
64 O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110 19.02.
TeMe «DIJIEKTPUUYECKOE TOJIEN
65 KonTponbhas pabota no teme 19.02.
"DnexTpuueckoe nojue"
Cuna toka. [locTosiHHBINM TOK. Y CIOBUS 20.02. TOUYKA POCTA,
66 CYIIECTBOBAHHUS TOCTOSTHHOTO mudposas Gpusmueckas
AIEKTPUYECKOTO TOKA naboparopus
Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS 26.02.
67 CYIIECTBOBAHHUS TOCTOSTHHOTO bubmorexa [TOK
https://m.edsoo.ru/ff0c74f0
AIEKTPUYECKOTO TOKA
68 3akon OMa 1St y9acTKa [eTH. 26.02. bubnmuorexa [JOK
DNEKTPUUECKOE COMPOTUBIICHHE https://m.edsoo.ru/ff0c7838
27.02. TOYKA POCTA,
3aBUCUMOCTb CONPOTUBIIEHUSI OJTHOPOJIHOTO uugposast pusnveckas
69 MPOBOJIHUKA OT €ro JIMHBI U MJI0IAI1 naboparopus
MOIEPEYHOI0 CEUCHUS bubnmuotexa [JOK

https://m.edsoo.ru/ffOc7ae0
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HOCJ’IGILOB&TCJ’IBHOG, napaiji€JIbHOC,

05.03.

70 CMEIIaHHOE COETMHEHUE ITPOBOIHUKOB
71 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX 05.03.
neneid. [IpaBuna Kupxroda
72 Pabota snekTpuueckoro Toka. 3akoH Jkoyis 06.03.
—Jlenua
73 MOoNIHOCTD 3JEKTPUYECKOro ToKa. TermnoBas 12.03. bubmuorexa [JOK
MOIIHOCTh, BBIIEISIEMas Ha PE3UCTOPE https://m.edsoo.ru/ffOc84ae
74 O/IC 1 BHyTpeHHEe CONPOTUBIICHUE 12.03. bubnnoreka [JOK
HCTOYHUKA TOKA https://m.edsoo.ru/ff0c82ba
75 3axon OMa i OJIHOM (3aMKHYTO) 13.03. bubnnoreka [JOK
AJIEKTPUUYCCKON TICTTH https://m.edsoo.ru/ff0c84ae
76 MOomHOCTh UCTOYHUKA TOKA 19.03. bubmorexa LHOK
https://m.edsoo.ru/ffOc86fc
77 Konpaencarop B 1ienu nNocTOSIHHOTO TOKa 19.03. ﬁggg?lﬁe;;iorﬁ/ﬁm%be
78 O06001eHre U cucTeMaTU3aIs 3HaHUH 110 20.03.
Teme «IIoCTOSIHHBIN ANEKTPUUECKUN TOK»
79 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110 02.04.
TeMe «I10CTOSAHHBIN IIEKTPUUECKUNA TOK»
Pu3n4ecKuil IPAKTUKYM 110 TEME 02.04.
"U3mepeHue cuiibl TOKa U HAMIPSIKEHUS B TOYKA POCTA,
80 LIETIH MTOCTOSIHHOTO TOKa MPU MOMOIIH uupoBast pusndeckast
AQHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIBHBIX nmabopaTopus
npubopos"”
dusnyeckuil npakTukyM no teme "M3ydenue 03.04.
81 HEPAaBHOMEPHOTO JIBHKEHUS C IENTHIO
onpeJielIeHUs MTHOBEHHOM cKopocTH"
DU3NYECKUN TPAKTUKYM I10 TEME 09.04.
89 "N3mepeHue yCKOpeHusl Ipu

MPSIMOJIUHEHHOM PaBHOYCKOPEHHOM
NBIDKEHWH 110 HAKJIOHHOM IIOCKOCTH"
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83

®u3nYecKuil mpakTuKyM 1o teme "M3yueHue
JBUKCHHUSI TeJia, OPOIICHHOTO
rOPU30HTAJIBHO"

09.04.

84

®u3nYecKuil mpakTUKyM 1o teme "M3yuenue
JBIKEHUS TeJa IO OKPY>KHOCTHU €
MOCTOSSHHOM 0 MOJIYJIIO CKOPOCThIO"

10.04.

85

86

87

®dusunyeckuil mpakTukyM 1o teme "[IpoBepka
TUIIOTE3bl O HE3aBUCUMOCTH BPEMEHHU
JBUKEHHs OpyCKa 10 HAaKJIIOHHOW TUIOCKOCTH
Ha 3aJIaHHOE PacCCTOSIHUE OT €ro Macchl'”

duznyeckuil npakTukyM no teme "M3yuenue
JIBMDKEHUS CUCTEMBI TeJ, CBA3aHHBIX HUTBIO,
MEPEKUHYTOM uepe3 JErkuii 6J10K"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ko3¢ dumenTa TpeHus 1no
BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucumoctd Frp(N)"

16.04.

16.04.

17.04.

88

89

90

91

92

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue ycluoBUNH paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BpALEHUS "

@uU3NYECKU NPAKTUKYM II0 TEME
"M3MepeHne KNHETUYECKON YHEPT UM Tena 110
TOPMO3HOMY NTyTH"

dusndeckuil npakTukym 1o teme "M3ydenue
MU30TEPMHUUYECKOTO MPOIECcca

Pu3NYECKUl IPAKTUKYM 110 TEME
"U3mepenue yaenbHOl TEmI0EMKOCTH "

Pu3NYECKU IPAKTUKYM IO TEME
"N3mepenue yaenbHON TEMIOTHI IIABICHUS
Ipaa

23.04.

23.04.

24.04.

30.04.

30.04.

TOYKA POCTA,
uuposast pusndeckast
naboparopust

TOYKA POCTA,
uposast pusudeckas
naboparopust

TOYKA POCTA,
udposast pusudeckas
naboparopust




93

®u3nYecKuil mpakTuKyM 1o teme "M3yueHue
MPOTEKAHUS TOKA B LIETIH, COJACPKAIICH
KOHJeHcaTop"

07.05.

TOUKA POCTA,
uposast pusudeckas
nmabopaTopus

94

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue yaenbHOIo COIPOTUBIICHUS
MPOBOJHUKOB"

07.05.

TOUKA POCTA,
uposast pusudeckas
nabopaTopus

95

dusnyeckuil npaktukym 1o teme "CHarue
BOJIBT-aMIIEPHOMN XapaKTEPUCTUKHU Jruoaa"

08.05.

TOUKA POCTA,
udposast pusudeckas
nabopaTopus

96

97

O00011IeHEe ¥ cucTeEMaTH3alus 3HaHUHI 110
Teme "Kunemaruka"

O000111eH1E U CUCTEMATH3AaIMs 3HAHUN 110
teme "JluHamuka"

14.05.

14.05.

98

O000111eH1E U CUCTEMATH3aIMsl 3HAHUN 110
teme "CraTtuka TBepaoro tena"

15.05.

99

100

101

O06o01ieHre 1 cucTeMaTu3alys 3HaHuH 1o
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

O060061eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
teopun"

O06001IeHre U cCUCTEMaTU3AIHs 3HAHUN 110
teme "Tepmoaunamuka. TemnoBbie MamvHb!'

2105.

21.05.

22.05.

102

O06o0011eHne U cucTeMaTu3alys 3HaHuH 10
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da30Bble NEPEXOBI"

25.05

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

16




11 KJIACC

KoauuecTBO 4acoB

Jlara

DJIeKTpOoHHbIe HU(pPOBbIE

Ne ni/m Tema ypoxa Bcero Koutposnbnbie IlpakThueckne H3y4YeHHs oOpasoBaTe/bHbIE
padoTsI padoTbI pecypcbl
BzanmojeiicTBre ITOCTOSTHHBIX MAarHUTOB U 04.09.
1 HS(E;BO;[)I-II[;K(C)B C ”fOK(Z)(I:\/I.O MaFHI/ITHacl)C HOJ('I)C. 1 Enbmmorexa OK
https://m.edso00.ru/ff0c9778
['unore3a Amnepa
04.09. TOUYKA POCTA,
BexTop marauTtHoM nnaykuuu. [Tpunnumn nudposas pusnueckas
2 CYIEpHO3UIIMY MarHUTHBIX Mosiel. JInnun 1 nabopatopus, Nell
MarHuTHON MHAYKIIMHU bu6mmoreka [IOK
https://m.edsoo.ru/ffOc98fe
3 MarsuTHO€ 1oJ1€ IPOBOJHUKA C TOKOM. 1 05.09. bubnnorexa [HJOK
OmnbIT DpcTena https://m.edsoo.ru/ff0c98fe
4 Cunia Amriepa, e€ HarpaBJICHHE U MOJTYJIb 1 11.09. bubmorexa [IOK
’ https://m.edsoo.ru/ff0c9acO
5 Permene samas 1 11.09. bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4
6 [Ipumenenue 3akoHa Amnepa. 1 12.09.
DNeKTPOU3MEpPUTENbHbIE TPUOOPHI
;| o Topem e oo | B o 0K
https://m.edsoo.ru/ffOcal50
OJIHOPOJIHOM MarHMTHOM I10J1€
18.09. TOUYKA POCTA,
MarsuTtHoe 110J1¢ B BEIICCTBE. unposas pusmicckas
8 deppoMarHeTHKH, mapa- U TuaMarHeTUKH 1 nabopatopus
’ bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600
9 OC unnykuuu 1 19.09.
10 3aKOH AJIEKTPOMATHUTHON MHAYKITNH 1 25.09.

QPapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

25.09.

11 Buxpesoe anexrpuueckoe nosie. Toxu Dyko
12 O/1C uHAYKIMH B JBUKYLIUXCS 26.09.
IIPOBOJHMUKAX
13 [IpaBusno Jlenua 02.10.
14 NunykruBHOCTH. KaTymka HHIYKTUBHOCTH 02.10.
B LIENIU TIOCTOSIHHOI'O TOKA
15 Asnenue camonnaykuuu. IC 03.10.
CaMOUHIYKIINH
16 OHeprus MarHUTHOTO TOJIS KaTyLIKH C 09.10.
TOKOM. DJIEKTPOMAarHUTHOE T10JI€
17 KonebarenpHas cucrema. CBOOOIHBIC 09.10. bu6mmoreka [IOK
KosieOanus. 'apMOHHUYECKHE KOTeOaH s https://m.edsoo.ru/ffOcaf06
10.10. TOYKA POCTA,
Kunemarnyeckoe u AMHAMUYECKOE
18 . mudpoBas GpusnuecKas
OIMCaHME KOJICOATEIBHBIX JIBHKCHUN
nabopaTopus
DHepreTuueckoe onucanue. BeiBoa 16.10.
19 JMHAMHYECKOT0 OMMCAaHUS TAPMOHUYECKUX
KoJIeOaHUH U3 UX PHEPreTHUECKOTO U
KMHEMAaTUYEeCKOT0 ONUCAHUS
20 3aryxaromue konedanus. BelHyX1€HHBIE 16.10.
Kosnebanus. Pezonanc
17.10. TOYKA POCTA,
DNeKTpOMarHuTHbIE KOJIeOaHusl. 1 ppoBa dusiecKas
21 KonebaTtenbHbIi KOHTYD Aabopatopus
bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820
3aKOH COXpaHEHUs SHEPTUH B HJICAJIbHOM 23.10. bubnnorexka [HOK
22 )
KoJ1e0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
23 IIepemeHnHbIl TOK. Pe3uctop u KkoHAEHCAaTOP 23.10. bubnuorexa [IOK

B ICTIM IEPEMECHHOI'O TOKa

https://m.edsoo.ru/ff0cbhbh86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

24.10. TOYKA POCTA,
Karymika vHIyKTHBHOCTH B TSN wippoBas pusmicckas
24 MIEPEMEHHOT0 TOKa naboparopus
bubmuorexa [JOK
https://m.edsoo.ru/ffOchd34
o5 3akoH OMa Jy1sl SJIEKTPUUYECKOM 1enu 06.11.
MEPEMEHHOT0 TOKa
26 Pe3oHaHC B 35IeKTpUYECKOH 1enH 06.11.
MexaHndeckue BOJHbI. XapaKTePUCTUKU 07.11. bubnnoreka [JOK
27
MEXaHUYECKUX BOJIH https://m.edsoo.ru/ff0cca54
28 CBolicTBa MEXaHUYECKUX BOJH 13.1L.
[ITkaya 3neKTpPOMarHMTHHIX BOJIH. 13.11.
29 [IpuMmeHeHue IeKTPOMArHuTHBIX BOJH B
TEXHHUKE U OBITY
[IpuHOHAIIBI paIOCBA3U U TEIIEBUICHMUS. 14.11.
30 Pannonokanusi. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
31 O00011IeHEe ¥ CUCTEMAaTHU3aIis 3HaHUNH 110 20.11.
teme "Konebanus u BoHbI"
32 Cgert. 3aKOH NPSAMOJIMHEINHOTO 20.11. bubnmnoreka [JOK
pacrpoCTpaHEHHs CBETa https://m.edsoo.ru/ffOcc6f8
33 OTtpaxenne ceta. [Lmockoe 3epkaio. 21.11. bubnuoteka [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/ff0cd350
[Ipenomiienue cBeTa. AGCOMIOTHBIN U 27.11.
OTHOCHUTEJbHBIN TTOKa3aTeh MPEIIOMIICHUSI.
34 [TonHOE BHYTpEeHHEE 0TpameHIEe. bubmorexa LIOK
o https://m.edsoo.ru/ff0cd4e0
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpaKEHUS
35 Xon nydei B mpusme. Jlucnepcus cBerta. 27.11. bubnuotexa [JOK

CnoxHbIN cocTaB Oenoro ceera. LBer

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

JIunzpl. DoKyCHOE pacCTOSTHUE U

28.11.

bu6mmoreka [IOK

36 OIITHYECKAasl CHJIA JIMH3bI https://m.edsoo.ru/ff0cd67a
37 [TocTpoenne n300pakeHMiA B IMH3AX U UX 04.12. bubmuoreka [IOK
cucTeMax. YBEIMYCHUE JIMH3bI https://m.edsoo.ru/ffOcddle
38 I'na3 kak ontuyeckas cucrema 04.12.
39 Pewmenune 3anau. lIpenensl npuMeHMMOCTH 05.12.
reOMETPUYECKON ONTUKU
40 Jlucniepcust cBera 11.12.
11.12. bu6mmoreka [IOK
4 Hurepdepertus ceeta https://m.edsoo.ru/ff0ced22
42 KorepenTHble HCTOUHUKHU. Y CIIOBUS 12.12. bubnnorexa [HOK
HAOJIIOICHHUST MAKCHMYMOB 1 MUHHUMYMOB https://m.edsoo.ru/ffOcf02e
43 Hudpaxmus ceera 18.12.
44 JudpakionHas pemeTka. Y cioBue 18.12. bubnnoreka [JOK
HaOJIIOICHUS TJIaBHBIX MAKCHMYMOB https://m.edsoo.ru/ff0cf862
45 ITonepedHOCTH CBETOBBIX BOJIH. 19.12. bubnuoreka [IOK
[Monspusanus cBera https://m.edsoo.ru/ffOcfa42
16 O06001eHre U cucTeMaTU3aIs 3HaHUH 110 25.12. bubnuoteka [JOK
teme "OnTHka" https://m.edsoo.ru/ff0cfc68
25.12. bu6mmorexa [IOK
47 KonTponbhas pabora no teme «OnTuka» https://m.edsoo.ru/ffOcf6fo
48 PaBHOBeCHOE TEMIOBOE U3IIy4YEeHHE. 3aKOH 26.12. bubnuoreka [IOK
cMeleHus Buna https://m.edsoo.ru/ffOcfel6
49 I'nnotesa M. Ilnanka o kBanTtax. ®oTOHBI 15.01. bu6mmorexa [IOK
DHeprust 1 UMIYJIbC POTOHA https://m.edsoo.ru/ffOcffc4
50 ®otorddext. OnpiTel A. I'. Cronerosa. 15.01. bubnuorexa [IOK
3akonbl portoaddhexra https://m.edsoo.ru/ff0d015e
51 VYpasuenue DitHmreitHa 1151 hoTodPdekra. 16.01. bubnuotexa [JOK

"Kpacnas rpanuna” pororddexra

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

52

53

54

BonHOBEIE ¢CBOIICTBA YaCTHIL

Bounsl ne bpornd. [InuHa BoJiHbIL 1e
Bpoiins u pa3mepsl 006J1aCTH JTOKATH3AIUH
JBHKYILEUCS] YaCTULIBI

KopnyckyssipHO-BOJIHOBOM yaJlu3M
Judpakius 377eKTPOHOB Ha KpHCTaIax

22.01.

22.01.

23.01.

bubmuoreka [JOK
https://m.edso0.ru/ff0d0302

bubmuorexa [JOK
https://m.edsoo.ru/ff0d091a

55

Crnenuduka u3mMepeHu B MUKPOMUPE.
CooTHolleHus1 HeonpeaeaéHHOCTEN
I'eitzenOepra

29.01.

56

57

58

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110

teMe "KopnyckyssipHO-BOJIHOBOU qyanu3m"

KonTposbHas pabora 1o Teme:
"KopnyckynsipHO-BOIHOBOM Ayann3m"
[TpuMEeHIMOCTE 3aKOHOB (PU3UKH IS
00BSACHEHHS MPUPOIBI KOCMHUYECKHX
00BeKTOB. MeTO/ Il aCTPOHOMHYECKHUX
HCCIIeI0BaHUM

29.01.

30.01.

05.02.

59

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTHKU.
Jlnarpamma "crieKTpajabHBIM Kjlacc —
CBETUMOCTB"

05.02.

60

61

3BC3I[LI IJIaBHOM IIOCIEA0BaTEIbHOCTH

BnyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE IPEICTABICHUS O
MPOUCXOXKACHUH | dBoJonnu CoJHIa U
3BE3/. DTaIbl JKU3HHU 3BE3]]

06.02.

12.02

62

Bcenennas. Paciiupenne Beenennoid.
3akon Xa06na. Teopust bonbuioro B3peiBa.
PenukroBoe nznyuenue. MacmraOnas
cTpykrypa Beenennoi. Meraranaktuka

12.02.

bubnmoreka [JOK
https://m.edsoo.ru/ff0d1784

63

Ou3NYECKUil IPAKTUKYM 110 TEME
"HccnemoBanue MarHUTHOTO TTOJISI

13.02.

TOYKA POCTA,
uudposast pusuveckas



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d1784

HOCTOSIHHEIX MAarHuTOB"

nmabopaTopus

64

65

66

67

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue cuiibl Ammepa"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBaHue ABJICHUS
3JI€KTPOMArHUTHOM MHIYKIUU"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue sSiBICHUS CAaMOMHIYKIIUN"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U MPYKUHHOTO
MasTHHKOB"

19.02.

19.02.

20.02.

26.02.

TOYKA POCTA,
nudposas pusnueckas
nabopaTopus

TOUKA POCTA,
mudpoBas GpusnuecKas
nabopaTopus

68

69

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHue 3HEPrUH B IPYKUHHOM
MasTHHUKE"

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue NepeMeEHHOr0 TOKa 4epe3
HOCIeA0BaTEILHO COCAUHEHHDBIC
KOHJIEHCATOp, KaTyLIKy U pe3ucrop"”

26.02.

27.02.

TOYKA POCTA,
upposast pusnveckast
naboparopust

70

71

72

73

Pu3nYeCcKUil IPAKTUKYM 110 TEME

"N3y4yeHue napameTpoB 3BYKOBOU BOJIHBI"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune nokasaTelis NpeaoMICHUs
crekua"

Pu3nYeCKUil IPAKTUKYM IO TEME
"N3mepenne pOKyCHOTO pacCTOSIHUSA
paccenBarOIUX JUH3"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HaGmonenue qudpakumm,
UHTEep(EPEHIINH U TOJSIpU3aIK cBeTa"

05.03.

05.03.

06.03.

12.03.




74

DU3NYECKUI TPAKTUKYM 10 TEME
"OnpeneneHure UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX yacTull (1o gororpadusm
TPEKOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM
nose)"

12.03.

75

DU3NYECKUI TPAKTUKYM I10 TEME
"MccnemoBaHue 3aBUCUMOCTH CHIIBI TOKa
yepes CBETOAMO/ OT HampsHKEHUs "

13.03.

76

77

78

79

80

81

du3nuecKuil MPaKTHKYM 110 TEMe
"UccnenoBanue crekTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPOJIa M U3MEPEHUE
noctostHHOM Punbepra"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOrO (hoHa C
KCIIOJIB30BaHUEM JT03UMeETpa"

Pu3NYECKU IPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HEOA
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHNEM KOMIIBIOTEPHBIX
MIPWJIOKEHUH JJIs ONIPEAEIIEHUS TIOJI0KEHUS
HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s CeBEpHOTO
MOJIyILIApHsl U IpKUe 3BE3bI"

O06o00menre U cucTeMaTH3alns 3HaAHUH.
Ponb pusuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,
COLIMAJILHOW U 3THYECKOM chepax
TeATeIIbHOCTH YeIOBEKa

O06o00mmeHre 1 cHCTeMaTH3alNs 3HAHUH.
Ponb 1 MecTo pU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA
O06o00mmeHre 1 CHCTeMaTH3alns 3HAHUH.
Ponp pusmuaeckoit Teopun B popmMupoBaHUN

19.03.

19.03.

20.03.

02.04.

02.04.

03.04.




MPEACTABICHUH 0 (PU3NIECKON KapTHHE
MUpa, MECTO (PU3MYECKON KapTHHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUN O IPUPOJIC

O06001IeHYE ¥ cCUCTEMATU3ALMU 3HAHUHI 10

09.04.

82
TeMme "Kunemaruka"
83 O00011IeHIE U CUCTEMATHU3alisl 3HAHUN 110 09.04.
teMme "Kunematuka"
84 O000111eH1E U CUCTEMATH3aIMsl 3HAHUN 110 10.04.
teme "J{uHaMuka"
85 O00011IeHIE U CUCTEMATHU3aIMsl 3HAHUN 110 16.04.
teme "Craruka TBEpAoro tena'
36 O00011IeHIE U CUCTEMATHU3aIMsl 3HAHUN 110 16.04.
TeMe "3aKOHBI COXpaHEHHS B MeXaHUKe"
O000111eH1E U CUCTEMATH3aIMsl 3HAHUN 110 17.04.
87 TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YecKoi Teopun"
O0001IeHre 1 cucTeEMaTU3aMs 3HAHUI 110 23.04.
88 teMe "TepmoauHamuka. Ternnosbie
MamnHae"
O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110 23.04.
89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3zoBrle nepexoan!"”
pexon
90 O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110 24.04.
TeMe "OiekTpudeckoe nose"
91 O0001IeHre 1 cUcTeEMaTH3aMs 3HAHNUH 110 30.04.
teMe "[1oCTOSIHHBIN 27eKTpUUECKU TOK"
92 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110 30.04.
teme ""Toku B paznu4HbIX cpenax”
93 O0001IeHre 1 cUCTEMaTH3aMs 3HAHUH 110 07.05.

TeMe "Marautaoe noie"




94 O0001IeHre ¥ cUCTEMATH3als 3HAHUN 110 1 07.05.
Teme "DIeKTpoMarHuTHas MHIyKus"

95 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110 1 08.05.
teme "Mexanndeckue koiedanus"

96 O0001IeHrEe ¥ cCUCTEMATH3aIs 3HAHUN 110 1 14.05.
Teme "DIeKTpOMarHuTHbIE Kojebanus"
O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110 14.05.

97 Teme "MexaHU4YeCKHe 1 JIEKTPOMarHUTHHIE 1
BOJHBI"

98 O06o0011IeHrEe U CHCTEMATHU3aLMs 3HAHUI 110 1 15.05.
Teme "Onrtuka"

99 O06o0011IeHrEe U CHCTEMATHU3aLMs 3HAHUI 110 1 2105.
Teme "OcuoBrl CTO"

100 O00011IeHIE U CUCTEMATU3AaIMs 3HAHUH 110 1 21.05.
teMe "KopnyckyssipHO-BOJIHOBOU qyanu3m"

101 O06o001IeHrEe U CHCTEMATH3aLMs 3HAHU 110 1 22.05.
TeMe "®Pu3uka atoma"
O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110 25.05

102 Teme "®u3nKa aTOMHOTO siipa U 1
3JI€MEHTapHbIX YacTull"

OBHIEE KOJIMYECTBO YACOB I10 102 16

[TPOT'PAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
 Ousmka, 11 xmacc/ KacesnoB B.A., OOmectBo ¢ orpaHuYeHHOU
OoTBeTCTBEHHOCThIO «JIPODAY»; AknuoHnepHoe oOmectBo «l3marenbcTBo
«IIpocBemeHue»

» Msikummes I'.5., byxosues b.b., Corckuit H.H. ®usuka, 10 knacc: yueOHUK
JUIsl 001e00pa3oBaTeIbHBIX OpPraHu3aluii: 0a30BbIM U YriayOJEHHBIM YpOBHH
/mon penakrueit [TappenToeBoit H.A., Mocksa «IIpocsemienney, 2023

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJISA
Mapon A. E. ., Mapon E. A.®u3uka. 10 knacc. Jlugaktuueckue MaTepuabl
Mockaa: [poda, 2017

KacbsnoB B. A. KonTposibsHbie padoThl K yueOHUKY B. A. KacbsiHoBa ®dusuka.
Yriyonéunsiit ypoBenb. 10 kitacc Mocksa: Jpoda, 2015

Mapon A. E. ., Mapon E. A.®u3zuka. 11 knacc. Jlugaktuueckue Matepuabl
Mocksa: [Ipoda, 2017

KacbsnoB B. A. KonTposbsHbie padoThl K yueOHUKY B. A. KacbsinoBa ®dusuka.
Yrny6néuusiit yposens. 11 kiacc Mocksa: Jlpoda, 2015

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
https://lesson.academy-content.myschool.edu.ru
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