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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoMm (enepaibHON pabodeit mporpaMmbl BocnuTaHus U Konnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHUSI 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 UEAX, COJAEpKAHHM, OOIIen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke ONpenensroTcs IUIaHUPYEMbIE Pe3yJIbTaThbl
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 ¥ TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOUBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJILTATHI TIO0 TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

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

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUYECCKYIO HHUITUATUBY YUHUTEIECH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, H3y4aeMbIX XHUMHEH, OMOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsT HOBBIX MAaTe€pUajoB C 3aJlaHHbIMM CBOWCTBaMHU. M3yuyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uKku Ha ypOBHE CpPETHETO O0IIET0 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 Pa3fesoB (PU3MKHU, 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
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
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 nanpasiennocmu. Kypc usuku yriry0iaEHHOTO yYpOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

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

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. Jns yrayonéHHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3yueHust paszaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MPAKTUKyMa IpPEICTaBICHA €IMHBIM NepeyHeM. Bwioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM oOecneumBaercs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM U1 pacd€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3a7a4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpYsl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3ienioB. /(s kauecTBEHHBIX 3a1a4
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 ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE I BBIMOJHEHHUS YKa3aHHBIX B MIporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

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

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEeUMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPUH.

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 HAYyYHOM METOJIe MO3HaHUS U (HOpPMHpPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

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

(dopMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIIOJI30BAHUEM (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(heCcCUOHANBHOM  JIEATENBHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKA 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 00IMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nuecKux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HHU;

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 NPUHLUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3YyJIbTaTa;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHUS JTa0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

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

[TorpemHocT  u3MepeHuit  (U3MYECKUX  BEIMYMH  (a0OCONIOTHAsA W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons u mecto ¢u3uku B (GOpMHPOBAHWU COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIIM aHAJIOTOBBIX U HU(MPOBBIX U3MEPUTENIBHBIX TPHUOOPOB.

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

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

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



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

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl O0TCUYETA, WIITIOCTpAIUsl KUHEMATHUECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

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

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

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHON 3aBUCHUMOCTH MEXY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumansHbeie cuctemsl orcyéra. [lpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSTOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

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

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

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

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOH INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MaccChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

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

N3mepenne kodpduimeHta TpeHus Mo BEIWYUHE YIIIO0BOro KoddduiumeHnra
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtynmarenbHoe W BpaliaTeIbHOE JBHXKCHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILUTEVH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. 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 MOJIAX.

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

MOoOIHOCTH CUJIBI.

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



[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHbIE CHIBL. lloTeHumanebHas 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 KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaNbHON JKHIKOCTH Kak CIEJCTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

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 padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHrne KHHETUYECKON YJHEPTUU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

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



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

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

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

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyMm.

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. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEIHUE 3HAYEHHs BEJIMYMH, OMHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



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

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

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

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aanabaTHOM Tpoliecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsis »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3gymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanus. McmapeHue u KumeHue. YjenbHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPhl KUTICHUSI OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanmu tBEporo Tena. Pactskenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyecknue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOxra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoOGueiii  3apan.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U Pa3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPsA0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTH IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coennHEHNE KOHIeHCAaTOPOB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHACHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOAAX IONEPEYHOrO0 CEUECHUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

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



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOUOAA.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne IJC. KopoTkoe 3amMbIkaHHE TAIIbBAHUYECKOTO 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 CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raabBaHMUECKOro 3J€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

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

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

Tema 3. Toku 6 pa3uunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobctBeHHass U npuUMecHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIIbHBIM
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajlbBaHUKA, padUHUPOBAHUE MEMH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (DU3UUECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

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

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



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

Mamemamuka: peumieHue CUCTeMbl ypaBHeHMH. JluHeitHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLIMAIIUS, TaIbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJly4YEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepUaloB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMMPUMCHCHUC

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

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

KapTuHa nuHMil MarHUTHOM MHAYKIUU NOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEeHMs MyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eHCTBHS OCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTHBHOCTM B ILENH TMOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

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

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMsI MEXaHUYECKOW sHepruu). BriBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

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

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

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOAHUSIX Tpy3a Ha TIPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B X0J€ K0oeOaHUil Ha yIpyroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

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

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

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

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

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

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

Hemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHU.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

Nzyuenue tparncopmaropa.

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

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

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

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

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

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

CBolcTBa  DJNIEKTPOMArHUTHBIX  BOJIH:  OTPaXXE€HUE,  MPEJIOMIICHHUE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

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

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

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE [JIMH BOJIH MPU TMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

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

ColOuparomuie u pacceuBaroimiue JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JHH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

Hudpaxuus cBeta. JudpakimonHas pemérka. YCJIOBHE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habnronenne nudpakiimioOHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHUYEeCKHE YCTPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YdeHUYeCKui IKCIEPUMEHT, TaOOpaTOpHBIE padOThI, TPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUIl B MArHUTHOM TI0JIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoadpdext. OnbiTel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonuel ne bpoia. JlnvHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJIBI TOKA YePe3 CBETOAUO/ OT HANPSIKEHUSI.

Tema 2. @usuka amoma.

OneITEl IO KCCIAEAOBAHUIO CTpOoeHWs aroma. [lmaHerapHas monens aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunpl cexktpoB. CiekTp ypoBHEW 3HEPTUH aTOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JInHeHyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U M3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

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

Anepubie peakuuu. [enenue u cunres saep. SAnepusie peaktopsl. [Ipobiemsl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTPOHOMHMYECKHUX HccCIeNoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

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

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpeHHEE CTpOcHHE
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
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31H0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

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.

[IpoBeneHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
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, posib GU3NIECKON Teopruu B (OPMHUPOBAHUU MPECTABICHUN
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPONE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM pEIIETKH, CHEKTpaIbHbIN
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, JIEPHAsA DQHEPTETHKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3VJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YUeOHOro npeamera «Pusnka» A0IKHBI OTPaKkaTh TOTOBHOCTh U CIOCOOHOCTD
oOy4Jaronmxcsi PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TMO3UTUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IEHHOCTSIM POCCHUUCKOTO
00l1IeCTBa, PACIIMPEHHUE KMU3HEHHOTO OIbITa U OMNbITA JACATEILHOCTU B MPOIECCE peaau3allid OCHOBHBIX HalpaBiICHUN

BOCIIUTATEIIHLHOMN ACATCIIBHOCTHU, B TOM YHCJIC B 4aCTH:
IPaXKIAHCKOI0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh TPAXKIAHCKOM MMO3ULIUU O0O0y4Yarollerocss KaK AaKTUBHOTO W OTBETCTBEHHOIO 4JIEHA
POCCHUICKOTO 00IIIECTBA;

NPUHATUE TPATULIUOHHBIX O0IEYEIOBEYECKHX T'YMAHUCTHUECKUX U JJEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JAESTENbHOCTh B HHTEpEcax TIpakJIaHCKOro oOIlecTBa, y4acTBOBaTh B
caMOyTMpaBJIieHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHHE B3aUMO/JICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX (PYHKUMSIMU U HA3HAYCHHUEM;
TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIIBHOCTH.

MATPHOTHYECCKOI'0O BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPaKTaHCKOW MACHTUYHOCTH, MAaTPHUOTH3MA,
IIEHHOCTHOE OTHOIIICHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JTOCTHXKCHHUSIM POCCUUCKUX YUEHBIX B 00J1aCTH (PU3UKH U
TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HAa MOpPAIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YMCJIE B AESTEILHOCTH YYEHOIO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIETO.



ICTETHYECKOr0 BOCTIMTAHUS:

e OCTETHYECKOE OTHOIIEHUE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIET0 (PU3HUUECKON HayKe.

TPYAOBOr0 BOCIIUTAHUSL:

e MHTEpPEC K DPA3IUYHBIM cdepam NpoPecCHOHATBHON AESITEeIbHOCTH, B TOM YHCIE CBS3aHHBIM C (U3UKOH U
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mMpodeccuu W peann30BbIBATh COOCTBEHHBIC
KU3HEHHBIC TIIaHBbI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHUIO B 00JACTH (PU3UKU HA MPOTSHKEHUU BCEH JKU3HH.

IKOJOTHYECKOr0 BOCTIMTAHHUS:

e c(hOpPMUPOBAHHOCTH 3KOJOTUUECKON KYJIbTYpPbI, 0OCO3HAHHUE II100AIBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM;

e IUIAHMPOBAHME M OCYIIECTBICHUE NCHCTBUII B OKpY’Kalolllel Cpele Ha OCHOBE 3HaHUA LeJell ycTONYMBOro
Pa3BUTHUSA YEIIOBEUYECTBA;

e pAacCUIMPEHHE OTbBITA ACATEIHLHOCTH IKOJIOTUIECKON HAMIPABIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH 1O (QU3HKeE.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3NUECKON HAYKH;

e OCO3HAHHME IIEHHOCTH HAYYHOW JESATEIBHOCTH, TOTOBHOCTH B TIpollecce H3yueHUs (U3HKU OCYIIECTBISATh
MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATETHHOCTh HHINBUYyaTbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbI€e AeiicTBHS
ba3oBble JJornyeckune aAelcTBUA:
e CAMOCTOSTEILHO (POPMYIHUPOBATH M AKTYATM3UPOBATH POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAEHATH LEIU AEATEIBHOCTHU, 3aJ1aBaTh MAPAMETPhI U KPUTEPUHU UX JTOCTUKCHUS;
e BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpUBAEMbIX (DM3UYECKUX SBICHUSX;
e paspabaThiBaTh TUIAH PEIICHUS MPOOJEMBI ¢ YYETOM aHalM3a MMEIONIUXCS MATEePHAIbHBIX M HeMaTepUaIbHBIX

pPECYpCOB;



BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OLICHUBAaTh COOTBETCTBHUE pPE3YJIbTATOB WEISIM, OLECHUBATH PUCKH
MOCJIEICTBUM ACITEIIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PAb0OTy B YCIOBHSX peajbHOTO, BHUPTYaIbHOTO W KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMU TOHITHAMHU U METOIaMU (PH3NYIECKON HAYKH;

BJIAJICTh HABBIKAMU Y4EOHO-UCCIIEA0BATEILCKOM U MPOEKTHOM JESTEIHHOCTH B 00JaCTH (DU3UKHU, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUs 3a/lady (PU3NYECKOro COJAEpN aHUs, TPUMEHEHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS,

BIAJCTh BHJIAMH JCSITCIBHOCTH 110 ITOJIYYCHUI0O HOBOTO 3HAHWS, €r0 HHTEPIIpPETAIlid, MPeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3UYHBIX yUYEOHBIX CHTYaIlMsAX, B TOM YHWCJIE MPH CO3JaHUU yYEOHBIX MPOCKTOB B 00OJACTH
busuKy;

BBISIBIIAITh TPUYMHHO-CIICJICTBEHHbIE CBSI3W M aKTyaJIM3WpOBaTh 3a/lady, BBIJIBUTATh TUIOTE3Y €€ pEIICHUs,
HAXOJIUTh apTYMEHTHI JIJIs JOKA3aTeILCTBA CBOMX YTBEPXKIACHUH, 3a1aBaTh TapaMeTPhl M KPUTCPUH PEIICHIS;
aHAM3UPOBATh MOTYYCHHBIC B XOJE PEIICHUS 3aJa4d PE3yJIbTaThl, KPUTHUYCCKH OIEHUBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh N3MECHEHHE B HOBBIX YCJIOBHSX;

CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaATEIIbHON JESITEIILHOCTH, B TOM YHCIIC TIPU U3YYCHUHU
busuKy;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCHUTD 3HAHUS TI0 (PU3HKE B IPAKTUICCKYIO 00JIACTh KU3HEICATCILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:



BJaJICTh HAaBBIKAMH TMOJIyYeHHUS WHpOpMamuu (QU3NISCKOTO COACPKAHUS W3 HCTOYHUKOB pPa3HbIX THIIOB,
CaMOCTOSITEJILHO OCYIIECTBIISITh ITOUCK, aHAJIN3, CUCTEMATH3AIMI0 M HHTEPIPETAINi0 WHPOPMAITUU PA3TUIHBIX
BUJIOB B (DOPM IIPE/ICTABIICHNS,

OLIEHHUBATh JOCTOBEPHOCTh HH(DOPMAIIHH;

UCIIOJIB30BaTh CPEACTBA HHGOPMAIMOHHBIX W KOMMYHHKAIHOHHBIX TEXHOJOTHMH B PEHICHHH KOTHHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3aJad C COOJIIOJICHUEM TpEeOOBaHHMH SPrOHOMHUKH, TEXHUKH
0€30IMacHOCTH, THUTHEHBI, PECYpCOCOCpPEKCHHsI, TPABOBBIX M JTHYSCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTh TEKCThI (PU3MUCCKOTO COJEpKaHUS B Pa3IUYHBIX (opmaTax ¢ yd4éTOM Ha3HAYCHUS HHPOPMAIMH H
I[EJICBOM ayIUTOPUH, BEIOMpAst ONTUMAIbHYIO ()OpMY IIPEICTABIICHUS W BH3yalIU3alliu.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

OCYUIECTBJISITh OOLIEHUE HA YPOKaxX (PU3HKU U BO BHEYPOUHOM ACSITEINbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYyallMi U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUKY 3PEHUS C UCIIOJb30BAHUEM SI3BIKOBBIX CPEJCTB;

MOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIMBU1yaIbHON pabOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JCHCTBUU C y4E€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaKJI0TO
YJIEHA KOJJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JI€ATEIBHOCTH, OPTaHU30BbIBATh U KOOPAWHUPOBATh JEHUCTBHS IO €€ TOCTHKEHHUIO:
COCTaBJIATh IUIAH JEWCTBUM, paclpeleniarTh poJid ¢ YYETOM MHEHHUH YYAaCTHHUKOB, OOCYXJAaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKJIOTO YYaCTHHMKA KOMaHAbl B OOIIMKA pe3ynbTaT Mo pa3padOTaHHBIM
KpUTEPUSIM;

npemjaraTb HOBBIE TPOEKTHI, OLEHMWBATh HJEU C TMO3UIUM HOBHU3HBI, OPWUIMHAJIBHOCTH, IPAKTHYECKOU
3HAYUMOCTH;

OCYUIIECTBJISATh MO3UTHUBHOE CTPATErMYECKOE MOBEACHHE B PA3IMYHBIX CUTyalUsX, MPOSIBISATH TBOPYECTBO U
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeiCTBHSA



CaMoopraHmaunﬂ:

CaMOCTOSITENIFHO OCYILECTBIATh MO3HABATENIBHYIO JEATEIBHOCTh B 00JAaCTH (M3UKH M aCTPOHOMUH, BBISBIISTDH
po0JieMbl, CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATENIBHO COCTABIIATH IUIAH PEIICHUs PACYETHBIX M KAUECTBEHHBIX 3a7a4, IJIaH BBIIIOJIHEHUS TPAKTUYECKON
paboThI ¢ YYETOM UMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPENIIOUYTEHUH;

JaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

paclIMpATh paAMKH Y4EOHOIO MPEAMETA HAa OCHOBE JIMYHBIX NMPEANOYTEHU;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIUMLUU B 00MacTU (PU3HUKH, MOCTOSHHO IOBBIIIATH CBOU
00pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHB.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIAJ€Th HABBIKAMHM IO3HABATENILHOM peQIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM;

UCITOJIB30BaTh NPUEMBI pe(IeKCUHU TSl OLUEHKH CUTYallly, BIOOpA BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PEILLECHHUS 10 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JACATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB ACATEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B mpomecce moCTHKEeHHS] TUYHOCTHBIX PE3YJIHTATOB OCBOEHUS MPOrpaMMbl MO (PU3MKE NJIT YPOBHSI CPEIHETO OOIIero
oOpa3oBaHus y O0YYAIOIINXCS COBEPIIICHCTBYETCS SMOIMOHATBHBIN MHTEIUICKT, MPE/oJIaralonuii chOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIKOYAIOIIETO CIOCOOHOCTh IMOHMMAaTh CBOE HIMOLIMOHAIBHOE COCTOSHUE, BHJIETh HAlpPaBICHMUS
pa3BUTHUS COOCTBEHHOM AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;



CaMOpPCryJIMpoBaHurs, BKIIOYAOIICTO CAMOKOHTPOJIb, YMCHHUC IIPHUHUMATL OTBCTCTBCHHOCTDL 34 CBOE IIOBCACHHUC,
CIIOCOOHOCTh AAITUPOBATHCA K SMOIMOHAJIbHBIM U3MCHCHUAM U IIPOABIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,
BHYTpeHHCﬁ MOTHUBAIIUU, BKJ'IIO‘-IaIOIHeﬁ CTpEMJICHNC K JOCTMIKCHUIO LS HW  YCICXY, OIITUMHU3M,
HHHUIIUATHUBHOCTL, YMCHHC I[GﬁCTBOBElTI), HCXO0OA U3 CBOUX BO3MO}KHOCTef/'I;

OMIIAaTHH, BKJII-O‘I&IOHleﬁ CITOCOOHOCTh ITOHUMATh OMOIOHUOHAJIBHOC COCTOJAHUC MOPYIUX, YUYHUTBIBATHL €TI0 IIPpH
OCYHICCTBJICHUU O6H_IGHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COIIMaJIbHBIX HABBIKOB, BK/JIIOYAIOINX CIIOCOOHOCTh BBICTpanBaTb OTHOLICHUA C APYIrMMHU JIHOJAbMU, 3a6OTI/ITBC$I,
IPOABJIATH HHTCPCC U pa3pClIaTh KOH(bJ'II/IKTBI.

[TPEAMETHBIE PE3VJIbTATDBI

K xoniy oOyuenus B 10 Kknacce mnpeaMeTHble pe3yJdbTaThl Ha YriayOJIEHHOM YpPOBHE JOJDKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHUIA:

NOHUMATh POJIb (PU3UKU B SIKOHOMHYECKOM, TEXHOJIOTMYECKOM, SKOJIOTUUECKON, COLIMATIBHOM 1 3THUECKOH chepax
JeSATEIbHOCTH YEJI0BEKa, pOJib U MECTO (DU3UKH B COBPEMEHHOM HAyYHOH KapTUHE MUPA, 3HAUEHHE ONUCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSCHUTENBHON M NPOTHOCTHYECKOW (PYHKIMH (U3UUECKON TEOpUU — MEXaHUKH,
MOJICKYJIIPHON (PU3UKH W TEPMOIMHAMUKH, POJb (PU3NUECKOW Teopud B (OPMHUPOBAHUU TMPENCTABICHUN O
bu3MYecKoi KapTHHE MUPA;

pasnuyaTh yCcJIOBUSA MPUMEHUMOCTU MoJelield PU3NYecKuX Teld M MPOLECCOB (SBJICHUN): MHEpUHUAIbHAs CUCTEMA
oTcuéra, abCOJIIOTHO TBEPIOE TEJIO0, MaTepualibHasg TOYKA, PAaBHOYCKOPEHHOE ABMKEHHE, CBOOOJHOE MaJIeHHE,
abcoiroTHO yrpyrasi aedopmaiiusi, abCOMIOTHO yIPyroe v abCONIOTHO HEYNPYroe CTOJKHOBEHUS, MOJECIH rasa,
XKUIKOCTU U TBEPAOro (KPUCTAIUIMYECKOr0) Teja, UACaIbHbIA ra3, TOUCYHBIA 3apsl, OJHOPOIHOE AJIEKTPUUECKOE
0JIE;

paznuyarh yciaoBUs (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIUNA XapaKTep
(byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIIOIb30BaHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSICHATH MEXAaHMUYECKUE MPOLIECCHl U SIBJICHHS, UCIONb3ysI OCHOBHBIC MOJOXKECHHS U 3aKOHBI
MEXaHUKH (OTHOCUTEIHOCTh MEXaHUYECKOTO IBHKEHHS, (POPMYIIbl KHHEMAaTUKU PaBHOYCKOPEHHOTO JIBHIKEHUS,
npeoOpazoBanusi [amunes 1yisi CKOpPOCTH W TEpeMelleHus, 3aKoHbl HpI0TOHA, MPUHIUI OTHOCHUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPaHEHUS! UMITYJIbCA U MEXaHUYECKON SHEPTUH, CBSA3b pabOThI
CWIbl C U3MEHEHUEM MEXAHWYECKOM 3HEpPIHH, YCIIOBUS PaBHOBECHs TBEPJIOrO Teja), MPU 3TOM MCIOJIb30BATh
MaTEeMaTHUeCKOe BBIpAXEHHE 3aKOHOB, YKa3blBaThb YCJIOBHUS NPUMEHUMOCTH  (U3UYECKUX  3aKOHOB:
npeobpazoBanuii [anmuies, BTOPOro W TpEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpaHEHHs] HMITyJbca |
MEXaHUYECKON YHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUS,

aHaAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMSI, UCIIOJB3Ysl OcHOBHBIE nojoxeHuss MKT u 3akoHbI
MOJIEKYJISIPHOM (U3MKM M TEPMOJMHAMHUKU (CBSA3b JaBJICHUS HACAIBHOTO Ta3a CO CpEelHEH KHHETUYECKON
DHEPrUEN TEIMJIOBOTO ABIKECHHS M KOHLEHTPALMEN €r0 MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEIHEU
KMHETUYECKOW DHEPTUEN TETUIOBOTO JABMKEHHS €r0 YACTHIL, CBA3b JAABJICHUS UACAIBHOTO ra3a ¢ KOHUEHTpPALHUEH
MOJIEKYJI U €ro TeMIlepaTypol, ypaBHeHue MeHnneneeBa—Kianelipona, nepBblid 3aKOH TEPMOJAUHAMUKH, 3aKOH
COXpPaHEHUSl SHEPTUHU B TEIUIOBBIX MPOIIECCax), IPU 3TOM HCIOJb30BaTh MATEMAaTUYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBHUS IPUMEHUMOCTH ypaBHEeHHs Menneneesa—Knanelpona;

aHAIM3UPOBaTh M OOBSCHATH DJIEKTPUUYECKUE SIBJIICHUS, UCIOJIb3Yys OCHOBHBIE TOJOXKEHHUS U 3aKOHBI
ANEKTPOJUHAMUKHN  (3aKOH  COXpAHEHUs DJIEKTPUYECKOro 3apsia, 3akoH KyloHa, NOTEHIHATbHOCTh
AIEKTPOCTATUYECKOrO TIOJIsI, NMPUHIMUI CYNEPHO3ULIUUA DIECKTPUUECKUX IIOJIEW, IPU OTOM YyKas3blBas YCIOBUS
IpUMEHUMOCTH 3aKkoHa KyioHa, a Takke MPaKTHYEeCKH BaKHBIE COOTHOIIEHUS: 3aK0HbI OMa JIJIs y4acTKa LEenu U
JUISL 3aMKHYTOM »3yieKTpuueckou 1enu, 3akoH Jxoyms—Jlenua, nmpasuna Kupxroda, 3axonsl @apanes ais
AIEKTPOJIN3A);

ONHUCHIBaTh (U3NYECKUE MPOLECChl U SIBICHUS, WCIOJB3YS BEIUYMHBI: NEpEMELICHHE, CKOPOCTh, YCKOpPEHHE,
UMITYJIBC TE€Ja U CUCTEMBI TE€Jl, CUJIA, MOMEHT CHUJIbl, JABJICHUE, IOTEHIUAJIbHAS SHEPTUsl, KUHETUYECKAs SHEPIHs,
MEeXaHUYeCKasi SHeprusi, paboTa CHIIbI, HEHTPOCTPEMUTEIBHOE YCKOPEHHE, CUila TSXKECTH, Cujla YIPYTrOCTH, Cujia
TPEHUs, MOILIHOCTb, DHEPrUsl B3aUMOJEUCTBHS Tella ¢ 3emiiéil BOMM3M €€ MOBEPXHOCTH, DHEPrus yHpyrou
nedopmali Npy>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAas TemIeparypa Teja, padoTa B TEpMOJAMHAMHKE,
BHYTPEHHSISI SHEPrUsl HAEaJbHOTO0 OJAHOATOMHOIO Ta3a, paboTa HAeaJbHOro ras3a, OTHOCHTENbHAs BJIAKHOCTb



Bo3ayxa, KIIJ[ naeanbHOTrO TEMIOBOTO ABUTATENS; JIEKTPUUECKOE TOJIe, HAMPSKEHHOCT 3JIEKTPHUUECKOTO MOJIs,
HaAMPsHKEHHOCTh TOJIST TOYCYHOTO 3apsija WIM 3apsHKCHHOTO IMapa B BaKyyMe€ M B JMDJICKTPUKE, MOTEHIIAAT
AIIEKTPOCTATUYECKOTO TIOJISI, PAa3HOCTh MOTEHILMAJOB, OJJIEKTPOJBIDKYIIAs CHJIA, CHJIa TOKa, HaIpsDKEHHeE,
MOIIIHOCTh TOKAa, DdJEKTpUYecKas EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTHUBICHHE YYacTKa Ienu C
MOCJIEIOBATEIBHBIM U MapalIeIbHBIM COCIUHEHUEM PE3UCTOPOB, FHEPTHUS FIEKTPUUECKOTO MOJIsi KOHJECHCATOPA;
OOBSCHATh OCOOCHHOCTH TPOTEKAHHS (DU3UYCCKUX SBICHUN: MEXaHMUYECKOE IBM)KCHHE, TEIUIOBOE IBIKCHUE
YaCTHUI[ BEIIECTBA, TEIUIOBOC paBHOBECHE, OpPOYHOBCKOE MABWXeHHE, muddys3us, HUCMapeHUE, KUIICHUE U
KOHJICHCAIMs, TIUIABIICHUE W KPUCTAUIM3AIMs, HAIMpPaBICHHOCTh TEIUIONEpEeaaun, dJICKTpHU3alus Tell,
HKBUMOTEHIIMAILHOCTh TOBEPXHOCTH 3aPSKEHHOTO MPOBOHUKA;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DM3MYECKOW BEIMYUHBI OT JIPYro¥l ¢ MCIOJIb30BAHUEM MPSIMBIX
W3MEPCHUM, TPU ATOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATh PE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH
(bU3MYEeCKUX BEIMYHUH B BUJE TPAPUKOB ¢ YIETOM aOCOTIOTHBIX MOTPEITHOCTEH M3MEPEHHM, eTaTh BBIBOBI 11O
pe3yibTaTam UCCIeI0BaHuUs,

MIPOBOJIUTH KOCBEHHbIE U3MEpPEHUsI (U3UMUECKUX BEITUYUH, ITPU 3TOM BBIOMPATh ONTUMAJIBHBIA METO]] U3MEPEHUS,
OIICHUBATh a0COJTIOTHBIC M OTHOCUTEIIBHBIC TTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUN;

MPOBOJUTh OMNBITHI 10 TPOBEPKE TMPEMIOKCHHOW THUIIOTE3bl: IJIAHUPOBATh JKCIIEPUMEHT, COOHMpaTh
DKCIIEPUMEHTAJILHYIO0 YCTAaHOBKY, AaHAJIM3UPOBATh TOJYyYEHHBIE pE3yJbTaThl W JCNaThb BBIBOJ O CTaTyce
MIPEIIOKEHHON TUIIOTESBI,

coOI0IaTh TMpaBuja 0E30MacHOroO TPyJa MPH MPOBEICHUU MCCIEIOBAaHUN B paMKax ydeOHOTO IKCIIEPUMEHTA,
MPaKTUKyMa M y4eOHO-HCCIIENOBATEIBLCKON M TPOSKTHOW NEATEITbHOCTH C HCIOJIb30BAHHEM HW3MEPUTEIHHBIX
YCTPOUCTB U J1a00OpaTOPHOTO 000PYI0BAHUS;

pemarh pacy€THBIC 3a]]a4M C SBHO 33JIaHHOW M HESIBHO 33/IaHHON (DM3MUECKOW MOJCNIbIO: HA OCHOBAaHWHW aHAIHM3a
yCJIOBUSI OOOCHOBBIBATh BHIOOP (PU3MYECKON MOJENH, OTBEYAIONICH TpeOOBaHUSAM 3a/1aud, TPUMEHSITH (HOPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJaThl (PU3UYECKUX TEOPHI MPU HUCIOJIB30BAHUU MATEMATHYECKHUX METOJI0B
pelieHusl 3aaad, MPOBOJWTH pPacuéThl HAa OCHOBAaHWUM HMCIOIIMXCS JAHHBIX, aHAJU3UPOBATH PE3YyIbTaThl H
KOPPEKTUPOBATH METOIbI PEIICHUS C YUETOM IMOTYYEHHBIX PE3YIbTATOB;



e pemiaTh KaueCTBEHHbIE 337a4d, TPEOYIONIME NMPUMEHEHUs 3HAHUW U3 pa3HbIX pa3lelioB Kypca (DU3UKH, a TaKKe
WHTErpallid 3HAHUI U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LHMKJIA: BBICTPAMBAThH JIOTHYECKYIO IENOYKY
paccyXJIeHUM ¢ OMOPOil Ha U3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS,

e HCIOJB30BaTh TEOPETHUYECKHE 3HAHUS [ OOBSCHEHUS OCHOBHBIX IPUHLHUIIOB PAOOTHI H3MEPHUTEIBHBIX
npuOOpPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJOTUYECKUX MTPOLIECCOB;

e TPHUBOIUTH MPUMEPHI BKIAJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH, B OOBICHEHUE
IIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAIM3UPOBAThH U OLICHUBATH MOCIEACTBUS OBITOBOW M NMPOU3BOJICTBEHHOM JESTEILHOCTH YEJIOBEKA, CBA3AHHOM C
(¢u3NYECKUMHU TMpoLEeccaMu, C MO3UIUI HKOJIOTMYECKON O€30MacHOCTH, MPEACTAaBICHUI O pPalUOHAIBHOM
IIPUPOOIIOIB30BAHNHN, & TAKKE Pa3yMHOM HMCIIOJIb30BAHUU JOCTHIKEHUN HAYKU M TEXHOJIOTMM JUJISl TaJIbHEHUIIETrO
Pa3BUTHUSI UEJIOBEUECKOTO O0IIECTBA;

e TMPUMEHATH pa3MYHbIe CMOCOOBl PadOThl ¢ WH(pOpManued (U3NYECKOr0 COAEPKAHHUS C HCIOIb30BAHUEM
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMH, IMPU STOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJOTMM JJIsl TOMCKa, NepepabOTKM U NpEeIbsABICHUS Y4YEOHOM W HaydyHO-TIOMYJIApHOM HHQOpMaINH,
CTPYKTYPUPOBAHMSI M HWHTEpNpeTaluyd HWH()OpMAlUU, MOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOTYYaEMYyO0 HH(POPMALIMIO U OIIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOILIMXCS 3HAHUMH,
TaK 1 Ha OCHOBE aHaJIN3a UICTOYHUKA HHPOPMaLIUK;

e TIPOSBIATH OPraHU3AL[MOHHBIE M MO3HABATEJIbHbIE YMEHHUS CaMOCTOSITEJIBHOIO MPHOOpPETEHUS HOBBIX 3HAHUU B
IPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Y4eOHO-UCCIEA0BATEIbCKUX PadOT;

e paboTaTh B rPYIIE C UCIIOJIHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH, MIIAHUPOBATh PAdOTy IPYIIIbI, PAMOHAIBHO
pacnpenesnarh AeITeIbHOCTh B HECTAaHAAPTHBIX CUTYalMsIX, aICKBATHO OLICHMBATh BKJIAJ KaXJAOr0 U3 YYACTHUKOB
TPYNIbI B PELIEHUE paccCMaTpUBaeMOi POOIEMBI;

e TPOSBIATH MOTHBALMI0O K Oyaymeid npodeccCHOHANbHOM AESTENbHOCTH IO CHEHHATBHOCTAM  (U3HKO-
TEXHUYECKOTO TIPOQuIs.

K koHmy oOyuenuss B 11 Knaacce TpeAMETHBIE pe3yibTaTbl Ha YrIyOJEHHOM YpOBHE JOJDKHBI OTpaXKaTh
c(OPMUPOBAHHOCTH y O0YYAIOIINXCS YMEHU:



MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJOTUUECKON, COIIMATBFHON U STUYECKOU cepax MesTeIbHOCTH
YeJloBeKa, poJib U MeCTO (PU3UKU B COBPEMEHHOH HaydHOH KapTHHE MHpA, pOJIb aCTPOHOMHUHU B MPAKTUYECKOU
NEATEIbHOCTH 4YE€JIOBEKa U JAJbHEWIIEM HAyYHO-TEXHHUYECKOM pa3BUTUHM, 3HAYEHUE OIUCATEIbHOM,
CUCTEMATU3HUPYIOIIEH, OOBICHUTENBHON U MIPOTHOCTUYECKOW PYHKIMHA (PU3NIECKON TEOPUU — DIIEKTPOIMHAMUKH,
CHELMATIBHOM TEOpUH OTHOCUTEIIBHOCTH, KBAaHTOBOW (DM3MKH, poib (PU3NYECKOW Teopuu B (POpMHpPOBAHUU
IpeCcTaBICHUN 0 GU3NYECKON KapTHHE MHUPA, MECTO (PU3UUYECKONW KapTHUHBI MUpa B OOIIEM PSATYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE;

pas3nuyarh YCJIOBHS TNPUMEHUMOCTH MoJened (U3MYEeCKUX Tel M IMPOLEcCOB (SIBICHUN): OJHOPOJIHOE
JJIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE IIOJIA, TapMOHMYECKHE KOJIeOaHMs, MaTeMaTU4YEeCKUIl MasTHUK,
UJCANbHBIA MPYKUHHBIM MasTHUK, FTApMOHUYECKHE BOJIHBI, MJI€aIbHBIN KOJeOaTeIbHbIH KOHTYp, TOHKAs JIMH3A,
MoOJieJIel aToMa, AaTOMHOTO Si/ipa U KBAHTOBOI MOJIETIN CBETA;

paznuyath yciaoBus (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIUI XapakTep
(GyHIaMEHTaJIbHBIX 3aKOHOB ¥ OIPaHUYEHHOCTh HCIOIb30BAaHUS YaCTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SBJICHUS, MCIOJb3Ysl OCHOBHBIE IOJIOKEHUS U
3aKOHBI 3JIEKTPOJAMHAMUKMA M CHEUUATbHOW TEOPUU OTHOCHUTEIBHOCTH (3aKOH COXPAHEHUs SJIEKTPUUYECKOTO
3apsiga, cuia Awmmepa, cuia JlopeHua, 3aKOH 3JIEKTPOMArHUTHOM HMHAYKUMM, mpaBwio Jlenma, cBsazp OJIC
CAaMOMHAYKIIMH B 3JIEMEHTE AIEKTPUUECKOM LIEMU CO CKOPOCThIO M3MEHEHUS CUJIbI TOKA, OCTYNAThl CIIELIMAIbHON
TEOPUU OTHOCUTEIBHOCTH DUHILTEHHA);

aHaJIM3UpPOBaTh U OOBACHATH KBAHTOBBIE MPOIIECCHl U SIBICHUS, HCIONb3Ys IOJOKEHHS KBAHTOBOW (PU3HKH
(ypaBHeHue OuHmTeHa M1 ¢Gotodddexra, mepBblii W BTOpPOW mocTynarel bopa, NMpUHUMI COOTHOLIEHUS
HeonpenenéHHocten I'eitzenOepra, 3aKOHbI COXpAaHEHUs 3apsSJ0BOTO U MAacCOBOIO YUCEN M DHEPTUU B SJEPHBIX
peakuusX, 3aKOH paJOAKTUBHOIO pacmaia);

OINKCHIBaTh (PU3UYECKUE IMPOLIECCHl U SIBICHUS, UCIOJIB3Ysl BEIWYUHBL HAMNPSHKEHHOCTH AJIEKTPUUYECKOTO TMOJIS,
NOTEHIMA 3JIEKTPOCTATUYECKOr0 MOJIsA, PA3HOCTh IMOTEHIMAJIOB, 3JIEKTPOABUKYILAS CHJIA, UHAYKIUS MATHUTHOTO
MOJIsl, MAarHUTHBIA MOTOK, cuia AMIiepa, UHAYKTUBHOCTh, AJIEKTPOIBMKYILNAS CHJIA CAMOMHAYKIIMH, SHEPrUs
MarHUTHOTO TOJISI IPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHSI, SHEPTUS OKOSI CBOOOAHOM
YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U 3apsijl S/ipa, SHEPTHUS CBA3U APa;



OOBSCHATh OCOOCHHOCTH TMPOTEKaHUS (U3UYECKUX SBICHUMN: DJIEKTPOMArHUTHAS WHIYKIUS, CaMOWHIYKITHS,
pe3oHaHc, nHTep(epeHnrs BOIH, TU(PpaKius, AUCTIEPCUs, TTOJTHOE BHYTPEHHEE OTpaKeHHE, (HOTOIIEKTPUICCKUAN
abdext (poroaddekt), ampda- m OeTa-pacmangsl sAaEp, ramMMa-U3IIydeHHE saep, (U3NUECKUe TPUHITUIIBI
CTIICKTPAJILHOTO aHaJIM3a U paboTHI Ja3epa;

OTIPENIETISATH HAMPaBICHUE WHIYKITUM MAarHUTHOTO TIOJISl IPOBOJIHUKA C TOKOM, CHJIBI AMTiepa U ciuibl JlopeHta;
CTPOUTH U300PKEHUE, CO3/]TaBaCMOE TUIOCKUM 3€pPKajioM, TOHKOH JIMH30#, U PACCUMTHIBATH €T0 XapaKTEPUCTHKU;
MPUMEHSATH OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECCKUE TOHSATHSA, TEOPHHM W 3aKOHBI JUIsl aHaMW3a W OOBSICHCHUS
(bU3MYEeCKUX TMPOIIECCOB, MPOUCXOMAIIMX B 3BE3/IAaX, B 3BE3NHBIX CHUCTEMAaX, B MEXKTaJIaKTUYECKON Cpee;
JBUKEHUS HEOECHBIX TeJ, SBOJIONNHU 3BE3N U BeeneHHoii;

MPOBOJIUTH HCCIIEIOBAHNE 3aBUCUMOCTEH (DU3MYECKUX BEIIMYMH C HCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUH, Mpu
ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIBTATHI MOTYICHHOW 3aBUCUMOCTH (PU3UYECKUX BEIIMYMH B
BUJIe TpahuKOB C YyYETOM aOCONIOTHBIX IMOTPENTHOCTEH W3MEpPEHWH, Jenarh BBIBOABI 10 pe3yibTaTam
UCCJIeIOBAHNUS,

MIPOBOJIUTH KOCBEHHbIE U3MEpPEHUsI (U3UMUECKUX BEITUYUH, ITPU 3TOM BBIOMPATh ONTUMAJIBHBIA METO]] U3MEPEHUS,
OIICHUBATh a0COJIOTHBIE M OTHOCUTENIBHBIC TTOTPEITHOCTH MPSAMBIX 1 KOCBEHHBIX H3MEPEHUM;

MPOBOJIUTH OMBITHI IO TPOBEPKE TMPEMJIOKCHHOW THUIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT, COOMpaTh
DKCIIEPUMEHTAJILHYIO0 YCTAaHOBKY, AaHAJIM3UPOBATh TOJYyYEHHBIE pE3yJbTaThl W JCNaThb BBIBOJ O CTaTyce
MIPEIIOKEHHOW TUIIOTESBI;

OMMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOroaTh mpaBuiIa 0e30MacHOro TpyJa MpH MPOBEACHUU WCCIENOBAaHWM B paMKaxX y4eOHOTO JKCIEpHUMEHTa,
MPaKTUKyMa M y4eOHO-MCCIIEIOBATEILCKON M TIPOSKTHOW NEATETLHOCTH C HCIOJIh30BAHHEM HW3MEPUTEIBHBIX
YCTPOKNCTB U J1a00paTOPHOTO 000PYAOBAHMUS;

pemarh pacy€THBIC 3a]]a4M C SBHO 33JIaHHOW M HESIBHO 3a/IaHHON (DM3MYECKOM MOJCNIbIO: HA OCHOBAaHWW aHAIHM3a
yCJIOBUSI BBIOMpPATh (PU3WYECKUE MOJENH, OTBEUAIoIUe TPeOOBAaHUAM 3a/ayd, MPUMEHATH (DOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJIaThl (DU3UYECKUX TCOPUH IMPH HCIIOIH30BAHUHM MATEMAaTHYCCKHUX METOJIOB pEIICHUS
3aJ1a4, MPOBOAUTH PAacy€Thl HA OCHOBAHUW UMEIOIINUXCS JaHHBIX, aHATM3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH
METO/IbI PEIICHUS ¢ YIETOM MOIYYCHHBIX PE3yJIbTATOB;



pemarh KaueCTBEHHbIE 33/Ja4d, TPEOYIOIIMe MPUMEHEHUs 3HAHWW U3 pa3HbIX pa3lelioB Kypca (PU3UKH, a TaKKe
WHTErpallid 3HAHUN U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHUECKYIO LIETIOYKY
paccyXJIeHUM ¢ OMOPOil Ha U3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS,

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHWS JJs OOBSCHEHHS OCHOBHBIX NPHUHLUIIOB pPabOThl H3MEPUTEIbHBIX
npuOOpPOB, TEXHUUECKHUX YCTPONUCTB U TEXHOJOTMYECKUX MTPOLIECCOB;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCHMCKUX U 3apyOCKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE
IIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLEHUBATH MOCIEICTBUS OBITOBOM M NMPOU3BOJCTBEHHON JIEATEIBHOCTH YEIOBEKA, CBA3AHHOM C
(¢u3NYECKUMHU TMpoLEeccaMu, C MO3UIUI HKOJIOTMYECKON O€30MacHOCTH, MPEACTAaBICHUI O pPalUOHAIBHOM
IIPUPOAOIIOIB30BAHNHN, A TAKKE Pa3yMHOM HMCIIOJIb30BAaHUU JOCTHIKEHUN HAYKU M TEXHOJIOTMM IS TaJbHEHIIETO
Pa3BUTHUSI UEJIOBEUECKOTO O0IIECTBA;

OPUMEHATh pPa3jIUYHbIE CHOCOOBI padoOThl ¢ HHPOpMauuen (PUINYECKOrO COAEpKAHUS C HMCHOJIb30BAaHUEM
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMHA, MPU STOM MCHOJIb30BaTh COBPEMEHHBbIE HWH(OPMALMOHHBIE
TEXHOJOTMM JJIsl TOMCKa, NepepabOTKM U NpEeIbsABICHUS Y4YEOHOM W HaydyHO-TIOMYJIApHOM HHQOpMaINH,
CTPYKTYPUPOBAHHSI M HMHTEpPIpeTaluu WH(OpManuu, MOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOTYYaeMy0 HH(POPMALIMIO U OLIEHUBATH €€ IOCTOBEPHOCTh KAK HA OCHOBE MMEIOIIMXCSA 3HAHMM,
TaK 1 Ha OCHOBE aHaJIN3a UICTOYHUKA HHPOPMaLIUK;

IPOSIBIISATE OPTaHU3AIMOHHBIE M TO3HABATEJIbHBbIE YMEHHSI CaAaMOCTOSITEIbHOTO MPUOOPETEHHs] HOBBIX 3HAHHUM B
IPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Y4eOHO-UCCIEA0BATEIbCKUX PadOT;

paboTarh B IpymIe ¢ UCIIOTHEHUEM PaA3IMYHBIX COLMATIBHBIX POJIeH, IIIaHUPOBATh pabOTy IPyNIbl, pAlMOHATBHO
pacnpenesnarh AeSTeIbHOCTh B HECTAaHAAPTHBIX CUTYalUsIX, aIEKBaTHO OLICHUBATh BKJIAJ KaXJOr0 U3 YYACTHUKOB
TPYNIbI B PELIEHUE paccCMaTpUBaeMOi POOIEMBI;

MIPOSIBJISITH MOTUBAIIMIO K OyayIeit mpodeccuoHaabHOM NEeATeTbHOCTH 10 CIEIUaTbHOCTIM (PU3UKO-TEXHUYECKOTO
npodmwis. TEMATUYECKOE IINTIAHUPOBAHUE
10 KUIACC

Ne

HanmeHoBaHMe pa3je/ioB U TeM KoumnuecTBo yacos JJIEKTPOHHBIE




/
i HpOTPAMMEL Kontpoabubie | IlpakTnueckue (unpposere)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnmoreka [JOK
11 Hayunslii MeTO O3HAHUSA IPUPOLBI 6 https://m.edsoo.ru/fL6b68d7
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
. bubmuorexa [JOK
23 Crathia TBEPAOTO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/fL6b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHbI 20 1 https://m.edsoo.ru/fL6b68d7
33 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 14 1 bubnnoreka [JOK
' HePEXOIbI https://m.edso00.ru/f16b68d7
Hroro 1o pasneny 49



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

Pasznen 4. JIEKTPOANHAMUKA

bubmuorexa [JOK
4.1 DIEKTPHYECKOE 11ozIe 24 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 ITocTOSTHHBIN JIEKTPUUYECKUIA TOK 24 https://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
4.3 ToKH B pasHHbIX Cpesiax 6 https://m.edsoo.ru/f16b68d7
Htoro no paznemny 54
Paznen 5. PUBMYECKUU TIPAKTUKYM
. bubmuorexa [JOK
>1 H3HYECKHI IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 16
bu6mmoreka [IOK
Peseperioe ppews 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTHueckue (mucpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmmriioe noze 14 https://m.edso00.ru/39859ef1
bubmuorexa [JOK
12 IEKTPOMATHHTHAS HHAYKLHA 13 . https://m.edso0.ru/39859¢f1
Htoro no pazneny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
bubmuoreka [JOK
2.1 MexaHn4YecKHe KoJieOaHus 10 httos://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 1
DNIeKTpOMarHUTHBIE KoJIeOaHus 5 https://m.eds0o.ru/39859ef1
53 MexaHn4ecKHue U AIEKTPOMAarHuTHBIE 10 1 bubnuotexa [JOK
' BOJIHEI https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
2.4 2 1
Ok > https://m.edso0.ru/39859ef1
Hroro 1o pasuery 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edso00.ru/39859ef1

Uroro no pazgeny



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

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubsmorexa [IOK
' PHYCKYJIAp oy https://m.edso00.ru/39859ef1
bubmuoreka [JOK
4.2 Pu3uKa aToMa 5 https://m.edsoo.ru/39859ef1
43 ®du3nKa aTOMHOTO SAPa U AIEMEHTapPHbBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Hroro mo pazueny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Pazgen 6. PU3HUECKHI MIPAKTUKYM
. bubnuotexa [JOK
61 uSHICCKHUI MPAKTHRYM 16 16 https://m.edso0.ru/39859ef1
Hroro no pazneny 16
Paznea 7. OBOBIIAIOLIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU https://m.eds00.ru/39859f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
PesepBHoe Bpems 10 bubmorera [JOK

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



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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