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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 ¢ yu€toM QeaepaibHOM paboueil mporpamMmbl Bocnutanusi 1 Konimeniuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTebHOE IPEIMETHOE COIepKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢usuke ma€r mOpeacTaBiIEHUE O LEAX, COAEpPNKAHUM, OOIEen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIPABJICHO HA CO3/IaHME YCIIOBUM NS
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 ¢usnke ONpenenstoTcs IUTAHHUPYEMBIE Pe3yJbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCs, OCBOMBIIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKKH Ha YIIIyOJIEHHOM
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
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX TPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.
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duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YY€OHBIX HCCIIEIOBAHUM.

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 Pa3feioB (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 MaTEpHUH, BELIECTBE U
noJie.

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

Hoea npuknaonon nanpaenennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBa, U
TEXHOJIOTHH.

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

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. s yrmyOn€aHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,
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BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBoMm ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJIATCA B TMpoIlecce u3ydeHus paszzaena (temsl). [Ipu sTom mon padotamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1o @usMke cuUCTeMa YYEHUYECKOTO JKCIEPUMEHTa,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX PadOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHus Kabunera Qusuku. [Ipu sTOoM oOecneunBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENsSETCA PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHUE 3HAHUI U3 pa3HbIX pas3zesoB. JJis KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpYyJOBaHWE [JIs BBIMOJHEHHS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECledYrBaeT IOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeuMBaeTCsl B pacuére
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OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

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

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOPMHpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

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

(dopMupOBaHHE YMEHUI OOBSCHATH SBJIECHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHATIBHOM  JIEATENIBHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

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

MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nYecKux SBICHUI B MPUPOJAE W JUIsl NPUHIATHS NPAKTUYECKUX PEIICHU B
MMOBCEIHEBHOM KU3HH;

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

NOHMMaHHE (U3NYECKUX OCHOB U TPUHIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OIPENENECHHS TOCTOBEPHOCTH MOJYYEHHOT'O PE3yJIbTaTa;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoOBEHBb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, HWACANBHBINM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

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

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduKH.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOILIEHHOTO TMOJ YIVIOM K TOPH30HTY. 3aBHCUMOCTH KOOpPJIHMHAT, CKOPOCTU U
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHue MarepuasbHOW  TOYKH 110
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUECKHE TMPOIECChl: CIUIOMETP,
NBIDKEHUE CHaApsOB, LIEMHbIE, IlIecTepéHYaThle W pEeMEHHBIE Mepeaayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus mpeebHOro Nepexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue ABMKeHUs Teia, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpapienue CKOpoCTH PHU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YriI0BO CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUI, CKOPOCTEW NBHKEHUS OJHOTO M TOrO Ke
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpEJeICHUsS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI Ta0OPATOPHH).

W3yyenune pABWKEHHS Tenla, OpOIIEHHOTO Topu3oHTaibHO. IIpoBepka
TUIIOTE3bl O TIPSMOM TPOMOPIUOHATIBHOM 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TENA.

N3yueHne JBHKEHHUS Tella MO OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teproja OOparieHus KOHHYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3akoH HproTOoHa 111 MaTepuanbHOM TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOIHOTO MaJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT Treorpaduueckoil mupoTel. [IBUkeHue
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKECHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenue. 'mapocratnyeckoe nasnenue. Cuia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmroienue nBuKeHUsl Tell B MHEPLUAIbHBIX U HEMHEPLHUAJIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LMIMHAPOB WJIM IIAPOB PAa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIIEH  MOPWIOKEHHBIX K Ty CUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAOIIMX B PE3YNIBTATE B3aUMOCHCTBUS TE.

N3mepenune mace no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3BI O HE3aBHUCUMOCTH BpPEMEHHU JIBIXKEHHS Opycka IO
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.
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HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

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

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

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO TeJlda, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHbIX TOYEK. L{eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.
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[loTeHnIMaNbHBIE W HENOTEHUMANbHbIE CHIbl. lloTeHnmManbHas sHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKON YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepeHne nMmiyibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3mepeHne KHHETUYECKOU SHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE STHX
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Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

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

CBs13b a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTUIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KAaK CPEIHUE 3HAYEHHUS BEJIWYWH, OMHMCHIBAOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

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

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

KomnuectBo TtemnoTel. Tenmno€éMkocTh Tenma. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

Bropoii 3akOH TEpMOJAMHAMHMKHM JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

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

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE y/IENbHBIX TEMIOEMKOCTEN BELIECTB.
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CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusd. McmapeHue u kumeHue. YJelbHas
TEIJIOTa MapooOpa3oBaHus.

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

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

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

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0IaxX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

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

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.
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KanwinspHsle sBIECHHUS.

Mopenu HEHPIOTOHOBCKOU KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopmManuyd pe3MHOBOro oOpasua oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DIJIEKTPUYECKOrO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO MoJs. OTHOPOIHOE ANEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAJIIOB ISl  DJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOrO, TaK u
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JUMHUN HaNpsHKEHHOCTH HJTUX TOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.
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KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBr>keHME 3apsyKEHHOM YaCTULBI B OTHOPOJIHOM JJIEKTPUYECKOM ITOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTD  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAgu
IUTACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CynieCcTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHHMKHM
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJTHOPOJHOrO IPOBOJHMKA OT €ro JUIMHbI W IUIOMIAJHA MOINEPEYHOrO0 CEYEHHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [IpaBuna Kupxroda.
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Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHue cuiibl TOKa U HAMPSHKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus aminepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

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

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.
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DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS IUCCOLMALS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: HOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TNPOBEpPKA NPEIJIOKEHHBIX THUMNoTe3 (BbIOOp H3 padorT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTpapUH U TEXHOJIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,
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Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, N3MEpPUTENbHBIE TPUOOPHI, IUPPOBast 1abopaTOPusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKH «TEIUIOBOW» H
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C HCIOIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiekTpoanHamMuKaA.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKu, napa- U TMaMarHeTUKH.
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TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIENHM MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT AJIEKTPU3ALMH TEJ NMPHU ABUKECHUU B MArHUTHOM I10JI€
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.
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[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHrEe CaMOMHIYKIIWH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sSIBICHNSI CAMOMHAYKIIHAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKUE (3aKOH COXPAHEHMSI MEXaHUYEeCKOW »Hepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

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

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI PEICTABICHUN 00 HACATHHON MOJICNIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.
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W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HUTSIHOTO U MPYXUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHIH.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SJHEPTUU B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

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

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIEpeaay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenp 3IeKTpOMarHuTHOTO TeHEepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.
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Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HHUE, IMpeJoMJIeHUE, MHTepdepeHuus U
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPaKPaCHOTO U YIALTPAPUOIETOBOTO U3ITyUICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.
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N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPAHEHHE CBETA B OJHOPOAHOU cpexe. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MTOKa3aTeb npenoMiieHus. [10cTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

IlonHoe BHyTpeHHee oTpakeHHe. IIpenenbHblil yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE 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.

Ontuueckue npudopsl. Paspemaromiast cnoco6HoCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHMKOB. IIpuMepbl KilacCMYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokasarens npeoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX 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.

Halmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  NPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctymatsel
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOS.
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TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemeHust Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

doTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HccieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MpHU MEPEXOAE aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.
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Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHBIN QOoH n3nydueHus. Jozumerpus.

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

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

MeTtonbl perucTpaiuy U UCCIACAOBAHUS SIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO Qu3nueckoil KapTUHBI MUpA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.
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Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH TSI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacCc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTU. BHYTpeHHEe CTpocHuE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbel. UEpHbBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qH0r0 HEOGa HEBOOPYXKEHHBIM TJ1a30M C MCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

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

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.
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OO0o0uIeHne 1 cucTeMaTH3alus COJIEp KaHUsl pa3lenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, poiib GU3NUIECKON TeOprur B POPMUPOBAHUH MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmuvie ROHAMUA,C6AZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
NnO3HaHuA: SBICHHWE, HAy4YHbId (DaKT, rumoresa, (pusmyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUPONE, KoJieOaTeIbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,
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IIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTUKA, COJIHEYHAsl OaTapesi, CITlyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.

30



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTrO OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakIAHCKOTOBOCIIUTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00Opa3oBaTeIbHOMN
OpraHu3aluu;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOTOBOCIIMTAHMSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA,;

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

AYXOBHO-HPABCTBECHHOTOBOCIIMTAHMS:

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

e CIOCOOHOCTH OLICHMBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOTOBOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

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

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOINYECCKOIOBOCIINTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTUHAYYHOI'OIIO3HAHUSA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJILHbIE YUeOHbIE JeiicTBUSA
Ba3zoBniesornueckneeicTBuA

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

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTM M TPOTHMBOPEUMS B PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIECICTBUN IESITETbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Bba3zoBbienccienoBarejbcKkueeiCTBHA .
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BJIa/I€Th HAyYHOH TEPMUHOJIOTUEH, KIIFOUEBBIMHU MOHATUSMU U METOAAMHU
buznueckoil HayKu;

BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JeSITEeTbHOCTH B 007acTu (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
coJepKaHusl, MIPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMS,

BJIA/IETh BUAAMH JCSATEILHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JAaHUU y4EOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJW3WpOBaTh 3a/aady,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUTh AapTryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTb M (POpPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
NeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHbIE TOAXO0/bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/IeTh HaBBIKAMHU MOJIyuyeHUs MH(pOpMaLUU (PU3HUECKOTO COACpKAHUS
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIIATH IIOWCK,
aHalM3, CUCTEMATU3AIMI0 M WHTEPHPETALHI0 HH(DOPMALMU Pa3IUYHBIX
BUJIOB U ()OPM NPEACTaBICHUS;

OLICHMBATh0CTOBEPHOCTHMH(GOPMALIHH;

UCIIONIb30BaTh CpeICTBa HH(POPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTrO CONEp KaHUSA B pa3iHuHBIX (opMaTax C
yu€TOM Ha3HayeHHs WHGOpPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3ALUH.
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KoMMmyHHKaTHBHBIEYHUBeEpPCAJIbHbIeyYeOHble1eliCTBUSA:

OCYIIECTBISATh OOIIEHWE Ha YpokKax (HU3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh MPEANOCBHUIKM KOH(DJIMKTHBIX CHUTyalluii W CMsr4aTh
KOH(JIMKTHI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
VHAMBUYaJIbHON padoThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHI ¢ yd4éTOM 0OLIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 4jeHa KOJUIEKTHBA,;

NPUHUMATh LEIHM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH H
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3ynbTaThl COBMECTHOM paOOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbl B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUAEH C NO3ULUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATETMUYECKOE IOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO ~ OCYILECTBIISATh MO3HABATENIbHYIO JESTENbHOCTh B
o0nacTd (U3NKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHHUs MPaKTUYECKOM paboThl ¢ YYETOM HMMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;
JaBaTbOIEHKYHOBBIMCUTYALIMSIM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeaMeTra Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATHIIPUOOPETEHHBIMOTIBIT;

c1oco0cTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO IPYAULIMUA B 00JacTh
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHb.
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CaMOKOHTpOJIb, IMOIMOHAJIbHBINUHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISM;

BJIaJICTh HaBBIKAMM IIO03HABATEJIILHOM peduieKcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pediekchu NJisl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHMKEHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU aHAIU3E PE3yIbTaTOB
JIESITCIIbHOCTH;

IMPUHUMATH Ce0s1, TOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JIESTCIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mocTmKeHWs JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHHUS IPOTPAMMEBI I10
buzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OOyYaroIIUXCs

COBEPIIIEHCTBYETCS AMOITMOHAJIbHBIN WHTEJICKT, MIPEANOIATraro M
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HYMOIIMOHAIILHOE COCTOSIHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAJILHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMECHHE JIEHCTBOBATh, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTHX, YUYWUTHIBaTh €ro TMpPH OCYIIECTBICHUH OOIICHHS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIMX  CIIOCOOHOCTh  BBICTPAWBATh
OTHONIICHHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspeniaTh KOH(QIUKTHI.
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[MTPEJAMETHBIE PE3VJIBTATBI

K xoniy oOyuenuss B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIN:

NOHUMAaTh POJb (GU3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (U3UKU B COBPEMEHHON HAy4YHON KapTHHE MUpA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUMHA  (PU3MYECKOH TEOpUM —  MEXaHUKH,
MOJIEKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU, pOJib (PU3HUECKON TEOpUH B
(opMUPOBAHUH NPEJICTABICHUNA O PU3NUECKON KApTUHE MUPA;

paziuyaTh YCJIOBUS NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLIECCOB (SIBJICHMI): WHEpLHMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MATepHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
ylnpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIAKOCTH
U TBEPAOrO (KPUCTAITMYECKOTO) Tela, UIeadbHbIi ra3, TOUCUHBIN 3apsj,
OTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHUIbI, 00JIaCTH) MPUMEHHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBMKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOHbl HproTOHA, TpUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa M MEXaHUYECKOU
DHEPrUH, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW JHEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HCHOJIB30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbca U
MEXaHUYECKOMN SHEPIHH, 3aKOHA BCEMUPHOT'O TATOTEHHS;

aHaJIM3UPOBAaTh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIIOIB3YS
ocHoBHbIe monoxeHuss MKT u 3aKkoHBI MOJNEKYJISpHON (U3UKK U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHUS] WJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHUEN €ro
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MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEIHEH KHUHETHYECKOU
DHEPruer TENIOBOr0 JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
raza ¢ KOHLEHTpalued MOJIEKYJ M €ro TEeMIEpaTypoi, ypaBHEHHE
MenneneeBa—KnaneiipoHa, nepBbli 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXPAaHEHUSl PHEPTUU B TEIUIOBBIX MpOLECCax), IPU ITOM HCIOJIb30BAThH
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JEKTPOAUHAMMKHU (3aKOH COXpPAHEHUs
IIEKTPUYECKOTO 3apsna, 3aKOH KynoHa, NOTEHIMAIIBHOCTh
ANEKTPOCTATUYECKOIO TIOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBas YCJIOBHS NpUMEHUMOCTH 3akoHa Kyrona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENA M JUId 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH J[xoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
nepeMeEIIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI Tell, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHLIHAIbHAs OHEPIUs, KUHETHYECKas
SHEprusi, MeXaHU4ecKas SHeprus, paboTa CUibl, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIOPYrOCTH, CHJIa TPEHHS, MOIIHOCTD,
9HEPrus B3aUMOJEHCTBUS Tena ¢ 3emiéil BONM3M €€ MOBEPXHOCTH,
HEeprust ynpyrod nedopmanuyd NOPYKUHBI, KOJUYECTBO TEIJIOTHI,
abcoyIIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
SHEpPrusl MJEaIbHOIO OJHOATOMHOrorasa, paldoTa HWJealIbHOTO Trasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIOBOTO
JIBUTATEJS; AIEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIs,
HaIpsOKEHHOCTh TIOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAT >3JEKTPOCTATUYECKOrO IOJIS,
pPa3HOCTh  MOTEHLMANOB, JJEKTPOJBIKYIIAs  CWJla, CUJa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, DJJIEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE Y4YacTKa LENU C TOCIEAOBATEeNIbHBIM H
napaJyieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KHUIIEHHE U KOHJEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aIUsl, HAlIPaBIEHHOCTh
TEIIONEPENauH, MIEKTPU3ALUs TeJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,
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IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETMYUHBI OT
IpPYyroi C  HUCHOJIb30BAaHUEM  MpPSAMBIX  M3MEPEHUH, TMpPU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yabTaThl MOTYyYECHHOU
3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BUAE TIpapuKoB C YYETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHMM, IENIaTh BBIBO/IBI IO pE3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOANUTDH ONBITHI 110 IPOBEPKE MPEII0KEHHON TMIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYEHHbIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3B;

co0r01aTh IpaBuiia 6€30MacHOro Tpyla IpU MPOBEAECHUH HCCIIET0BaHUN
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3znyecKkoil MoJeIb0: Ha OCHOBAaHMM aHallM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJenu, OTBedarole TpeOOBaHUSIM 3ajayd,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3aaad, MPpOBOJANUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yNbTaThl M KOPPEKTUPOBATH METOIbl PELICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOI Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3HYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHONM C (PU3NYECKUMHU MPOILIECCAMHU, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
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IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JTOCTHKEHHIM
HAyKM M TEXHOJIOTMM Ui JAJbHEHMINErO0 Ppa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATh pa3jMyHble CIOcOObl paboThl ¢ MHOpMaIMed (PpU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTHI, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOU U
HAy4YHO-MIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyro  HMH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HH(POpPMaALIUK;

IPOSIBIISTH OpraHU3allOHHBIE 17} II03HABATEJIbHBIE YMEHUS
CaMOCTOSITEIBHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBINIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTarh B TpyNIle C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHMBATH BKJAJ Ka)XJO0ro W3
YYaCTHUKOB TPYIIHI B pELICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.

K xonmy oOyuenus BII kKnacce mpeaMeTHBIE pe3yiabTaThl Ha YIITYyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUYECKOU cdepax NesTeIbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MHpA, POJib aCTPOHOMUH B
NPaKTUYECKOM JIESITEIbHOCTH YeNOBE€Ka W JaJIbHEHIlIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3UPYIOUIEH,
OOBSCHUTENTBFHON M MPOTHOCTUYECKON (GYHKUMNA (pU3Mdyeckoil Teopuu —
NIEKTPOJUHAMUKH, CIIELHAIIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMU
busuku, ponb (puszudeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHHUN O
¢bu3nUecKoil KapTUHE MHUpa, MeCTO (PU3UUYECKOM KapTHUHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O PUPO/IE;

pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeied (u3nueckux Ten u
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKHE KOJeOaHusl, MaTeMaTUYECKUIl MasTHUK,
UJCIbHBIA TMPYKUHHBIA MAATHUK, TAPMOHUYECKUE BOJHBI, WCATbHBIN
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KOJIe0aTeNbHbBIN KOHTYp, TOHKAasA JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOW MOJIEJIN CBETA;

paznuyaTh yCIOBUS (TPaHUIIbI, OOJACTH) MPUMEHUMOCTH (HUIUICCKUX
3aKOHOB, TOHMUMAaTh BCEOOHINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM ILENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCUTEIHHOCTH DUHIITEHHA);

aHaJIM3UPOBaTh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOJB3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeompeaenéHHocTell ['elizenOepra, 3aKOHBI COXpPaHEHUS
3apsAI0BOIO M MacCOBOTO YHCENl M DHEPIUU B SIEPHBIX PEAKLUAX, 3aKOH
PaZMoOaKTUBHOTO pacnajia);

ONMKCHIBATh (PUBNYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO MOJISL, MOTEHIMAT 3JEKTPOCTATUYECKOTO
NOJISI, Pa3HOCTh TMOTEHLHAJIOB, JJIEKTPOABIKYINAS CHJIA, WHIYKIMS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
NIEKTPOJABIKYINAsL CHJIA CAMOMHIYKLIHH, 3HEPrus MarHUTHOTO ITOJIS
INPOBOJHUKA C TOKOM, PEISTUBUCTCKUU MMIYJbC, MOJIHAS DSHEPIHUs,
DHEPrus TOKOS CBOOOJHOM 4YacCTUIbl, DHEPrus M HUMIYJIbC (OTOHA,
MacCOBOE YHCJIIO U 3apsi Ipa, SJHEPTHs CBA3H s1pa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHWUA  (PUBNYECKUX  SBJICHUMA:
AIIEKTPOMArHUTHAs UHIYKIWS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLus
BOJH, Judpakuus, JIUCIIEpCUsl, T[OJHOE BHYTPEHHEE OTpPaKEHUE,
dbotoanekTpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
saqep, TaMMa-u3aydeHue saep, (U3NYecKue MPUHIMIMBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiIeHUE WHIYKIWA MarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IIIOCKUM 3€pKaJIoM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

IPUMEHATH OCHOBONOJATAIOIINE ACTPOHOMUYECKUE IMOHATUSA, TEOPHUH U
3aKOHBl I aHaiM3a M OOBACHEHHS (PU3UYECKUX  IPOIIECCOB,
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IPOUCXOASIINX B 3BE3NIAX, B 3BE3AHBIX CHCTEMAaxX, B MEXTaJaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOJIIOLUHU 3BE3/] U BeelleHHO;
IPOBOAUTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl IMOJIYYEHHOM 3aBUCHMOCTHU
¢usznyeckux BeMMYMH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHTEIbHBIC MTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJNUTDH OMBITHI IO TMPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJlyYE€HHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUMOTE3bI;

OTKCHIBaTh METOABI IOTYyYEHUSI HAYIHBIX ACTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpPUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOro 000PYAOBaHMUS;

peuiath pacy€THbIC 3aJadyd C SIBHO 3aJaHHOW M HESBHO 3aJaHHOU
¢u3nyecKkoil MOZENbl0: Ha OCHOBAaHWM AaHalM3a YCJIOBHUS BbIOMpATh
¢uznyeckue MOJeNd, OTBEYarollue TpPeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUi
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHS 3ajad,
MPOBOANTH PAcu€Thl HA OCHOBAaHUH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOITYYEHHBIX
pe3ybTaToB;

pemath KadyecTBEHHBIE 3a7aud, TpeOyIolue NPUMEHEHHUS 3HaHWH U3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPalliu 3HAHUHN U3 APYTUX
NPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETHUYECKHWE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOJUTH MPUMEPHI BKIAJa POCCHMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBIACHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;
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aHaJIM3UPOBATh M OLIEHUBATD MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JICSITEIBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH IpOLieccaMu, C
MO3UIINI FKOJIOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O pallMOHATILHOM
MPUPOAOIOIb30BAHUN, @ TAK)KE Pa3syMHOM HCIOJIb30BAHUM JTOCTUKEHUUN
HAyKW W TEXHOJOTUW JUIsl JajJbHEHIIero pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMuHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTo
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TPU 3TOM MCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TNEpepadOTKM M MpeAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJIIPHOU WH(GOPMAITUH, CTPYKTYPHUPOBAHUS M UHTEPIPETAIINH
uHGOpMAIlMK, TOJNYUYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPHUTHYECKU
aHANMM3UPOBaTh  MOJIy4aemMyl0  UWHGOpMAIMI0O U OIECHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaALIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMKW B Mpolecce
BBITIOJIHEHUS TIPOSKTHBIX U y4eOHO-UCCIIEI0BATEIHCKUX PAbOT;

paboTath B TPYIIE C HMCIOJHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIISATh AEITeIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHUBATh BKIJIAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMAaTPUBAEMON TTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiield npodecCHOHaIbHOM AesITeIbHOCTH IO
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumenoBaHnuepasieioB u
n/nm TeMIPOrpaMMBbl

KoanuecTtBouacoB
KounTtpoJsbHbiepato IpakTuyecknepado
Bcero
ThbI ThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIEpecy
pchbl

Pazgen 1.HAYUHBIN METO/I HIO3HAHWSA ITPUPOIbI

11 Hay4npliiMeTOAITO3HAHUATIPUPOABI 6
Hroronopaszaeny 6
Pa3znen 2.MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crarukarépaororena 5
2.4 3aKOHBICOXPAHEHHUS B MEXAHUKE 10
Hroromnopasznery 35
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBIMOJIEKYJIIPHOKHHETHYECKOUTEOPH 15 1
"
3.2 TepmonnHamuka. TennoBbleMalInHbI 20 1
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 14 1
®dazoBbIe TEPEXOBI
Hroronopazneny 49
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DNEKTPUUECKOEOIe 24 1
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4.2 [1oCTOSHHBINAIEKTPUUECKUUTOK 24

4.3 Toxku B paznmuyHBIXCpeaax 6
Uroronopazneny o4
Paznen 5.0U3NYECKUN IPAKTUKYM

5.1 OU3NYECKUNTIPAKTUKYM 16 16
Hroromnopazaeny 16
PesepBHoOeBpems 10
OBLIEE KOJIMYECTBO YACOB I10 170 16
[MPOTPAMME
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11 KJIACC

KounvecTBouyacon JIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undposbie)
KonTpoabubiepado  IIpakruueckuepado
n/n TeMIIPOTrPaMMbI Bcero o0pa3oBaTe/bHbIEpecy
ThI ThI
pchbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MaruauTHO€EnoIIe 14
1.2 DNeKTpOMarHUTHassMH KU 13 1
Uroronopazneny 27
Pa3nen 2.KOJIEBAHUS U BOJIHbI
2.1 MexannueckruekoneOanus 10
2.2 DeKTpOMarHUTHBIEKOJIE0aHUs 15
53 Mexanudeckue u 10 1
ANEKTPOMArHUTHBIEBOIHBI
2.4 Onrrka 25 1
Hroronopaszaeny 60
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
3.1 OcnoBbel CTO 5 1
Uroromopazaeny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BoIHOBON IyaTIn3M 15
4.2 duznkaaToma 5
43 ®du3nka aTOMHOTO s1pa U 5
' 3JIEMEHTAPHBIX YaCTHUIL
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Hroronopazneny

Paznes S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

25

5.1 ‘ DJ1eMEHTHIACTPOHOMHHU U aCTPOPUIUKU 12
Hroromnopazaeny 12
Paznea 6. PU3MYECKHNA MIPAKTUKYM
6.1 ‘ OU3NYeCKUNNPAKTUKYM 16 16
Hroronopaszneny 16
Paznen 7.0 BOBLIAIOIIEE IIOBTOPEHUE
Cucremaru3zanus u o0o0meHne
MPEMETHOTO COJICPYKAHUS U OIBITA
7.1 NEeATEIbHOCTH, MPUOOPETEHHOTO TIPH 15
u3yueHuu kypca ¢usuku 10 — 11
KJIaCCOB
Uroronopazneny 15
PezepBHOEBpemMs 10
OBUIEE KOJIMYECTBO YACOB I1O 170 16

[NPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Kosan4yecrBoyacos
Haran3 J1eKTPOHHBbIEU(PPOBHICOOP
n Temaypoka Bce KoHnTpouabsn IIpakTHyec
YYEHUS]  a30BaTeJbHbIepPecypcChl
/ ro blepadoThI KHepadoThl
n
1 ®duszuka — pyHaaMeHTaabHas HayKa o 1
IpUpoJie
5 Hayunslii MeTO MO3HAHUS U METObI 1
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN
DKCIEpUMEHT U T€OpUs B IPOLIECCE [TO3HAHUS
3 npupoibl. HabmroieHne u SKCepruMeHT B 1
¢buznke
4 CrniocoOpin3mMepeHuspr3nuecKUXBEIUUNH 1
5 AOGCoII0THAs M OTHOCHUTENbHAS TIOIPEIIHOCTH 1
U3MepeHui (pU3NUECKUX BEIUIHH
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3UKN B JOPMUPOBAHUU COBPEMEHHOU 1
Hay4YHOW KapTUHBI MHpPa, B IPAKTUYECKON
JESTENBHOCTH JOAEH
Mexanunueckoe nBuxkeHue. Cucrema oTcyera.
7 OTHOCHTENHFHOCTS MEXaHNUECKOTO IBMIKEHMS. 1
[Ipsimas u oOpaTHas3aauMeXaHUKU
Pannyc-BekTop MaTepHalbHON TOUKH, €TO
8 MPOEKIIMK Ha OCHU KOOpAHHAT. TpaeKTopusl. 1

[Tepememienue. CKOpOCTb.
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I/IXHpOGKHI/II/IHaOCI/IKOOpIII/IHaT

10

PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.
I'paduueckoe onucaHue paBHOMEPHOTO
MPSIMOJIMHEHHOTO ABUKCHUS

CiioxeHne nepeMeneHnil 1 CKOPOCTEH.
Pemrenue 3amau

11

HepaBHomepHoe nBmxenne. MrooBeHHast
ckopocTb. Y ckopenue. [Ipsmonnneitnoe
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12

13

14

I'paduueckoe onrcanue MPsIMOIMHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

CBoOoaHoe majienre. Y CKopeHue CBOOOTHOTO
najieHusi. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U MX IpapuKu

JIBr>keHue Tesia, OpOIIeHHOTOo MO YIJIOM K
TOPU30HTY

15

KpuBonmHueliHoe aBuxkenue. J[BM>keHUE Mo
OKPYKHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb.
[Tepuon u wacrota. LleHTpOoCcTpEMUTEIIBHOE 1
IIOJIHOCYCKOPEHHUE

16

17

18

KonTponbnas padbora no teme "KunemaTtuka"

Ilepsbiif 3akoH Hprorona. MHepunansHbie
cucremsl orcuéra. [IpuHiun
OTHOCHUTENbHOCTH ['anunes. Heunepuuanbusie
CUCTEMBI OTCUETA

Cuna. PaBHO€e#cTBYIOIAs cuila. Bropoii
3akoH HerotoHa. Macca

19

B3aunmoneiictue ten. Tperuil 3akoH
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Hrrotona

[Ipunnun cynepro3uiuu cui. Pemenue 3amau

20 Ha [IPUMEHEHHE 3aKOHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DKBUBAJICHTHOCTh I'PABUTAIIMOHHON 1
WHEPTHOU MaccChl

99 Cuna TSDKeCTH U yCKOpEeHUe CBOOOIHOTO
MaJeHUs
JIBM>KeHHE HEOCCHBIX TET U UX

23 = HUCKYCCTBEHHBIX CIyTHHKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3akoHbI Kerutepa

24 = Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUIBI CHIT TPEHHUSL.

25  JIBmKeHUE B )KUIKOCTH U Ta3e C YIETOM CHITBI
COTIPOTUBIICHUS CPEIIBI

26 Jasnenue. ['uapocratnyeckoe 1aBiICHUE.
Cuna Apxumena

97 AbcoimotHO TBepaoe Teno. [loctynarensHoe u
BpalareinbHOe ABMKEHHUE TBEPIOTO Tela

08 MOMEHT CHJIBI OTHOCUTEILHO OCH BPAICHHUS.
[Timevocuiel
CrnosxeHue CHJI, MPUIIOKEHHBIX K TBEPIOMY

29  rtemy. LlenTp TxKeCTH Tena. Y CIOBUS
paBHOBECHsI TBEPAOTO Tena. BuapipaBHOBECHS

30 | Pemennesanau

31 KonTponbnas pabora no teme "JIluHamuxka. 1

Crarukarsepaororena”
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32

NMnynbsc MaTepualbHOW TOUYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. LIeHTp Macc cuctemsl
MaTepHaIbHBIX TOYEK. Teopema o
JBUKCHUHMLIEHTPaMace

33

NMiynbsc cuitbl M1 MI3MEHEHHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUKCHHE

34

35

MoMeHT uMITyJIbca MaTepUAIIBHON TOYKH.
[IpencraBnenue 0 COXpaHEHMM MOMEHTA
HMITYJIbCA B EHTPAIBHBIX MOJIAX

Pemenueszagau

36

Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe npeacrapneHue
paboThl cuiIbl. MOIIHOCTE CHIIBI

37

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KNHETUYECKOW SHEPTUN
MaTepualbHON TOYKH

38

39

40

IToreHumanpHbIe U HEIOTEHLIUAIILHBIE CUIIBI.
[TorenimanpHas 3HEPTHS.
BropaskocMHuueckascKopocTb

Tpetbst kocmuueckast ckopocTb. CBsi3b pabOThI
HENOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHMYECKON SHEPTUU CUCTEMBI TEIL.
3aKOHCOXpaHEHUSIMEXaHUYECKOMIHEPT U

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHymm s uaeanbHON
KUIKOCTU

41

KontponbHas padota mo teme "3akoHbI
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COXPAaHEHHUs B MEXaHUKe"

PazBuTue npeacraBieHuit 0 mpupoie

42 rternotel. OcHOBHBIE TIoN0keHNss MKT.
Huddysus. bBpoyHoBckoe nBHKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPAbIX

43 ren. XapakTep ABMKCHMS U B3aUMOJEHCTBUSA
YacTUI] BELIECTBA

44 Macca u pazmepbl MOJIEKYIT (ATOMOB).
KonnyectBosemectsa. [loctosHHassABoraapo

45 Temneparypa. TemioBoe paBHoBecue. lIkana
Henscus

46 = Pemenuesagau

47 Wneanpueiiiras. I'a3oBbIe3aKOHE]

48 VYpasaenune Menaeneesa-Knaneiipona.
Pemenne 3anau

49  AbGcomoTHasTemneparypa. 3akoH/lanpToHa

50 W3onporieccs! B MI€TBHOM Tase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npecTaBiIeHHEe N30MPOLIECCOB:
n30TepMa, U30X0pa, u3obapa

52 OcnoBHoeypaBHeHne MKT

53 | Pemennesanau
CBs13b a0COTIOTHON TEMIEpaTyphl

54 TEPMOIMHAMHYECKON CUCTEMBI CO CpeaHen
KMHETHYECKOW SHEepruei mocTynareabHoOro
TEIUIOBOTO JABMXKEHHSI €€ YaCTHIL

55 O0001IeHrEe ¥ cUCTEMAaTH3alus 3HaHNUH 110
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teme "OcroBel MKT"

56

57

58

59

Kontponbhas padota mo teme "OCHOBBI
MKT"

TepMmoanHamMuyeckasi cuctema. 3ajianue
BHEIIHUX ycyioBuil 1t TJI cucteMsl.
Bremnne u BHyTpeHHUE TTapaMeTpHhI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYCHUS BEJIMYKMH, OIMCHIBAIONIUX ¢€ Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe HavaJlo TCPMOJHNHAMUKU.

CaMOHpOI/IBBOHBHaﬂ peiaaKcanusa TH CHUCTCMbI

K TCTIJIOBOMY PaBHOBECHUIO

Mojenb uaealbHOTO T'a3a B TCPMOAUHAMHKCE.

yCJ'IOBI/IHHpI/IMeHHMOCTHSTOﬁMOﬂCHH

60

61

62

63

VYpaBuenne MeHnneneena-Kianeipona u
BBIPa)KEHME JIJIS1 BHYTPEHHEN YHEPTUU

Bripaxkenue 111 BHyTpEHHEN SJHEPTUU
O0JIHOATOMHOT'O HJI€aJIbHOT'O T'a3a.
KBasucratnueckue u
HECTATUYECKUENPOLIECCHI

OnemeHTapHas paboTa B TepMOJUHAMUKE.
Beruucnenue pabotsl 1o rpaduky nporecca
Ha pV-nuarpamMme

Tennonepenaya kak cnocod U3MEHEHUs
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBEpILICHUS PabOThI

64
65

KonBeknus, TemIonpoBOJHOCTb, U3Ty4YECHHE

KomnuectBo Teruiorsl. TemmoéMKOCTE TENA.
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VY nenbHas U MoOJIIpHAs TEIIIOEMKOCTH
BElIEeCTBA.
VY nenpHasTerI0TacCrOpaHusATOIINBA

Pacuér xonuyecTBa TEIUIOTHI IPH

66 Terionepeaye

67 [TonsiTue 06 amnadaTHOM mporecce. [lepBrrii
3aKOH TEPMOIUHAMUKHI

68 KomnyecTBO TEmIOTH 1 paboTa KaKk Mephbl
W3MEHeHUs BHyTpeHHeil snepruu T/l cuctemsl
Bropoii 3ak0H TepMOIUHAMUKH IS

69  paBHOBECHBIX U HEPABHOBECHBIX IIPOIIECCOB.
HeoOpaTuMoCThIIPHPOTHBIXITPOIIECCOB

70 [Tpuniune! geiictBus TermaoBbix MamuH. KIT

71 MakcumansHoe 3HadeHue KIT/. Iukn Kapuo

72 Pemrenunesamay
DKOJOTHUYECKHE aCIIEKTHI UCIIOIb30BaHUS

73 = TEmIOBBIX IBUTATEIIEH.
TennoBoe3arps3HEHUEOKPY KaOIIeCpe bl

74 Pemrenuesanau

75 O06o001IeHrEe U CHCTEMATH3aLNs 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbiemMamHb"

76 KonTponbHas pabota mo Teme 1
"Tepmoaunamuka. TernmoBsieMainHb!"
[TapooGpa3oBanue U KOHIEHCAITHS.

77  VcmapeHue U KMIIEHUE.
VY nenpHasTENIIOTaapooOpa3oBaHMs

78 = HaceblmeHHbIe U HEHACHIIIICHHBIE TaphI.
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KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JTABJICHUS HACBIIIEHHOTO Mapa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bhEMaA
HACBIIIEHHOT O Mapa.
3aBUCUMOCTbTEMIIEPATYPBHIKUIICHUSOTIABICHU
s1 B )KMJKOCTH

BraxxnocTs Bo3ayxa. AGCoMOTHAS U

[ OTHOCUTEJIbHAS BJIAXKHOCTh

80  Pemenmesamau
TBépnoe Teno. Kpucraminyeckue u

81  amopdHusbIe Temna.
AHM30TPONUACBONCTBKPUCTAIIIIOB

82 [InaBnenue u kpucramumzanus. Y genbHas
TeruioTa riaBneHus. Cyoaumarus
Hedopmarnu TBEpAOTO Tena. PacTskeHue n

83  cxkarume. Casur. Monyns FOnra. I[Ipeaen
yOpyrux aegopmaruii
TernoBoe paciipeHue KUIKOCTEN U TBEPIBIX

84  Tem. AHrapMOHH3M TEIIOBBIX KOJICOAHUI
YaCTHI] BEIIECTBA

85 [IpeoOpa3zoBanue YHEPTUH B (Pa30BBIX
nepexojax

86  VYpaBHeHHeTeIUIOBOTOOAIAHCA

87 Pemenunesamau
[ToBepxHOcTHOE HaTsKeHUEe. KanumnsipHeie

88  aBuenwus. [laBneHue Mo UCKPUBICHHON
MOBEPXHOCTHIO xuakoctu. Popmynallamnaca

89 O0001IeHrEe 1 cUCcTeEMaTH3alus 3HaHUH 110
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TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbleniepexoab"

KonrponbHas pabora no teme "ArperatHsie

%0 cocrosiHus BemecTBa. dazoBblienepexoabl” 1
DnexTpu3aius Tea U e€ IposBICHUS.

01 DIekTpuyeckui 3apsia. [IBa Buaa
aNeKTpudecKux 3apaaoB. [IpoBogHuky,
JUBJIEKTPUKU U TOITYIPOBOAHUKHI

92 DneMEeHTapHBIN 3JIEKTPUYECKUM 3apsia. 3aKOH
COXPaHEHUS INEKTPUUYECKOTO 3apsaa

93 B3anmopeicrteue 3apanoB. Touednsie 3apsbl.
3axon Kynona

94  Pemenuesagau

95 Onektpuueckoe nosie. Ero neiictBue Ha
NEKTPUYECKHUE 3aPSIIIbI
Hanpsk€HHOCTD 371€KTPUYECKOTO MOJIs.

96 [IpoGHbIii 3apsz. JIuHuKM HanpsKEHHOCTH
aneKkTpudeckoro nosst. OQHOPOHOE
ANEKTPUYECKOE TT0JIe

97 [ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO
noJis. Pa3HOCTh MOTEHIMATIOB U HaNPsLKEHUE
IloTenunanpHas 3Heprus 3apsja B

98 = HNIEeKTPOCTATUYECKOM IIOJIE.
[ToTeHIMan3IEeKTPOCTaTHIECKOT OO

99 CBs13b HaNPSKEHHOCTHU NOJISL U Pa3HOCTH
MIOTEHLIMAJIOB ISl 3JIEKTPOCTATUYECKOTO MO

10 .

0 [TpuHIMIICYIEpIIO3UITUUAIIEKTPUIECKUXITONIEH
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10

Pemenueszanau

10  Tlone Toueunoro 3apsiga. [Tone paBHOMEpPHO

2 3apsHKEHHOU Cepsl

10 [Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

3 mapa. [Tone paBHOMepHO 3apsiKEHHOM
0ECKOHEYHOM MIO0CKOCTU

10  IIpoBODHUKH B AJIEKTPOCTATUYECKOM IIOJIE.

4 YcnoBue paBHOBECHS 3apsiOB

10  JIudneKTpUKH U TOTYITPOBOJHUKH B

5 3JEKTPOCTATHYECKOM T10JIE

10 Konnencarop. DnekTpo€MKOCTh

5 KOHJIEHCATOPa. DIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCaTopa

10

7 [TapannenpsHOECOETMHEHUEKOHAEHCATOPOB

10  TlocnemoBarenbHOCCOSAMHECHHEKOHICHCATOPO

8 B

10

9 DHeprus3apssKeHHONOKOHIEHCaTopa

11

0 Pemenuesanau

11 JIBr>keHue 3apsiKEHHOM YacCTHUIIBI B

1 OJTHOPOJTHOM DJIEKTPHUECKOM I10JIe

11

5 Pemenuesanau

11  OGoOuieHue U cucTeMaTH3aIys 3HaHU 110
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TeMe "DiekTpudeckoe noie"

11  KoutpoisbHas paboTa 1o Teme 1

4 "DnexkTpuueckoe mose"

1 Cuiia Toka. [TocTosiHHBIN TOK. Y CI1OBHS

5 CYIIECTBOBAHUS IOCTOSIHHOTO
JIEKTPUUECKOTO TOKA

11

5 Wcrounuku Toka. Hanpsxkenne u 3/1C

11  3axon Oma aiis ydacTka Iemnu.

7 DNEeKTPUUECKOECONIPOTHUBIECHUE

1 3aBUCUMOCTb COIPOTHUBIICHHSI OTHOPOIHOTO

3 IIPOBOJIHUKA OT €ro JJIMHBI U M0 I1
MIOTIEPEYHOI0 CEYCHUS

11  VnenbHOE CONPOTUBIICHHUE BEILECTBA.

9 Pewenue 3anau

12 [TocnenoBarenbHOE, MapAIIETBLHOE,

0 CMEIIaHHOE COCTMHEHNE TIPOBOHUKOB

12 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX

1 uenei. IlpaBuna Kupxroga

12

5 Pemennesanau

12 PaGota snekTprueckoro Toka. 3akoH J[koyist

3 —Jlenna

12

4 Pemennesanau

12 MOMHOCTB AIIEKTPUYECKOTO TOKa. TeruroBas

5 MOILHOCTb, BBIIEIIIEMAs Ha PE3UCTOPE
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12

Pemenueszanau

12 3JIC u BHyTpEeHHEE CONPOTUBIICHHUE

7 HCTOYHHKA TOKA

12 3axon Oma aJis MOJTHOM (3aMKHYTOM )

8 AIEKTPUIECCKOH 1ETTH

12

9 Pemennesamau

13

0 MonHOCTEUCTOUYHUKATOKA

13

1 KopoTtkoe3zambikaHue

13

5 Konnencarop B 1ienu mocTOSSHHOTO TOKa
13

3 Pemrenuesanau

13 Pemenue 3amau mo teme "I1oCTOSTHHBII

4 ANEKTPUYECKUH TOK"

13  Pemenne 3agad o teMme "T1ocTOSHHEBIN

5 ANEKTpUYECKUi TOK"

13 Pemenue 3amau mo teme "I1oCTOSITHHBII

6 AIIEKTPHUYECKUI TOK"

13  OO0oO1eHue U cucTeMaTu3anus 3HaHUH 110
7 teMe "[1oCTOSHHBII 27eKTpUUECKUi TOK"
13 KoHnrtpombHas padora o teme "ITocTosHHBIIM 1
8 ANIEKTPHYECKUI TOK"

13 = Dnektpuyeckas MPOBOIUMOCTD Pa3IHUHBIX
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BELIECTB. DJIEKTPUUECKHUI TOK B METalIaxX.
CBepXnpoBOIMMOCTD

14

14

14

DNEeKTpUUECKUN TOK B pacTBOpPax M paciiiaBax
3JIEKTPOJIUTOB.
3axonblPapagesAIAIIeKTPoIn3a

DJIEKTpUYECKUH TOK B razax. [lnazma

DneKTpUUeCcKUuil TOK B BakyyMe. BakyymHbie
PUOOPHI

14

14

14

14

14

DONEKTPUUECKUUTOK B IOTYIPOBOJHUKAX

[TonynpoBOIHUKOBBIETPUOOPHI

duznyeckuil npakTukym 1o teme "M3mepenue
CHJIBI TOKA U HaNpsDKEHUS B LIETTH
IIOCTOSIHHOT'O TOKAa IIPH ITOMOLIY aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTENILHBIX TPHOOPOB" UK
"3HakoMcTBO ¢ LU POBOIi TabopaTropueit mo
¢du3suke.
[Tpumepbin3zmepeHnAPpU3NIECKUXBETUIUMHIIPU
MOMOIIUKOMITBIOTEPHBIXIATYUKOB"

dusnyeckuil NpakTukyM o teme "M3ydenue
HEPAaBHOMEPHOI'O JABUKECHUSA C LENbIO
ONpeIelIeHUsI MTHOBEHHOU CKOpOCTH"

dusnyeckuil npakTukyM o teme "M3mepenune
YCKOPEHMS IIPU NPSIMOIUHENHOM
PaBHOYCKOPEHHOM JIBUKEHHHU 110 HAKJIOHHOU
miockocty" unu "Hccnenosanue
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3aBUCUMOCTH IIyTHU OT BPEMEHU NpU
PaBHOYCKOPEHHOM JBH>KEHUUN"

14

duznyeckuil npakTukym 1o teme "M3mepenue
YCKOpPEHUsI CBOOOAHOTO MaJACHUS" WIIN
"N3yueHue IBUKEHUS Teja, OpOIIEHHOTO
TOPU30HTAJIBHO"

14

®u3nYecKuil mpakTUKyM 1o Teme "N3yuenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM
10 MOAYJI0 ckopocThio" nin "HccnenoBanue
3aBHCHMOCTH Iepuo/ia 00paleHus
KOHHUYECKOT0 MasgTHUKA OT €ro napameTpon"

15

®uznueckuil NpakTUKyM 1o reme "M3mepenue
PaBHOJCUCTBYIOIIEH CUIIbI IPU IBUKECHUH
OpycKa 1Mo HaKJIOHHOH IIOCKOCTH" HITH
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHHU JIBUKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH Ha 33JIaHHOE PacCTOSHUE OT €T0
Macchl"

15

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM
obpasue, oT ux aepopmaruu” unn "M3ydenue
JBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX HUTBIO,
MEePEeKUHYTOM uepe3 NErkuit 6110K"

15

®uznyueckuil NpakTUKyM 1o teme "M3mepenue
Kod(purmenTa TpeHus Mo BETUINHE
YTIJI0BOTO KO3 PHIIMEHTA 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue ABMKEHUS
OpycKa 10 HAaKJIOHHOH TIIOCKOCTH €
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MEPEMEHHBIM KO3 UIIMEHTOM TpeHUs" Win
"N3y4yeHue IBU>KEHUA Ipy3a Ha Baly C
TpeHuem"

15

15

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPIOTO TeJa, UMEIOIIETO OCh BPALICHUS"
uinu "KoHCTpyrnpoBaHHE KPOHIITEHHOB U
pacu€r cuin ynpyroctu" wnu "U3yuenue
YCTOMYMBOCTH TBEPJOTO TEJa, UMEIOIIETO
Ionaas onops"

duznyeckuil npaktukym 1o teme "M3mepenue
UMITyJIbCa TeJla TI0 TOPMO3HOMY MYyTH" WU
"N3mepeHue CUilbl TATH, CKOPOCTH MOJIEIH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTU" WK
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TeJa C
uMmiysbcoM cuiibl” unu "MccnenoBanue
COXpPAaHEHHUS UMITYJIbCa MPU YIIPYTOM
B3auMoeicTBun" win "M3mepenue
KMHETUYECKOM SHEPTUH Teja 10 TOPMO3HOMY

yTH

15

duznyeckuil npakTukyMm no teme "M3ydyenue
M30TEPMHUYECKOTO Mpoliecca (PeKOMEHI0BAHO
WCIIOb30BaHKue (poBoi 1abopaTopun)"
i "M3ydeHre n30X0pHOro mporecca’ uin
"N3yuenne n3o6apHoro npouecca’ uim
"IIpoBepka ypaBHEHUs cOCTOSHUA"

15

PuznyuecKkuil NpakTUKyM 1o teme "M3mepenue
YACIBHOU TETIIOEMKOCTH" UITH
"HccnenoBanue npolecca OCTbIBAaHUS
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15

BemtectBa" win "MccnenoBanue aanadbaTrHoro
npouecca" unu "M3ydenune B3auMOCBSI3H
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICICTBUS U TEMIIEPATypPhl KUTICHUS
JKuakocren"”

dusnyeckuil npakTukyMm no teme "M3ydenue
3aKOHOMEPHOCTEU UCIIapeHust )KUAKOCTEH"
iy "M3MepeHue yenbHOM TemIoThI
raBieHus abaa" uim "M3yueHue cBOMCTB
HACBHILIEHHBIX MapoB" uiu "M3mepenue
a0COFOTHOM BJIQXKHOCTH BO3IyXa M OI[EHKA
Macchl [1apoB B [TOMEILEHUN".
N3mepennekodhpunmeHTanoBepXHOCTHOTOHA
TSDKCHHS

15

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaGmtoienre mpeBpalieHust SJHEpruu
3apsHKEHHOT0 KOHAEHCATOpa B IHEPIHIO
u3nyyeHus ceeroauona’ unu "Msydyenue
MPOTEKaHUs TOKa B LEMH, COAEpKAIIEH
koHeHcarop" win "Pacnipenenenue pazHOCTH
MOTEHIMAJIOB (HANPSDKEHUS ) IPU
IIOCJIE0BATEIBHOM COEIUHEHUHN
KOHJIEHCaTOpOB"

15

@u3nYeCcKUil NPAKTUKYM IO TEME
"WccmenoBanue CMEIIAHHOTO COCIMHCHUS
pesucropoB” niu "M3MepeHue yaeapHoro
CONMPOTHUBIIEHUS TPOBOIHUKOB" WU
"MccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HanpsHKEHUsS 714 JIJaMITbl HAKaJIuBaHUA"
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@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue snexrponusa" win "M3mepenue
3apsiga OJJHOBAJICHTHOI'O UOHA" WK

(:56 "HccnenoBanue 3aBUCUMOCTH CONPOTHBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" HIIH
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
auroaa"

16 PesepBHrlit ypok. O60011eHNE U

1 CHCTEMAaTH3allMsl 3HAHUH 10 TEMeE
"Kunemartuka"

16 = PesepsHslii ypok. O6001meHNEe U

2 cHCTeMaTHu3alus 3HaHui 1Mo Teme "Jlunamuka"

16 PezepBHblit ypok. O6001eHue u

3 crcTeMaru3alusd 3Hanui no teme "CraTuka
TBep0ro Tena"

16 PezepBHblit ypok. O6o011eHNE U

4 CHCTeMaTH3alus 3HaHUH 1o TeMe "3aKOHEBI
COXpaHEHHUs B MEeXaHHKe"

16 PezepBHblit ypok. O6o011eHNE U

5 cHcTeMaTHu3anus 3HaHuH 1o Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHH"

16 PesepBHblil ypok. O600611eH1E 1

6 CHCTEMAaTH3allHs 3HAHHUH 110 TeME
"Tepmonunamuka. TeniaoBbleMalIuHbI"
PeseprubIil ypok. O60061eHIE 1

16  cucreMaTH3anus 3HAHUN 10 TEME

7 "ArperaTHble COCTOSIHUSI BEILIECTBA.

®da3zoBbleniepexon”
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PesepBHelit ypok. O000ICHHE 1

;6 cUCTeMaTH3alus 3HaHUH 10 TeMe 1
"DnexTpuueckoe nosie"
16 PezepBHblit ypok. O6o0011eHuE 1
9 cUcTeMaTu3alus 3HaHUM 0 TeMe 1
"IIoCTOSIHHBIN 31EKTPUUYECKUH TOK"
17 PesepBubIil ypok. O60011IeHIE 1
0 cucTeMaTu3alus 3Hanui 1o teme "Toku B 1
pa3nuyYHbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 170 8 16

I[TPOT'PAMME
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11 KJIACC

Ne KosmuecTBovacos
Haraun3y JIeKTPOHHBbIeNU(POBHIEOOPA30OB
n  Temaypoka Bcer  KoHTpOJIBbHBI IIpakTHyecku
YyeHHu sl aTeJibHbIEpecypChl
/ ) epadoThl epaboThI
n
BiaumopeiicTBrue MOCTOSTHHBIX
1 MarHuTOB U ITPOBOJTHUKOB C TOKOM. 1
MarnutHoenone. ['unorezaAmmnepa
BexTop MarHuTHOW MHAYKIIHH.
5 [TpunHMn cynepno3uun 1
MarHMTHBIX MOJIEH.
JINHUMMAarHUTHOMMHYKIIUHA
3 MarsuTHO€e noJje NpOBOJHUKA C 1
ToKkoM. OnbITOperena
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1
MOJ1YJIb
5 Pemennesanau 1
5 [Ipumenenue 3akoHa Amnepa. 1
DNEeKTPOU3MEPUTENBHBIE TPUOOPHI
Cuuta JlopeHna, e€ HanpaBJIeHHUE U
5 MOAYJb. JIBHKEHUE 3apsSKEHHON 1
YaCTHIIBI B OJTHOPOTHOM
MarHuTHOM TIOJIe
Pemenuesanau
9 PaboracunsiJlopenna
10 Pemennesamay 1
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MarauTtHoe 1oJie B BEIIECTBE.

11 deppomMarHeTHKy, napa- u
JamMarHeTUKu
OcHOBHBIE CBOICTBA

12 = ¢eppomarnerukos. [Ipumenenue
(dbeppoMarHeTuKoB

13 Pemrenue 3agad mo reme
"MaruutHOe nosie"

14 Pemenue 3ana4 no teme
"MaruauTHoe nose"
SIBneHue 2IEKTPOMAarHUTHON

15 | wunpykuuu. [Totok BekTOpa
MarHUTHON MHTYKIIUU

16 OC uaayKIAn

17 3aKOHAIEKTPOMArHUTHOMUHAYKIIN
n®apanes

18 Buxpesoe anekrpuueckoe mnosie.
Toxku dyko

19 O/1C nHAYKIMH B JBUKYLIUXCS
MTPOBOTHUKAX

20 Pemenunesamau

21 [IpaBunoJlenma
WNunykrusHocTs. KaTymka

22 WHJIYKTUBHOCTH B LIETIA
MOCTOSIHHOTO TOKa

93 Asnennecamonnaykiuu. 3/(C

CaMOMHAYKIINH
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24

9Hepm;1 MAar"auTHOI'O IT1OJIA
KaTyYIIKU C TOKOM.
BHGKTpOMaFHI/ITHoeHOHC

25

26

27

Pemennesagau

O0001IeHrEe U cUCTeEMaTU3 AU
3HAHWH 10 TEME
"OnexkrpoaguHamMuka"

KoHntposbHas paboTta 1mo teme
"OnexkTpoaguHaMuka"

28

KoneOarensHas cucrema.
CBo0OoHbIe KOJIeOaHu .
I"apmonnueckue KoneOaHus

29

30

31

Kunematnueckoe U TUHAMHUYECKOE
oITMcaHue KojaedaTebHbIX
NBIDKCHUHU

3HepreTquc1<oe onucanue. BeiBoa
JAUHAMHUYCCKOI'O OITMCaHUA
TapMOHHUYCCKUX KoJIeOaHMH U3 BX
OHEPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHUuA

Amiuntyna u ¢azakonedaHui

32

[Tepuona u yacTora KoJeOaHUH.
[Teproa ManbIx cBOOOTHBIX
KoJIeOaHUH MaTeMaTHYeCKOro
MasiTHUKA.
IleproicBoOOIHBIXKOIEOAHUHTIPY
KMHHOTOMAasATHUKA

33

3aTyxatromue KojieOaHusl.
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BrinyxaeHHbie KojaeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenuesanau

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

37

38

O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe "MexaHndecKue
KoJieOanusa"

DNeKTpOMarHUTHBIEKOIE0aH U .
KonebaTenbHBIKOHTYD

39

®opmyna Tomcona. Cs3b
aMILTUTY/IBI 3apsiaa KOHAEHCATOpa
C aMILTUTYI0M CUJIBI TOKA B
KoJe0aTeTbHOM KOHTYpE

40

3aKOH COXpaHEHUS SHEPTUHU B
AIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

41

42

43

3aTyxaromue 3JIeKTPOMarHuTHbIS
KoseOaHus. BeiHyX/1eHHbIE
3J'IeKTpOMaFHI/ITHBIe KOJ'Ie6aHI/I${

IIepemeHnHsbIl TOK. Pesucrop u
KOHJIEHCATOP B LIEU [IEPEMEHHOI0
TOKa

Karymka MHIyKTUBHOCTHU B LIENHU
IIEPEMEHHOI0 TOKa

44

3akoH OMa Jy1sl SIEKTPUIECKOM
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LCIIHU IIEPEMCHHOT'O TOKA

MoOUIHOCTb IEPEMEHHOI0 TOKA.
AMIIIUTYHOE U IEHUCTBYIOLIEE

4 3HAYEHUE CHIIBI TOKA U
HaNPSDKEHUS

46 Pe3onaHc B 251eKTpHUECKOUIICTIH

47 Pemennesanau
WneanbHblil Tpanchopmarop.

48 [IpousBoacTBo, nepenaya u
noTpe0IeHne SIEKTPUICCKON
SHEPTUU
DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE JICKTPOIHEPTHH.

49  KynbsTypa HCIOIH30BaHUSI
3JIEKTPOSHEPTUU B MOBCEIHEBHOM
KU3HU

50 Pemenunesamau

51 Pemenunesanau
O06o011eHne U cucTeMaTU3aIus

52 3HaHUH 1O TeMe
"JJIeKTpOMarHuTHEIE KoeOanus"
MexaHU4YeCcKre BOIHBI.

53  XapakTepuCTHKH MEXaHUYECKHX
BOJIH

54 CBoiicTBaMEXaHUYECKUXBOJIH

55 3Byk. XapakTepUCTHKU3BYKa

56  HMH}pa3ByK U yIbTpa3ByK.
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[ITymoBoe 3arpsi3HeHHE
OKPY>KaIOILEH Cpebl

S7

58

Pemenueszanau

BHGKTpOMaFHI/ITHBIC BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

59

DHeprust AIEKTPOMATrHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

61

62

63

[TpuHIKIIBI PaTUOCBS3U U
TeneBuaeHus. Paguosokamus.
DNeKTpOMarHuTHOE3arpsi3HEHUEOK
pyXaromencpe bt

KonTponbHas pabota mo Teme
"KoaebaHusa v BOIHBI"

Caert. 3aKOH NPSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBeTa

64

Pemenue 3agau Ha npuMEHEeHNE
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHEeHHs CBETa

65

66

Ortpaxenue ceera. [lnockoe
3epkaino. Cdepudeckoe 3epKajio
[Ipenomiienue cBeTa. AGCOMIOTHBIH
Y OTHOCHUTEJIBHBIN [TOKa3aTeNb
IIPEIOMIIEHUS.
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[TosIHOEBHYTpEHHEEOTPAYKEHUE.
[IpenenbHbIYTOIMOJIHOTOBHYTPEH
HEroOTpaXKEeHHs

Pemenue 3a1a4 Ha npuMEHEHUE

67 = 3aKOHOB OTpPaKEHHS U
MIPEJIOMIICHUS CBETa
Xon nydeit B mpusme. Jlucnepcus

68  cBera. CiioxxHBIH cocTaB 6e10ro
ceera. LlBer

69 JInn3pl. @OKyCHOE PaCCTOSHUE U
ONITUYECKAs CHJIA JIMH3BI
[Toctpoenue n3odpaxeHuii B

70 = nMH3aX U UX CHCTEMaXx.
Y BennueHUEeTH3BI
Pemenue 3agau Ha mocTpoeHune

71 = wu3oOpakeHuil, MOIy4aeMbIX C
MTOMOIIIBIO JTHH3

72 ['ma3kakonTuyeckasicucreMa
Pemenne 3amau. IIpenenst

73 = TPUMEHMMOCTH '€OMETPUUYECKON
OTITUKH

72 CKOpoCTh CBETa U METO/IBI €€
U3MEpeHUS

75 | JlucmepcusicBera

76 = HaTtepdepeHuuscreTa
KorepeHTHbIC UCTOYHUKHU.

77 VcaoBusa HaOIMOneHNS

MaKCMMyYMOB U MUHUMYMOB
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78

Pemenueszanau

79 | IlpumenenueunrtepdepeHIIun

80  udpakuusceera
JudpakimonHas pemeTka.

81  VYcnoue HaONIOACHUS TJIABHBIX
MaKCHUMYMOB

82 Pemenuesamay

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

84 Pemenuesamay

85 CBeTOBBICSABIICHUS B IPUPOJE

86 O06o0meHne 1 cucTeMaTU3aIus
3HaHui no reme "OnTuka"

87 KounTponbHas pabota mo Teme
«OnTuka»
I'paHUIBI TPUMEHUMOCTH

88 KJIACCUYECKON MEXaHUKH. 3aKOHBI
ANEKTPOAUHAMUKH U TTPUHIIUIL
OTHOCUTENbHOCTH

89 [TocTynareicienuanbHOUTEOPUUOT
HOCHTEITLHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus

90 Jlopenua. YcioBre NnpuYMHHOCTH.

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMEHH U COKPAILEHUE JITTHHBI
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DHeprus U UMITYJbC

o PENATUBUCTCKON YaCTHUIIBI
CBs13b Macchl € 3HEpruen u

92 = UMIyIBCOM PENSATHBUCTCKOM
YaCcTULIBI. DHEPTUAIIOKOS

93 = PaBHOBECHOETEIIOBOCH3TYUCHHE

94 = 3akoncmenienusiBuna

95 I'unoresza M. I1nanka o kBaHTax.
DOTOHBI

96 DHeprus U UMNyiabcPOoToHA
®otordpdexr. Onpiter A. T

97
CroneroBa. 3akoHbipoToddpexTa
YpaBHeHue DUHIIITEHHA 115

98  doroadpdekra. "Kpacnas rpanuma”
dboTorddexra

99 JaBnenue cBera. Onbithl [1. H.
JleGenena

10 .

0 BotHOBBIECBOWCTBAYACTHII
Bomnnsl ne bpoitnd. [InnHa BOJIHBI

10  ne Bpoiins u pazmepsl o01acTu

1 JIOKAJTU3AIMH JIBIKYIICHCS
YaCTHIIBI

10 = KopnyckymnsipHo-

2 BOJIHOBOMyaJlu3M

10 JudpakusiieKTpOHOBHAKPHUCTAI

3 max
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Crenuduka u3mMepeHui B

io Mukpomupe. COOTHOIIEHUS
Heonpenenénnocte [ elizendepra

10

5 Pemenuerpaduuecknxsanay

10 "

5 Pemennepacuérupix3anay

10 KonTponbnas pabota mo Temam:

7 "Ocnossl CTO", "KopnyckyisspHo-
BOJIHOBOM nyanu3m"
OnbITHI 10 UCCIIEJOBAHUIO

10  crpoeHus aroma.

8 [TnanerapHasmoaenbaromaPesepd
opaa

10

9 [Toctynmareibopa

11 Bunsl cnektpoB. CriekTp ypoBHEM

0 SHEpPIuu aToMa BOAOPOJa

11 CrioHTaHHOE U BBIHYXKJEHHOE

1 U3y4YeHUe CBeTa

;1 Jlazep
Hyknonnas mojens siipa

11 = TeiizenOepra-MBanenko. 3apsna u

3 MaccoBO€ YHCIIO siipa. M30ToIbL.
PagnoakTuBHOCTH

11 =~ 3akoH paJuMOaKTHBHOTIO pacnaja.

4 CBolicTBa MOHU3HUPYIOILETO
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u3nydyeHus. BinusHue
PaaOAKTUBHOCTU HA KUBbIE
opranusmsl. Jlo3umerpus

OHeprus cBA3M HYKJIOHOB B S7pE.
Snepubie cunbl. Jledekt maccol
anpa. Slnepusie peakuuu. nepHeie

11 = peaktopsl. [IpoGieMbr

5 YIIPaBJIIEMOTO TEPMOSIJIEPHOTO
CHHTE3A.
DKOJIOTHYeCKHEaCIeKThIPa3BUTHSAS
JNEPHOUIHEPTreTUKU
Mertoab! perucTpanuu u
UCCIIEI0BAHMSI 3JIEMEHTAPHBIX
yactull. PyH1aMeHTaIbHbIE

11 B3auMoeiicTBus. bapronsi,

6 ME30HBI U JICTITOHEI.
[IpencraBnenue o
CrannaptHoitmonenu. Kapk-
TITIOOHHASIMO/IENTbaIPOHOB
®dusnka 3a npeenaMmu

11 Crannaptaoit monenu. Témuas

. MaTepHs U TEMHasl DHEPTHSI.
EnunctBodu3nUecKONKapTHHBIMUD
a

11 =~ Dtamsl pa3BUTHS ACTPOHOMHH.

8 3Ha4YeHne aCTPOHOMUU

1 [TpruMeHUMOCTh 3aKOHOB (PU3UKHU

9 111 OOBSICHEHUS IPUPOJIBI

KOCMHYECKUX OOBEKTOB.
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MGTOI[BIaCTpOHOMI/I‘ICCKI/IXI/ICCHCIIO

BaHUU

12 CoBpeMeHHbIE ONTHYECKUE

0 TEJIECKOIIbI, PaJUOTENIECKOIIbI,
BHeaTMoc(epHast aCTpOHOMUS

12 Bun 3Bé3nnoro He6a. Co3pesnus,

1 SIPKHUE 3BE31IbI, TITIAHETHI, UX
BUJMMOC JBHIKCHHEC

12 Conneunas cucrema. CoJHIIe.

5 ConHeyHas aKTUBHOCTb. McTOYHMK
sHeprun CoJiHIIA U 3BE3T
3BE3bI, UX OCHOBHBIE

12 XapakTepUCTUKHU. Jlparpamma

3 "CreKTpaJbHbINA KJIacc —
CBETHMOCTB"

12 3Be3BINIaBHONIIOCIIEOBATEIILHOC

4 TH
BuytpenHnee ctpoeHue 3BE31.

12 CoBpeMeHHbIE NPEACTABIECHUS O

5 MIPOUCXOKJACHUH U IBOJIOIINH
CosHma 1 3BE31.
DTaNBDKU3HA3BES

12 Mnuneunsiii [1yte — Hamma

5 TI"'anakTtuka. THITBI TaTaKTHK.
UEpHble ABIPHI B sIpax rajJakTHK

12 Bcenennas. Paciumpenne

7 Bcenennoii. 3akon Xa00i1a.

Teopus boiboro B3peiBa.
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PennkroBoe uznyuenue

12 MacmrabnasctpykrypaBcenennoi

8 . Meraranaktuka

12 HepeménnsienpobdieMbiacTpoOHOMU

9 u
@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue MarHUTHOTO IOJIS
MIOCTOSIHHBIX MarHUTOB" WUIIN

13 "HcciieqoBaHue CBOMCTB

0 (dheppoMaraeTukoB" UiIu
"UccneqoBanue AeHCTBUI
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM"
Ou3nyecKkuil MPakTUKYM IO TeMe
"N3mepenue cuiiel AMriepa wim

13 "N3yueHne 3aBUCUMOCTH CUJIbI

1 AmMriepa OT cuibl TOKa" WK
"OnpeneneHne MarHUTHON
WHJIYKIIMA Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa"
Pu3nYeCcKUil NPAKTUKYM 110 TEME

13 "UccneqoBanue ABJICHUS

5 3JIEKTPOMArHUTHON MHIYKIIMK"
unu "OnpeneneHne HHIYKITHI
BUXPEBOI'0 MarHUTHOTO NOJIA"

13 Pu3nUeCKUil IPAKTUKYM 110 TEME

3 "HccnenoBaHue IBICHUS

camomuaykiuu'" nwin "Coopka
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MO/IEJIN 3JEKTPOMArHUTHOT'O
reHeparopa"

@uU3NYECKU IPAKTUKYM 110 TEME

13 = "H3mepenue nepuoaa cBOOOTHBIX

4 KOJ1e0aHUN HUTSIHOTO U
MIPYXKUHHOTO MasiTHUKOB"

13 Pu3nUecKuil IPAKTUKYM I10 TEME

5 "IIpeoOpa3oBaHne SHEPTUH B
MPY>KUHHOM MasTHHUKE"
du3nuecKuil MPakTUKYM 110 TeMe
"HccnenoBaHue NepeMeHHOro TOKa
yepe3 MOCIIE0BaTEIbHO

13 COeTMHEHHBIE KOHJIEHCATOD,

6 KaTyIIKy U pe3ucTop" min
"UccnenoBanue paboThI
MCTOYHHUKOB CBETa B IIETIH
MepEMEHHOT0 ToKa"

13 @uU3NYECKU NPAKTUKYM II0 TEME

7 "N3y4yeHue napaMeTpoB 3BYKOBOM
BOJIHBI"

Pu3nYeCcKUil NPAKTUKYM 110 TEME
"N3mepenune nokasarens

13 = mpemomiteHUs CTeKIA" WIH

8 "TTony4yenne n300paKeHUS B
CHCTEME U3 IJIOCKOT0 3epKaja U
JUH3b!"

13 @u3NYECKU IPAKTUKYM IO TEME

9 "UccnenoBanue 3aBUCUMOCTH
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14

(OKYCHOTO PacCTOSHUS OT
BelIecTBa (Ha MpUMEpEe KUIKUX
nuH3)" wim "3mepenne
(hOKYCHOTO pacCTOSIHUS
paccenBarOIUX JUH3"

@uU3NYECKUM IPAKTUKYM 110 TEME
"Habmronenue qudpakuum,
HHTEep(EPEHIINN U TTOJIIPU3AITIT
cBera"

14

14

14

14

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbca U
SHEPI'UU PEISITUBUCTCKUX YaCTHIL
(o ororpadusam TpexoB
3apsDKEHHBIX YaCTUI] B MArHUTHOM
none)"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue nocrossHHoM I lnanka
Ha OCHOBE MCCIIEAOBAHNUS
dotorddexra" mim
"HccnenoBanue 3aBUCUMOCTU
CHJIBI TOKA Yepe3 CBETOJINO/ OT
HarpsKeHns"

Pu3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
pa3peKEHHOT0 aTOMapHOI 0
BOJIOpOJA Y U3MEPEHUE
noctostHHOW Punbepra"

Pu3HYECKUil IPAKTUKYM 110 TEME
"UccnenoBanue paiuoOakKTUBHOTO

79




(dhoHa ¢ UCTIONIL30BAHUEM
no3umetpa" win "N3ydenue
MOTJIOLIEHUS OeTa-4acTHuIl
alnrOMUHUEM"

14

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUHN JIS OTIPECIICHHS
IMOJIO)KEHHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBepHOro MoJyIapus
U sipKHe 3BE3/1bI" WK
"HaOmonenus B Teseckor JIyHbI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIJIeHui"

14

O06o001IeHre 1 CUCTEMaTH3 AU
3HaHUU. Ponb ¢pu3uku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

14

O0600611eHre U cucTeMaTH3alus
3HaHUU. Ponb u MecTo pu3nku u
aCTPOHOMHUU B COBPEMEHHOU
HAy4YHOH KapTHHE MUpPa

14

O0600611eHre U cucTeMaTH3alus
3HaHui. Ponb ¢uznueckoil Teopun
B (DOPMHUPOBAHUH IPEACTABICHUI
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0 (hM3NYECKOH KapTHHE MUDA,
MecTO (pU3NYECcKOil KapTHHBI MDA
B 00LIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
HPEJICTABICHUI O IPUPOIC

14 O00011IeHIE U CUCTEMATHU3ALIS
9 sgagui o treme "Kunematuka"
15 O00011IeH1E U CUCTEMATHU3ALIIS
0 3Hanuii 1o reMe "Kunemaruka"
15 O000I11IeHIE U CUCTEMATU3AIUS
1 3HaHui 1Mo teme " Jlunamuka"
15 O000111eH1E U CUCTEMATHU3ALIIS
5 3gaHui o reMe "CraTuka
TBEpAoro Tema"
15 O0001IeHre U CUCTEMAaTU3aIU
3 3HAHUH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHUKe"
O000I11IeHIE U CUCTEMATU3AIUS
15 3HaHu# 110 TemMe "OCHOBEI
4 MOJICKYJISIPHO-KUHETHYECKOH
Teopun"
15 O000I11IeHIE U CUCTEMATU3AIUS
5 3HaHUH 10 TeMe "TepMoaHaMUKa.
TemnoBeieMalIuHb"
O000I11IeHIE U CUCTEMATU3ALIUS
15  3Hanuii no Teme "ArperatHsie
6 COCTOSIHUS BEIIECTBA.

dazoBblenepexoabl”
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O0001IeHYE ¥ CUCTEMATU3 AU

15

7 3HAHUM 1O TeMe "DIeKTpUIecKoe
mmone"

15 O0001IeHNE U CHCTEMATH3AIUSA

8 3HaHu# 110 Teme "IlocToSHHBIN
ANEKTpUYECKUH TOK"

15 O0001IeHrEe U cUCTEMaTU3aIUs

9 3HaHu# 110 Teme "Toku B
pasnuyHbIX cpenax”

16 O000I11IeHIE U CUCTEMATU3AIUS

0 3HAHUH 110 TeMe "MarauTHoe
mone"

16 PesepBHrlit ypok. O600111eHNE U

1 cHCTEMAaTH3aIis 3HaHUH 110 TEME
"DJeKTpOMarHuTHas UHIyKIus"

16 PesepubIiil ypok. O6006111eHIE 1

5 CHCTEMATH3alis 3HaHUH 10 TEME
"Mexaunueckue koneoanus"

16 PesepubIiil ypok. O6006111eHIE 1

3 CHCTEMATH3ali 3HaHUHN 10 TEME
"OnexTpoMarHuTHBIE KoneOanus"
PesepBHelIit ypok. O6001IeHNE 1

16 CUCTEMATH3aIHI 3HAHUH 10 TEME

4 "MexaHH4YeCKHE U
3JIEKTPOMAarHUTHHIE BOJIHBI"

16 PesepBHrlit ypok. O6001IeHNE U

5 CHCTEMAaTH3alis 3HaHUH 10 TEME

"Onruka"
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PesepBHelil ypok. O000IICHHE 1

é6 cHUCTeMaTHu3alvs 3HaHUH 110 TeME 1
"OcuoBel CTO"
PesepBHelit ypok. O000IICHHE 1

16 CHUCTEMaTHU3aIMs 3HAHHH 110 TEME 1

7 "KopnyckynsipHO-BOJIHOBOM
qyau3m"

16 PezepBHblit ypok. O600meHne u

8 CHCTEMAaTHU3allus 3HAHUH 110 TeMe 1
"®du3uka aroma"
PesepBHrlit ypok. O600111eHNE U

16 cUCTEMATH3alNs 3HAHUN 110 TEME

9 "du3uKa aTOMHOTO sIIpa U L
3J€MEHTapHbBIX YacTull"

17 PezepBHblit ypok. O6o011eHNE U

0 CUCTEMaTH3aIMs 3HAHUH 110 TEME 1
"OnemeHTh! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA U
YUUTEJA
 Ousuka, 10 xmacc: yueb. [ns oOmieoOpa3zoBaTenbHBIX OpraHU3AIIMMA:

0azoBbli  u  yrayOnmeHueld  ypoBuHu/ [,51, Mskumes, b.b.byxoBies,
H.H.Cotckuii; moa. pen . H.A. IlapdentreBoit
2021.—432 c. Un. —(Knaccuueckunii kypc). M3agarensctBo «lIpocsemenuey ,
2021

» dusuka, 11kmacc: yue0. g o61eo0pa3zoBaTeIbHBIX OpraHu3alnii: 0a30BbIi
u yrayonennsiit yposau/ I8, Msikumies, b.b.byxosues, B.M.Uapyrun; nog.
pen . H.A. TlapdentreBoit—=8-e uzn. —M.: [Ipocsemienne, 2020.—432 c.: (4)
1. —(Knaccuueckuii kypce). U3natensctBo «lIpocsemienuey, 2020

8-¢ uzn. — IlpocBemienne,

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 0Opa30BaHHMSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B 1mkosie.

3 http://festival.1september.ru/articles/ - ¢ectuBanp negaroruvyeckux HiacH
«OTKpPBITBII YPOK».

4 http://www.fizika.ru/ - caiit ans yuurenei GU3NKUA U UX YICHUKOB.

5 http://www.physics.ru/ - matepuaisl Mo Gpu3nKe.

6 www . ege .edu.ru - napopmarronHsi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komnexius L{OPos
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ITpommTo, NPOHYMEPOBAHO M CKPEIUIEHO I1€YaThIO

A.H. Konsizuna

ropoaa ATkapcka
Capartoscxon wEnhactn
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