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MNOACHUTEJBHASA 3AIINCKA

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

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U Pa3/EiiOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YEeHHs, BOCIUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yuenue kypca Gu3uKy MpoPUHOTO YPOBHS MMO3BOJISIET PEATM30BaTh 3a/1a4U
npoecCUOHANLHON OpHUEHTAIMK, HANpaBJICHO Ha CO3/JaHHE YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIUICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaxKJbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke OmNpenemnstoTcs IUTAaHHUPYEMbIE PE3YJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXcsi, OCBOMBIIHMX
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 TPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3vKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEIICH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJAXO/JOB K IMpEnojiaBaHuio (pU3MKu Ha YrIyOJIEHHOM YpPOBHE IMPHU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOIbI, BBICTyMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJICHHUM, H3y4aeMbIX XHMHEH, Ouoyioruei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTe€pUajioB C 33JlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpelHEro oOLIero 00pa3oBaHUs MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

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

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

Hoea npuknaonon nanpasnennocmu. Kypc usnku yriry0iaEHHOTO ypoBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO HA
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYytomero ¢akropa ydeOHoro mporecca. [[ns yrimyOnéHHoro
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 (QU3MYECKOro TpakTUKymMa. B mepBoMm 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 u3ydeHus paszzgena (temsl). IIpu sTom mox pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT W MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaAIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3a7a4dl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUs 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 maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (U3MKH YIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme II0
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPCUYNCIICHHBIX B TMporpaMMme 10 (DU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS 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 TAOOPATOPHUIA.

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 (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

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

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHUU U HAYYHBIX JJOKA3aTeNbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlpaBJICHUU.

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

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsIX,  BKIOYas  MEXaHUKy,  MOJEKYJSpHY0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

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

OCBOGHHE CIIOCOOOB PpEIICHUS Pa3MYHBIX 3aJad C SIBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pus3uka» Ha YpOBHE CpEIHEro OOUIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 272 yacoB: B 10 kiacce — 136 yacoB (4 yaca B He/IeII0), B
11 ximacce — 136 yacoB (4 yaca B HEJEIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HWHAMBHIYATIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

DKCIEpUMEHT M TEOopUs B Ipoliecce Mo3HaHus mnpuponabl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NYECKUX SBJICHUNA U MPOLECCOB (MaTepuanbHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons u Mecto ¢u3uku B (GOpMHPOBAHWK COBPEMEHHON HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

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

3HaKOMCTBO ¢ HH(ppoBoi nabopatopueit o gusuke. [IpuMepsl U3MepeHUs
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €r0 NIPOEKIUU Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

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

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH WU
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 (HOPMAIBHOE), KacaTENbHOE (TAHI€HIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aBukeHUs Tena, OpOIIEHHOIO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

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

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHune IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOM I0 MOZIYJIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENENIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOU MACCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxymerocs c
YCKOpPEHHEM.

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

Jasnenune. ['mapocratnueckoe nasienue. Cruna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOIECUCTBUS TEII.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpyCcKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIivH.

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

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

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM MJIOCKOCTH 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.
CrnoxxeHue CHl, IPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO MIOMAb ONIOPBHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MaTepuaqbHOW TOUYKH. Teopema 00 H3MEHEHHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



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

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

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN 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.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CUIIBI TPEHHS NPHU JBMXKEHHM Tella MO0 HAKIOHHON
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHUCTBUS YACTUL[ BellecTBA. Monemm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



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

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3aMmepenus. lllkana
temneparyp Llenbcus.

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon JlanbroHa. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

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

TexHuyecknue yCTpOMCTBA W TEXHOJIOTHYECKHE TIPOLECCHL: TEPMOMETP,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTayuIMuecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

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

N3yyeHue wH30TEpMUYECKOrO mporecca (PEeKOMEHJO0BAHO UCIOJIb30BAaHUE
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. BHelHNe 1 BHyTpeHHue napaMerpsl. [lapamerpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Juisi BHyTpEHHEW SHEPTruUd OJHOATOMHOTO UJEaIbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cuUCTeMbl 0Oe3  coBepuieHus pabotel. KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM IpoIiecce.

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

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBI TPOXOJIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3EIbHBIA W KapOIOpAaTOpHBIA JBUTATENN, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenune Temneparypsl pu aanadaTudecKoM PacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTauM3auus. YJIeJbHAas TEIIOoTa IUIaBIEHUSA.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[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 MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J[apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO YKUIAKOCTH.
®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.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa NoBepXHOCTHOTO HATSKEHHUSL.

N3mepenue moayns FOHra.

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

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisid.  IIpoOueiid  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMan 3neKTpoCcTaTUYECKOro NoJis. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsuKeHHOro Mo o0bEéMy miapa. Ilosie paBHOMEpPHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. JusnexTpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHEe 3apsoKEHHONW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM ITOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLINI IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA IOCTOSTHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3pska KOHIEHCATOPa YEPE3 PESUCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH ITOTEHIIMAJIOB (HampsKEeHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBus CynieCTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUYECKOro Toka. McTouHMKM
toka. Hanpsikenue U u D1C é.

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 COEAUHEHHE IPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

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

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHUMAJIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSKEHUS IS JIaMIIbI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKIY MOJIIOCAMH HCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTH COMNPOTHBIICHUSI METAIIIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJIUTHYECKAS] JUCCOLMALM.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHME: TIa30pa3psiIHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METANIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amexTposusza.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CrnocoObl n3MepeHus (pU3NYECKUX BEIUYHMH C UCIIOIb30BAHUEM aHAIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TPOBEpPKA MPEMJIOKEHHbIX THMNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCSI C YUETOM COJIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJEIUPOBAHHUE, MOJIEIb, HW3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
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 JUIsl BBIPAOOTKM «TEIUIOBOM» U
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, MOJISIpHAsh Macca, IOJIyYeHHE HaHOMAaTepuasoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNIb30BAaHHUEM 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, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaJbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

MarnutHoe 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, 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. DeppOMarHeTuky, rmapa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

Kaptnna nuHHMA  WMHAYKOMM ~ MarHATHOTO  MOJS  IOJIOCOBOTO 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.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISE IOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

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.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU], 3aIMTa OT SJEKTPU3ALMNU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tanenre MmarauTa B allOMUHUEBON (MEIHOW) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHAYKIUY BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMHUYECKOE OMHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMITUTyIaMU KOJIeOaHUH €€ CKOPOCTH M 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. BinusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmroienre He3aBUCUMOCTHU TIeproa MajbIX KoJieOaHW rpy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmMupoBaHUsI MPEICTaBICHUN 00 UICATBHOM MOJIENH TIPY>KMHHOTO MasiTHUKA.

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

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
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.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

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

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJIeOaTeIbHOM 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, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJICOaHUS!.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO 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)XEHHUE, MpeloMJieHue, UHTepdepeHuus u
nupakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUE,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX 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 ynbTpa3ByKa U €ro NpUMEHEHHUE.

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

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

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.



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 COOTHOLICHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
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.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, 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. Paspemaromas cnoco6HocTh. a3 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 HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, TPOSKIIMOHHBIA amnmapar, MPOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanne Xoa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPaLIEIbHYIO
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 nudppakiilmOHHOTO 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 pAcCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CHCTEM.

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 AUGPaKIMOHHOTO 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[IpeoOpaszoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruei U UMIYJIbLCOM PEISTUBUCTCKON YACTHUIIbI. DHEPTHUS
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 YACTUI] B MATHUTHOM T10JIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotoaddext. 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.

BomHoBBIE cBOMCTBa yacTul. BonHel ne bpoia. JlnvHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 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  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYINPOBOAHUKOB  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 HANPSKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunpl ciexktpoB. CiekTp ypoOBHEW 3HEPTUH aTOMa BOJAOPO/A.

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.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHUE
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
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

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

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

MeTtonbl perucTpaiuy U UCCIEAO0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTabHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIETOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sepHBIi  peakTop, TEPMOSIEPHBIN peakTop, aTomHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



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

Metonel aCTpOHOMHMYECKHUX HcclieoBaHU. (COBPEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

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

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacCc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCX0XKACHUU U 3Boonuu CosHIa 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. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWJIOKESHUH I ONpeeNieHUs MOJ0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Crioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOJIB30BAHUEM 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, NpPOBEpKa MPEMJIOKEHHBIX TUnore3 (BbIOOp H3 padorT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEpMOJIUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH cepax AedaTeTbHOCTH YelI0BeKa, POib U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NUeCKOW KapTHUHE MHUpPA, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUH, T€OTrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOBast 1adbopaTopusi.

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

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
JIEKTPOSHEPTHUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAWOIIEW  Cpejsl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUM 3JIEKTpONepeay, dJIEKTPOJABUTATENb, pajgap, PaIUONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE peaU3alMd OCHOBHBIX HalpaBICHUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBUHM C UX (PYHKIUSIMU U HAa3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIIBHOCTU YYEHOIO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3nudHbIM chepaM mpodecCHOHATEHON A TENHHOCTH, 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.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIbHOCTH AKOJOTMYECKON HAINpaBJIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHWE UEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OpMyIHMpOBaTh M  aKTyaIM3UpOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIOIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HMKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coJiep KaHusl, MPUMEHEHHIO PAa3IMYHbIX METO0OB MO3HAHUS;

BIAJCTh BHUAAMH JIEATEILHOCTH IO TIOJYyYEHHUIO HOBOIO 3HAHMS, €ro
WHTEPIPETAUN, MPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMUHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBIISAITh TPUUYMHHO-CIIC/ICTBEHHbIE CBSI3U M aKTyaJIU3UpOBaTh 3ajauy,
BBIJIBUTATh TUNOTE3y €€ pelIeHus, HaXOAUTh apPryMEHTHl  JUIs
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHUM, 3a/JaBaTh MapaMeTPhl U KPUTCPUU
pereHus;

aHAIM3UPOBAaTh TOJYUYCHHbIE B XOJI€ PEIHICHUS 3aJadd pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh X JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATETLHOCTH, B TOM YHCJIC TIPH U3YICHUH (PU3HKY;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3HEICITCIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeH;
BBIJIBUTATh HOBBIC UJICH, NIPEIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMI0 M WHTEPIpEeTalni0 MHPOpMalUU pa3inuHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ad C COOJ0JeHNEM TpeOOBaHUN SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAIBHYIO (POPMY IPEACTABICHUS U BU3YAIU3ALHH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOUYKY 3PEHHS C MCIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh UEIM COBMECTHOM JI€ATETBbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHUE,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIAH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHpPOBAaThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHusi y OO0ydaroOUIUXcs

COBEPIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAUBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIE Pe3yNbTaThl Ha YIrIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIONINXCS YMEHHIA:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOH W
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): WHEpIMalbHAas CUCTEMA OTCUYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACABbHBIN ra3, TOUEUHbIN 3aps/,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHITH MEXAaHUYECKHE IMPOLIECChl U  SBJICHMUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HpIOTOHA, TPUHLMII OTHOCUTENIBHOCTH ['amuiies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tejla), MPU OSTOM HCIOJIb30BATH
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBaHuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT u 3akoHBI MoONEKynsipHOW (UBUKUA W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIUEN TEMIOBOTO JABMIKECHHS €T0 YacCTHULl, CBA3b NABJIECHUSA UIECATBbHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPHO3UIUN SIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3axonsr Dapajest 1uist 2JIEKTPOIIH3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIOPYrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
OHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HAEaJIbHOrO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, MOTEHIMAI 3JIEKTPOCTATUYECKOTO MOJH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHSI SJIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCALUs, IUIaBJICHUE U KPUCTAJUIM3aLHs, HAPABJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh pPE3yabTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHbIE PE3YyJbTaThl U JI€JIaThb BBIBOJ O CTaTyce€ MPEIJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl MNpH HCHOJIb30BAaHUM MAaTEMaTHYECKHMX METOA0B
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3zeioB Kypca GU3MKH, a TaK)Ke UHTErpalud 3HAaHUM U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS [ OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

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

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOHUCKA, NepepabOTKM U NPEAbsBICHUS YYEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHWW, TaK U HAa OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHHEM pa3jIMYHbIX COLUAIbHBIX pOJIEH,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

NPOSIBJISITH MOTUBALIMIO K Oyaymied npohecCuOHaIbHOM AeATEIbHOCTH 110
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOU cdhepax JAesTeTbHOCTH YEJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKOW (YHKIMK (PU3NYECKONW Teopuu —
ANEKTPOAMHAMUKH, CHEIHAIBPHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAJIbHBIN TPYXUHHBIM MasiTHUK, TAPMOHUYECKUE BOJIHBI, HJICATbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPAaHUYEHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUWHM, mpaBwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUS!  KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl W SIBICHUS, HUCHOJb3Yysl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CHUJIAa CAMOMHIYKLHMH, SHEPrus MArHUTHOTO TIOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, MHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

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

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSIMBIX H3MEPEHUM, MpPU STOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



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

MPOBOJUTH KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSIM 3a/add, NPUMEHAThH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YYETOM MOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCykKJIEHUI ¢ ONOPOi Ha N3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAZa POCCHUMCKUX W 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIIMI 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B Ipollecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHJIAPTHBIX CUTYalMsX, aJIeKBaTHO OIICHWBATHh BKJIAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 2 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka > 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika > https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 25
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 13 1 https://m.edsoo.ru/FL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK



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

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 42
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Omexrpiieckoe noe 22 ! https://m.eds00.ru/f16b6847
. . bubmmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 22 1 httos://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
43 Tt B pasmHeIX cpefax > https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49
Pazznen 5. DUBUUYECKHUN IPAKTUKYM
. bubnuotexa [JOK
>1 DUSHICCKHUI MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
PesepBHOe Bpems 2 bubmorexa [JOK
PRHOS BP https://m.eds00.ru/f16b6847
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8 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
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 13 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 12 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 25
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue konebars 10 https://m.edso00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 14 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 23 1 https://m.edso00.ru/39859ef1
Hroro no paszneny 57
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO 4 1 https://m.edso00.ru/39859ef1
Htoro mo pazneny 4



https://m.edsoo.ru/39859ef1
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Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
4.1 K - I 1
OpHYCKYTAPHOBOIHOBOM AyAH3M 3 https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
M3 aToMa ° https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 23

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 10 ngs?;;?:(;i)grou};%we f
Htoro no paznemny 10
Pazznen 6. PUSHUYECKHM TIPAKTUKYM

6.1 Du3nYecKuil TPaKTUKYM 16 16 ngi;;f;zgrou};g%ge £
Hroro mo pazueny 16
PeszepBHOE Bpems 1 bubmorexa [JOK

https://m.edso0.ru/39859ef1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 16
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
Hara uudposbie
u3ydeHusi oOpa3oBaTe/ibHbIE

pecypchbl

®dusnka — pyHAaMeHTalIbHas HayKa O
npupoje HayuHslil MeTo Mo3HaHUA U
METOBI HCCIETOBAHUS (PUZNIECKUX
SIBJIGHUN DKCIIEpUMEHT U TEOPUS B
IIpoLeCCe MO3HAHUS IPUPOBL.
HabntoneHue v 5KkCepuMeHT B
busuke

bubmuoreka [IOK
https://m.edsoo.ru/1beef346

CrniocoOrl n3mMepeHus: GU3NYECKUX
BEJIMYUH AOCOIIOTHAS U
OTHOCHTEJIbHAs IOTPEIIHOCTU
U3MepeHui (pU3NUECKUX BEIUYHH
MognenupoBanue B ¢pusuke. Poib n
MecTO pU3UKU B POPMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI
MHpa, B IPAKTUUYECKON AESITEIbHOCTU
monen

Mexannueckoe nBuxkenue. Cucrema
orcueTa. OTHOCUTEIBHOCTh
MEXaHWUYECKOTo ABMKeHus. [Ipsamas n
oOparHas 3a/1a4u MexaHuku Paauyc-
BEKTOP MaTepHalIbHOM TOUKH, €r0
MPOEKIMU Ha OCHU KOOPAMHAT.

bubmmoreka IIOK
https://m.edsoo.ru/3a7fde29

bubnunorexa LIOK
https://m.edso0.ru/34c49931
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Tpaexropus. [lepemenienue.
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE

nBkenue. I'paduueckoe onucanue
bu6nunorexa LIOK

7| 1
PABHOMEPHOTO HPAMOHHCHHOTO https://m.edsoo.ru/ca2def03

nBrokeHus CroKeHue epeMelieHU i
U cKopoctei. Pemenue 3amau

HepaBHoMepHOE 1BHKEHHE.
MrHaoBeHHas CKOPOCTh. Y CKOPEHHE.

[IpssMonMHENHOE NBUKEHUE C
bubnunoreka LIOK

TIOCTONHHBIM yOROPOrHEM L https://m.edsoo.ru/7f18fda3

I'paduueckoe onucanue
MPSIMOJIUHEHHOTO JBUKEHUS C
MOCTOSIHHBIM YCKOPEHUEM

CBoOoaHoe majeHue. Y CKopeHue
cBOOOIHOTO MaJeHMs. 3aBUCHMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BpEMEHH U UX rpaduku. J[BrxeHue

bu6nmorexa LIOK
Tena, OpOIIEHHOTO MO YIJIOM K 1

https://m.edsoo.ru/eabbdedl

TOPU30HTY. JIBUXkEHHE MO
OKPY>KHOCTH. YTJIOBasl U JUHEWHAs
ckopocTsk. LleHTpocTpemuTensHOE U
ITOJTHOE YCKOPEHUE

KonrtponsHas pabora o Teme 1 1 bubnuorexa [IOK
"Kunemaruka" https://m.edsoo.ru/e9a52f02
IIepBb1it 3ak0H HproTOHA.

but6mmoreka [IOK

HNuepumanpHble CHCTEMBI OTCUETA. 1

https://m.edso0.ru/30a108a5
[IpuHiun oTHOCUTENBHOCTH [ anumnes.
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HewnnepuuanbHble CUCTEMBI OTCUETA
Cuna. PaBHOZIEHCTBYIOIIIAS CUJIa.
Bropoii 3akon Hetotona. Macca

B3aumoneiicteue ten. Tperuil 3aKk0H
Herorona [IpuHumn cynepnosunuu

bubnunoreka LIOK

o cuJ. Pelienue 3a/1a4 Ha IPUMEHEHUE https://m.edso0.ru/89ba7190
3akoHOB HrploToHa
3aKOH BCEMUPHOTO TATOTEHUSI.
10 DOKBUBAJIICHTHOCTh IPABUTAIIMOHHON U bubnnorexa [JOK
MHEPTHOM Macchl CHiia TSXKECTH U https://m.edsoo.ru/761d18aa
YCKOpEHHE CBOOOIHOTO TaICHUS
JIBu>keHre HeOECHBIX Te U UX
1 MCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubnnorexa [JOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/a99549a7
Kennepa
Cuna ynpyroctu. 3akoH ['yka. Bec
tena Cuna tpenus. [Ipupona u Buab
12 CHUIT TpeHI/ISI.I,)Z[BI/I)KeHECI; KUJIKOCTU U brbmmorexa [TOK
. https://m.edsoo.ru/b7560bbf
ra3e ¢ y4éToM CHJIbl COIPOTUBIICHUS
Cpenbl
13 Hasnenune. I'mapocrarnueckoe bubmuoreka [IOK
nasnenue. Cuna Apxumena https://m.edsoo0.ru/f738109c
AGCOIOTHO TBEPJIOE TEIIO.
14 [ToctynaTtensHOE U BpaaTeaIbHOE bubnmorera LOK
https://m.edsoo.ru/71cbb4f5
JBUKEHHE TBEPAOTO Tela
MOMEHT CUJIbl OTHOCHUTEIIBHO OCH
15 Bpaienus. [Tneyvo cunbl Crnoxxenue bu6muoreka [JOK

CUJI, IPUJIOKEHHBIX K TBEPAOMY TEILY.
LenTp TsxecTr Tena. Y cioBUs

https://m.edso0.ru/33196fbe
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paBHOBECHSI TBEPAOTO Tena. Buasl

paBHOBECHS
bubnunorexa LIOK
16 Pemenue 3amau
A https://m.edso00.ru/1242f32¢
17 KonrponsHas pabora o Teme bubnuoreka [JOK
"NMuunamuka. CtaTuka TBepIoro tena" https://m.edsoo.ru/5a9e4a64
Nmnynbc maTepuanbHOM TOUYKH,
CHCTEMbl MaTepHAIIbHBIX TOUEK.
18 LlenTp Macc cucTeMbl MaTepUaIbHbBIX bubmmorexa LIOK
P P https://m.eds00.ru/141d3837
To4eK. TeopeMa 0 IBMKEHUU LIEHTPA
Mmacc
Vmnynbe cuilbl 1 U3MEHEHUE
19 HMITyJIbCa TeJa. 3aKOH COXPAHEHUs bubmmorexa LIOK
Y ' P https://m.edsoo.ru/57dba505
uMIyJbca. PeakTuBHOE JBUKEHHE
MoMeHT uMItysibca MaTe€pHUaAIbHON
20 touku. [IpencraBnenue o coxpaHeHUn bubmuoteka [IOK
MOMEHTa UMITYJIbCA B LICHTPAIBHBIX https://m.edsoo.ru/bdf997fb
MOJISAX
bu6nmorexa LIOK
21 Pemenue 3amau
A https://m.edsoo.ru/9aba2b0a
Pabota cuiibl Ha MaJloM U Ha
99 KOHEYHOM IIEPEMELICHHH. bubmuoreka [IOK
I'paduueckoe npezcTaBieHne paboThI https://m.eds00.ru/22757f26
cuibl. MOIIHOCTB CHJIBI
Kunernueckas sueprus. Teopema 06
23 WU3MEHEHUN KNHETUYECKOW DHEPTUU bubnmorera HOK
. p https://m.edsoo.ru/11abfa0a
MaTepUaIbHONW TOUKH
but6mmoreka [IOK
24 [ToTeHuManbHBIE U HEMOTEHIMAIBHBIE

https://m.edsoo.ru/0ae2cd84
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CHIJIBI. HOTGHHI/IaJILHaSI OHCPIUs.
BTOpaSI KOCMHYECCKasA CKOPOCTh

TpeTBSI KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIUAJIBHBIX CHUJI C

bu6nmoreka IIOK

25 W3MEHEHUEM MEXAHUYECKOU SHEPTUU https://m.edsoo.ru/1fa86499
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS https://m.edsoo.ru/2ch29676
MEXaHUYECKON IHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHHS.

26 v EZ;eHne Eeynff) };IFHH 151 BJIeaJIbHOM bubmotexa [JOK

P PHY a A https://m.edsoo.ru/a28aa7ad
YKUJIKOCTH
bubnuoreka [{OK
KonTponbhas padbota no teme
27 "3aKOHBI COXpAaHCHHS B MEXaHUKe" bubmotexa [JOK
p https://m.edsoo.ru/2b95d57e
Pa3BuTue npeacraBieHuid 0 npupoe

28 Tetu10Thl. OCHOBHBIC MOJIOKEHUS bubmmoteka IIOK
MKT. Iuddy3us. bpoynosckoe https://m.eds00.ru/653d3459
JIBHOKEHUE
CtpoeHue ra3000pa3HbIX, KUJKUX U

29 TBTep BIX Tenl. Xa paKTe BI/I)KI[eHI/ISI u bubmorexa [JOK

P L P pA https://m.edsoo.ru/9aa79a7d
B3aWMOJICHCTBUSI YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJISKYII (aTOMOB).
P P ya ( ) bubnuoreka [{OK
30 KomnuectBo BemecTBa. [locTossHHAs
https://m.edsoo.ru/dclcaacO
ABorazipo

31 Temneparypa. TemioBoe paBHOBECHE. bu6muoreka [JOK
Ixama Henbcus https://m.edsoo.ru/9f5a574c

but6mmorekxa [IOK

32 P

CHICHHE a1t https://m.edsoo.ru/4bb8294b
b K
33 W neanpuelii ra3. I'a3oBble 3aKOHBI nommorexa [0

https://m.edsoo.ru/13f0a221
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34 VYpaBuenue MeHnieneena- bubnmoreka [JOK
Knaneiipona. Pemenue 3anau https://m.edsoo.ru/d6532eb9
35 AOcomoTHas Temreparypa. 3akoH bubnmnoreka HOK
JansTOoHa https://m.edsoo.ru/f7706d63
36 N3onporiecchl B ueaaibHOM rase ¢ bubnunorexa LIOK
HOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA https://m.edso00.ru/913974c7
I'padpuueckoe npencrapieHue
37 Hfofpoueccom EISOTepMa, H30X0pa, bubmmorexa [JOK
https://m.edsoo.ru/9a5e2e74
nzobapa
bubnunoreka LIOK
38 Ocuosroe yparenne MKT https://m.edsoo.ru/554bafcc
bubnunoreka LIOK
39 Pemerte sanat https://m.edsoo.ru/f57b4e01
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJAMHAMUYCCKON CUCTEMBI CO
40 Cplz,HHé[ﬁ KMHETUYECKOW dHEpruei bubamorexa LOK
https://m.edsoo.ru/f30f43b6
MOCTYNATEeNbHOTO TETJIOBOTO
JBIDKEHUS €€ JaCTHI]
41 O06001IeHre U CUCTEMaTU3AIIHS bubmuoreka [IOK
3HaHui mo reme "OcHoBel MKT" https://m.edsoo.ru/474e7c4a
42 KonTponbhas pabota no teme bubmuoreka [IOK
"OcHoBel MKT" https://m.edsoo.ru/b0a4445f
TepMonnHaMudeckas cucTemMa.
3ajanue BHEMIHUX ycinoBuil ams T/]
43 cucTeMbl. BHenHuE 1 BHyTpEHHME bubmmoreka [JOK

napameTtpsl. [Tapametpsl T/] cuctemsl
KaK Cpe/IHHE 3HAYCHUS BEITNYHH,
OIHMCHIBAIONINX €€ Ha

https://m.edsoo.ru/c44d02e2
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MUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMoOAMHAMUKH.
CamonpousBombHas penakcanus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

bu6nmmoreka LIOK

44 Mopeinb nieanbHOro rasa B https://m.edsoo.ru/c5h72ab7
TEPMOJIMHAMUKE. Y CIOBUSA
MIPUMEHUMOCTH 3TOU MOJEIIH
VYpaBuenne MeHneneeBa-Kianelpona
Y BBIPKEHHE JIJIS1 BHYTPEHHEH

45 sHepruu Beipaxkenue 11 BHyTpeHHEH bubmmoreka [JOK
SHEPrUU OJHOATOMHOI'O UJICATHBHOTO https://m.eds00.ru/0070d493
ra3a. KBazucraruueckue u
HECTAaTUYECKHE MPOLECCHI
OnemeHTapHas paboTa B

46 TepMOJuHaMuKe. Beruncnenue bu6mmoteka [JOK
paboTsl o rpaduky mpoiiecca Ha pV- https://m.edsoo.ru/1531aba5
quarpaMMe
Tennonepenaua kKak crocod
W3MEHEHUS BHYTPEHHEN sHEepruu T,

47 cUCTEMBI 0€3 c}(l)faipmeHHﬂ p§6OTBI g bubmorexa LOK

https://m.edsoo.ru/1deb2367

KonBek1usi, TernionpoBoAHOCTb,
U3JIy4yeHue
KommuectBo TennoTel. TemioéMKOCTh

48 Tena. Y ienpHas u MOJIsipHas bubnuotexa [JOK
TEINIOEMKOCTH BelllecTBa. Y AcILHAS https://m.edso0.ru/8d12c328
TEIIOTa CrOpaHus TOTLIIUBA

49 Pacuér xonmvecTBa TETUIOTHI pH bubnmnorexa [JOK
TerIonepeade https://m.edsoo.ru/14e02d1f

50 [Tonarue 06 aguabaTHOM IpolEcce. bubmuoteka [IOK
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IlepBblil 3aKOH TEPMOAVMHAMUKH
KonnyectBo TemnoTs! 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN

sHepruu T/I cucremsl

https://m.edso00.ru/68878d51

51

BTopoli 3ak0H TEpMOIMHAMUKY JJIs1
PAaBHOBECHBIX U HEPABHOBECHBIX

npoueccoB. HeobpaTumoctsb

MPUPOJIHBIX MporieccoB [IpuHIUIIBI
JercTBUs Tem1oBbIX MamuH. KI1/]

bubnunoreka LIOK
https://m.eds00.ru/1344327b

52

MaxkcumanbHoe 3HaueHue KITJI. [{ukn

Kapno Pemenue 3amau

bubnunoreka LIOK
https://m.edsoo.ru/c8094721

53

54

55

56

DKOJIOTHYECKHUE aCITEKThI
HCITIOJIB30BaHHUA TCIIJIOBBIX

nsurareineil. TeroBoe 3arpsi3sHEHNE
OKpy>Karolen cpenbl Pemenue 3amgau
O06o011eHne U cucTeMaTU3aIus
3HaHUH 10 TeMe "TepMoauHaMuKa.

TemmoBsie MaIUHB"

KonTponbHas pabota mo Teme
"Tepmonnnamuka. TenaoBsie

MalIuHb"

[TapooGpazoBanue U KOHIEHCAIIUS.
Ucnapenue u kunenue. Y neibHas

TCIIJIOTA napoo6pa3OBaH1m

bubmuoreka [IOK
https://m.edso0.ru/10265a05

https://m.edsoo.ru/c38af875

bubmmoreka IIOK
https://m.edsoo.ru/09d12fd8

but6mmorexa [IOK
https://m.edsoo.ru/13adad59

57

HaCBIHIeHHBIe 1 HECHACBIIIICHHBIC
Iapsl. KadgecTBeHHAas 3aBUCUMOCTD
IINIOTHOCTHU U JaBJICHHUA HACBIIICHHOTI'O

napa oT TeMIIepaTyphbl, UX
HE3aBUCHUMOCTb OT 00BEMa

but6mmorekxa [IOK
https://m.edsoo.ru/5f8d38a3
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HACBhIIICHHOI'O I1apa. 3aBHUCHUMOCTh
TEMIICPATYPBI KUIICHUA OT AaBJICHUSA B
KHNIKOCTH

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubnmnoreka HOK

58
OTHOCHUTEJIbHAS BJIAXKHOCTh https://m.edso0.ru/8ec512f0

bub6nmoreka [IOK

59 Penterrte sazat https://m.edso0.ru/29355001
TBépnoe Teno. Kpucraminyeckue u

60 amopdHbIe Tena. AHU30TPOIHS bubmmorexa LIOK

? ) p https://m.edsoo.ru/bal178d0
CBOMCTB KpUCTAJIOB
[TnaBneHue U KpuCTaIU3AIHA.
bubmuoreka [{OK
61 V nenpHas TEIIOTA IJIaBJICHHU.
https://m.edsoo.ru/ac5cacl5
CyOmumarust
Jlebopmariuu TBEPAOTO TEA.

62 Pactsikenne u cxxatue. CaBur. bubmmoreka IIOK
Monyins HOnra. IIpenen ynpyrux https://m.edso0.ru/741d5738
nedopmaruit
TennmoBoe pacMpeHue KUJIKOCTEN U

63 TBEPABIX T€I. AHTaPMOHU3M bubmmnoreka HOK
TEITOBBIX KOJICOaHUH YaCTHII https://m.edso0.ru/3d734561
BEILIECTBA

64 [IpeoOpa3oBanue sHEPrUM B Pa3z0BBIX bubmmnoreka HOK
repexo1ax https://m.edsoo.ru/157b54cd

bubnunorexa LIOK

65 v 0

PABHEHHE TeTIOBOro banarca https://m.edsoo.ru/7ba67355
but6mmorekxa [IOK

66 P

CHICHHE sa/at https://m.edsoo.ru/1db5ad4e

67 [ToBepxHOCTHOE HATSKEHUE. bubnuotexa [JOK
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Kanwmmiapusie sBinenus. JlaBinenue
10/, UICKPUBJIEHHOM MOBEPXHOCTHIO
*)unkoctu. Popmyna Jlammaca

https://m.edsoo.ru/d8098824

O06o001IeHNne U CUCTeMaTU3AIUS
3HaHUU 110 TeMe "ArperaTHble

bubnunoreka LIOK

68
cocTosHH BemecTBa. Da3oBEIC https://m.edsoo.ru/b047alcd
nepexoanl"
KonTponbhas padota no teme
69 "ArperarHble COCTOSIHUSA BEIIECTBA bubnnorexa [IOK
P ., ' https://m.edsoo.ru/c6f4f464
@a30BbIE IEPEXOABI
DneKkTpu3anus Tel U €€ MPOosIBICHUS.
DnekTpuyeckui 3apsia. /IBa Buaa
JJIEKTPUUECKHUX 3aPSII0B.
70 I1 OB(I: HUKHU I/IBJI;E’:KT UKU U bubnnorexa [IOK
POBOA e p . https://m.edso00.ru/2e945513
TOJTYITPOBOJIHUKHU DJIEMEHTAPHBII
ANEKTPUYECKUH 3apsil. 3aKOH
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa
71 B3aumopeiictBue 3apsanoB. Touednsie bubnnorexa [JOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
72 Pemrenne 3amau
A https://m.edsoo.ru/b3efal8b
73 Dnektpuueckoe none. Ero neiicteue bubnmnorexa [JOK
Ha JEKTPUUYECKUE 3aPsIbI https://m.edso0.ru/9867aaa7
Hanpsk€HHOCTD 3JIEKTPUYECKOTO
nonisi. [IpoGublit 3apsz. JIunuu
74 HaIpsKEHHOCTH DJIEKTPUUECKOTO bubmorexa LIOK
p p https://m.edso0.ru/c8c70432
nosist. OTHOPOJIHOE IIEKTPUUECKOE
noJie
75 IToTreHnnuaabHOCTD bu6nunorexa LIOK
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SJICKTPOCTATUYCCKOI'O I1OJIA. Pa3Hocth
IMOTCHIMAJIOB 1 HAIIPSKCHUC

https://m.edso0.ru/28d62b3f

[TorennmansHas 3HEPTUs 3apaa B
3JIEKTPOCTATHYECKOM II0JIE.

bu6nmoreka IIOK

76
[ToreHman 3J1IeKTPOCTaTUYECKOTO https://m.edso0.ru/1b6e26¢5
OJIS
CBs13b HAPSHKEHHOCTHU TOJIS U
77 A3HOCTH MTOTEHUIHUAJIOB JIJIS bubmmorexa [JOK
P 1 . https://m.eds00.ru/6f8e6777
AJIEKTPOCTATUYECKOTO TTOJIS
78 [TpunHnmn cynepno3uun bubmmoreka [JOK
BJIEKTPUYECKUX MOJeH https://m.edsoo.ru/f5c17d02
bubnunoreka LIOK
79 P
CHicime salat https://m.edsoo.ru/30ebbb79
80 [Tone Toueunoro 3apsiaa. [lone bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHON cepsl https://m.eds00.ru/18e95ff3
[Tone paBHOMEPHO 3apsIKEHHOTO MO
81 00béMy mapa. [Tome paBHOMEpHO bubmorexa LOK
Y Hape. PABHONED https://m.eds00.ru/20a88a03
3apsHKEHHON OECKOHEUHOU TUIOCKOCTH
82 IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM bubmuoreka [IOK
rosie. Y CJI0BUE PaBHOBECUS 3apsAJI0B https://m.edsoo.ru/6ee91e9f
83 JINDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B bubmmnoreka HOK
JJIEKTPOCTATUYECKOM I10J1€ https://m.edsoo.ru/dalaab10
Konpaencarop. 21eKTpoEMKOCTh
84 KOHJIeHCAaTopa. DIIEKTPOEMKOCTh bubmmorexa [IOK
pa. P https://m.edsoo.ru/7ba5edf2
MJIOCKOTO KOHAEHCATOpa
85 [TapannensHOE COeTUHEHNE bubnunorexa LIOK
KOHJICHCAaTOPOB https://m.eds00.ru/97a0672f
86 IlocnegoBarenbHOE COCAUHEHNUE bu6nunorexa LIOK
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KOHJIEHCAaTOPOB https://m.edsoo.ru/ab1521fb
87 OHeprus 3apsHKEHHOT0 KOHASHCAaTopa bubnnorexa LHOK
privt sap A P https://m.eds0o.ru/8ab7f40d
bu6nunorexa LIOK
88 P
CHICHHE a1t https://m.edsoo.ru/b42f1f97
JIBU>KeHME 3apsKEHHON YaCTHUIIbI B Bu6muotexa [JOK
89
OJIHOPOJHOM 3JIEKTPUUECKOM I10JIE https://m.eds00.ru/0b52575c
bubnuoreka [{OK
90 P
CHicHae sajad https://m.edsoo.ru/7dc2a739
O0001IeHE U CUCTEMATH3AIUSA
91 3HAHUH 110 TeMe "DIIEKTPUUECKOE bubnmorexa [JOK
" P https://m.edsoo.ru/1aff445f
noJie
92 KontponbHas paboTa mo teme bubnnoreka [JOK
"DnexkTpuueckoe nose" https://m.edsoo.ru/f49afd24
Cwnia toka. I[TocTOSIHHBINA TOK.
YcnoBus CyleCTBOBAHUS
93 HOCTO}IHHO}II“I;IBHCKT HYECKOT0 TOKa bubnmorexa IOK
P https://m.edso0.ru/445b7746
Hcrounnku Toka. Hanpsbkenue u
OJIC
3axon Oma g yJacTKa e Bubmoreika HOK
94 ek quCKoe}(’;H oTUE eH;/Ie https://m.edsoo.ru/6b87ec5a
JICKTP P : https://m.edsoo.ru/08fc19bc
3aBUCUMOCTh COIIPOTHUBIICHUS
95 OJTHOPOJHOTO MPOBOITHUKA OT €0 bubnuotexa [JOK
JUTMHBI ¥ TUIOIIAIN MOTIEPEYHOTO https://m.edsoo.ru/05c6bfal
CEeUeHHs
96 VY nenpHOE CONMPOTHURIICHHUE BEIIECTBA. bubnmnoreka LIOK

Pemrenue 3agau

https://m.edsoo.ru/3dac6957
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[TocnemoBarenbHOE, APALICIBHOE,

97 CMEIIaHHOE COEIUHEHNE buGnuorexa [IOK
. https://m.eds00.ru/80021447
IIPOBOHUKOB
Pacuér pa3BeTBIEHHBIX
98 anekTpuueckux nemneil. [Ipasuina buGnuorexa [IOK
p P https://m.edsoo.ru/af5fa389
Kupxroga
bu6nmoreka IIOK
99 P
CIICHHE 31t https://m.edsoo.ru/df7a6838
Pabora anekTpudeckoro Toka. 3akoH bubanorexa [JOK
100
Jxoyna —Jlenua Pemenue 3anau https://m.edsoo.ru/Ocfe4a6c
MOIIHOCTD IEKTPUYCCKOrO TOKA.
101 TerutoBas MOILIHOCTB, BhIIAEIIEMAas Ha Bubmiorexa OK
B - BRI https://m.eds00.ru/5a582263
pesucrope
bubnuoreka [IOK
102 Pemenue sanaq https://m.edsoo.ru/b297b5c3
103 O/1C 1 BHyTpeHHEE CONPOTUBIICHHE bubmuoreka [IOK
HCTOYHHUKA TOKA https://m.edsoo.ru/f7a665ee
104 3akon OMa 11 TOJTHOM (3aMKHYTO ) bubmuoreka [JOK
BJIEKTPUYECKON e https://m.edso0.ru/32405eab
bubmmoteka IIOK
105 P
CIICHHE 31t https://m.edsoo0.ru/060ebab5
bubmmoteka IIOK
1 M
06 OTHOCTL HCTOHHMIKA TOKA https://m.eds00.ru/845b4f73
but6mmorekxa [IOK
107 Koporkoe sambikanue https://m.edsoo.ru/d11e8ce?
108 Konpaencarop B 1enu noCTOSTHHOTO but6mmorekxa [IOK
TOKa https://m.edso00.ru/1e992920
109 Pemrenue 3anau bubmuoreka [JOK
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Pemrenue 3agad mo reme

https://m.edsoo.ru/73a34f18
bu6nunorexa LIOK

110 " N it ToK" https://m.edsoo.ru/5fb2acb5
OCTONHHBIN SNEKTPHHECCHAIL TO https://m.eds00.ru/27434040

111 Pemenue 3anau mo reme bubmuorexa [IOK
"IToCTOSIHHBIN 31EKTPUUYECKUH TOK" https://m.edsoo.ru/8341d6ac
O0001IeHrEe U cCUCTEMaTU3 AU

112 3HaHui 1Mo teme "[locTossHHBII
AIEKTPUUYECKUN TOK"

113 KonTponbhas pabota no teme bubmmoreka [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso0.ru/5752603f
DJIeKTpruYecKasi MPOBOIUMOCTD

114 aznPITtE)HI)IX BE efTB DIIEKTPUUYSCKUI bubmorexa HOK
P HECTE: P https://m.edsoo.ru/cefe90e9
TOK B MeTay1aX. CBepXMpOBOAMMOCTD
DIIEKTPUYECKUI TOK B paCTBOpPaX U

115 acm::Bax 3JIEKT OJ'II/ITI())B 3aIfOHI)I bubmorexa HOK
P P ’ https://m.eds00.ru/233311b5
®dapages 115 ANEKTPOIU3a

bu6nmorexa LIOK
11 i N
6 DIEKTPHICCKHH TOK B rasax. [lnasma https://m.edso0.ru/0839a115

117 DNEKTPUYECKUN TOK B BAKyyMe. bubmuoreka [IOK
Bakyymnbie npuOopbl https://m.edsoo.ru/f14f251e
DNEeKTPUUECKUN TOK B

118 MOJYTPOBOTHUKAX bubmorexa [TOK

YHpOBOA https://m.edsoo.ru/95fcdf51
[TonynpoBOIHUKOBEIE TPUOOPHI
@u3nYeCKUil IPAKTUKYM IO TEME
119 "N3mepenue cuibl TOKa U bu6muoreka [JOK

HaIps’KCHUA B ICNIHA ITOCTOAHHOT'O
TOKa IIpHU MOMOIIHN aHAJIOTOBBIX U

https://m.edso00.ru/437f8300
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120

121

122

123

124

U (POBBIX U3MEPUTEITBHBIX
npuOopoB" win "3HAKOMCTBO C
nudpoBoii taboparopueii o Gpusnke.
[Tpumeps! u3mepenus GU3MIECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX J1aTYMKOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHrne HepaBHOMEPHOTO
JIBUKCHHUSI C LIEIBIO ONpeIeTICHUS
MTHOBEHHOM CKOopocTh"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue ycKopeHus 1npu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM IJIOCKOCTH"
un4 "Uccinenosanue 3aBUCUMOCTH
MyTH OT BPEMEHHU TPHU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKOpeHHst CBOOOIHOTO
najgeHus" win "M3yuenue ABUKEHUs
Tena, OpPOIIEHHOT0 TOPU30HTAILHO"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS TEa 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnmenqoBanne 3aBUCHMOCTH
nepuojia 00palieHusi KOHUYECKOTo
MasTHHKA OT €r0 mapaMeTpoB"

Pu3nYeCKUil IPAKTUKYM 110 TEME

bubnunoreka LIOK
https://m.edso0.ru/236f7e07

bubnunoreka LIOK
https://m.edso00.ru/1794cf37

bubnmorexa LIOK
https://m.edso0.ru/3881b469

bubnunorexa LIOK
https://m.edsoo.ru/a3605c5¢

bu6nunorexa LIOK



https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c

125

"N3mMepeHue paBHOAECHCTBYIOLIEH
CHWJIBI TP ABMXKEHUU OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH" MIIN
"I[IpoBepka rurnoTe3sl 0
HE3aBHCHUMOCTH BPEMEHU JABM)KCHUS
Opycka 1Mo HaKJIOHHOH ITOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHJI
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE
U PE3UHOBOM 00pasle, OT X
neopmanuu” wim "U3ydenue
JIBHOKEHUSI CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 IETKUit
010K"

https://m.edso0.ru/6761bfOf

bubmuoreka [IOK
https://m.eds00.ru/99750a6f

126

127

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue ko3P PuIeHTa TpeHus
10 BEJINYMHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
nnu "HccieqoBaHue OBUKEHUS
OpycKa 10 HaKJIOHHOM MJIOCKOCTH C
NEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" unu "M3yuenue nBUKEHU
rpy3a Ha Bajlly ¢ TpeHHEeM"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpaeHusa" uim "KoHcrpynposanue
KPOHUITEHOB U pacy€T CUII

bubmmoteka IIOK
https://m.edsoo.ru/eb72fc24

but6mmorekxa [IOK
https://m.edsoo.ru/72d453af
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ynpyrocta" unu "HU3yuenne
YCTOMYMBOCTH TBEPJIOTO TEIA,
HMMEIOILETO TUIOIIA/lb OMOPHI"

128

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3mepenue umimynbca Tena 1no
TopMo3HOoMy nyTu" win "M3mepenne
CHJIBI TATH, CKOPOCTHA MOJENH
3JIEKTPOMOOMIISL U MOIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJIa C UMITYJIBCOM CHJIBL"
niu "MccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoeicTBun" wim "M3mepenue
KUHETUYECKON DHEPIUM Tena 1o
TOPMO3HOMY ITyTH"

bubnuoreka [{OK
https://m.edsoo.ru/221f40fb

129

130

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/I0BaHO
KCIIOIb30BaHNE IU(PPOBOH
nabopatopun)" wiu "M3ydenue
M30XOPHOTO Tpolecca’ uimn
"N3yuyenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUS
COCTOSIHUSA"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi
ternoéMkocT" win "HccnenoBanue
rpoliiecca OCThIBaHUA BelllecTBa" UiIu
"HccnenoBanue agnabaTHOro

bubmmoteka IIOK
https://m.eds00.ru/3580b679

but6mmorekxa [IOK
https://m.edsoo.ru/a0ae51d8
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npouecca” uiu "M3yuenue
B3aMMOCBS3HU SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
Y TeMIepaTypbl KUIICHUS )KUIKOCTEH"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
HcnapeHus KUJIKOCTer" i
"U3mepeHue yaenbHOM TemIOThI
maBieHus apaa" uim "Usyuenue
CBOMCTB HACBHIIIEHHBIX MTAPOB'" WU
"N3mepenue adCoOIIOTHOMN BIaKHOCTU
BO3J/IyXa U OIIEHKa MacChl MapoB B
nomenieHuun". U3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HATSOKEHUS

bubnuoreka [IOK
https://m.edso0.ru/546f5632

132

133

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmtoienne mpeBpalieHust SJHepruu
3apsHKEHHOT0 KOHAEHCaTopa B
SHEPTHUIO U3TYYEHUs CBEToAroaa"
niu "M3ydeHne npoTeKkaHus TOKa B
LIETH, Co/IepXkKaIleil KoHaeHcarop"
niu "Pacnpenenenne pasHocTu
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MIOCJIEI0BATEIBHOM COEITUHEHUN
KOHJIEHCAaTOPOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEJMHEHMS PE3UCTOPOB" NN
"U3mepenue yaenpHOro

bubmmoteka IIOK
https://m.edso00.ru/35368f3e

bu6nunorexa LIOK
https://m.edso0.ru/4410cef0
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COIIPOTHBIIEHUS IIPOBOIHUKOB" WK
"UccaenqoBaHue 3aBUCUMOCTU CHIIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaJuBaHus"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue amekTponusa’ win
"M3mepenue 3apsiia OJJHOBAIEHTHOTO

134 noHa" win "HccnenoBanue 1 bubnunoreka LIOK
3aBUCUMOCTH CONPOTUBIICHUS https://m.edsoo.ru/a7340a29
TEPMOPE3UCTOPA OT TeMIepaTypsl”
unu "CHSATHE BOJIBT-aMIIEPHOU
XapaKTepUCTUKU anoaa”

PesepBusblii ypok. O0001IEHNE 1
135 CI/ICTI;)MaTI/ISZ.’p Ut 3HaHPII>'IHl 10 TEME 1 bubmorexa HOK
" H" https://m.eds00.ru/744261b8
Kunemartuka
PesepBurlit ypok. O0001IEHHE 1
136 CI/ICTEM&TI/BZP 1581 3HaHI/II;IH 10 TEME 1 bubnmorexa IOK
I https://m.edsoo.ru/eb5d4687
"Ilmnamuka"
OBUIEE KOJIMYECTBO YACOB I10 136 16

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
ara ungpoBbie
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue A p
Bcero u3yuyeHusi odpa3zoBaTejbHbIE
padoTshI padoThI
pecypchl
B3anmoneiicTBrE MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
POBOA ) https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM WH 17078
2 [Tpun pI/Il'I CYyIIEepIIO3H Ii[IZK IVLIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
tokoM. OnbIT Dpcrena https://m.edso0o.ru/d35d5262
4 Cwiia Amriepa, e€ HanpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBU2KEHUE 3apsKECHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nosie
but6mmorekxa [IOK
8 P 1
CHICHHE 3aAak https://m.edso0.ru/504e98c7
9 PaGora cunel Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 P
ClHICHHE sa /1t https://m.edso0.ru/93617bd9
MarHuTHo€ 10JIe B BEIISCTBE.
11 deppoMarseTHky, napa- u bubmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JMaMarHEeTUKHU
OCHOBHBIE CBOMCTBA
12 dbeppomarneTnkoB. [Ipumenenue bubmorexa HOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edsoo.ru/41c4ae8a
SIBneHre ANeKTPOMarHUTHOM
14 YH nu. [ToTok BeKTopa MarHUTHOMH bubmorexa [JOK
FYRIHH, P https://m.edsoo.ru/b3efaOcl
WHIYKIAH
bubnuoreka [IOK
15 OAC mHayKuAH https://m.edso0.ru/48150bd8
16 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHI bubmuoreka [IOK
Dapanes https://m.edsoo.ru/a6dec188
17 Buxpesoe anexrpudeckoe nozie. Toku bubmmnoreka HOK
dyko https://m.edsoo.ru/15abel40
OJ1C uHAYKINY B ABUKYIIAXCS bubnmnorexa [JOK
18
MPOBOJHUKAX https://m.edso0.ru/0235cc02
bubnunorexa LIOK
19 Pemerre sa1a< https://m.edsoo.ru/4dfda618
bubnmnorexa LIOK
20 Hpasuio Jletiua https://m.edsoo.ru/bbc22726
WunyktuBHOCTh. KaTymika
b Y bubmuoteka [IOK
21 WHIYKTUBHOCTH B IICTIH TTOCTOSTHHOTO

TOKa

https://m.edsoo0.ru/621eae9d
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99 SBnenue camounaykiuu. 3/C bubnmoreka [JOK
CaMOUHAYKIUU https://m.edsoo.ru/7ee60ca8
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKU € bubmunoreka [JOK
23
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad1l
bub6nmoreka [IOK
24 P
CHICHHE 3aAat https://m.edso00.ru/88f69d2b
o5 O0o001IcHNEe U CHCTEMAaTH3aIIHS bubmuorexa [IOK
3HaHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edsoo.ru/76484025
26 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
KonebarenpHas cuctema. CBOOOIHBIC
27 KojeOanus. 'apMoHHUYeCcKre bubmorexa OK
-Lap https://m.edsoo.ru/7c1db385
KOJIcOaHus
28 Kunemarndeckoe U JUHAMHYECKOE bubnuoreka [{OK
oIHcaHue KoebaTenbHbIX ABMKEHHI https://m.edso0.ru/87ce9498
DHepreTuyeckoe onucanue. Beio
JTUHAMHYECKOTO OMHCAHUS
29 TapMOHHYECKHUX KOJIeOAaHUN U3 BX bubmorexa HOK
P https://m.eds00.ru/e3c99692
SHEPreTUYEeCKOro U KHHEMaTHYEeCKOTO
ONHUCaHUs
bu6nmorexa LIOK
30 A OaHwMii
MILTHTY A i $a3a KoneOarui https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KOJICOAHHMIA.
ITeproa ManbIx cBOOOTHBIX
31 KOJ'Ipe6aII[-II/H71 MaTeMaTI/I‘i[eCKOFO bubmorexa OK
https://m.edso0.ru/e0399319
MasiTHUKA. [leprnox cBOOOTHBIX
KoJIeOaHUH MPY>KUHHOTO MasTHHKA
32 3aryxatomue KojaebaHus. bubmuoteka [JOK
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Brinyxnennsie konebanus. Pezonanc

https://m.edsoo.ru/72¢93d09

bu6nuoreka [IOK
https://m.edsoo.ru/6add2644
33 ABTokoneOanus. Pemenue 3agau bubmuorexa [IOK
https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenus "MexaHuueckue
34 K:J'Ie6aHH:Ib BpM 3BIKATBHBIX bubmorexa LIOK
,),’ https://m.edso0.ru/8ef587be
UHCTPYMEHTaxX
O06o00mIeHne U cuCTeMaTU3aIHs
35 3HaHMI 110 TeMe "MexaHndecKue bubmmorexa [JOK
\ https://m.edsoo.ru/eb84182f
KoJIeOaHuUs
DNEeKTPOMAarHUTHbBIE KOJICOaHMUs. bubnnorexa [JOK
36 .
KonebarenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cssp
37 aMIUIMTY/IbI 3apsi/ia KOHAEHCAaTopa ¢ bubmuoreka [IOK
aMIUIUTYJIOM CUJIbI TOKA B https://m.edsoo.ru/093f9afl
K0J1e0aTeIbHOM KOHTYpE
38 3aKOH COXpaHEHUsl YHEPTUHU B bubmuoreka [JOK
uiealbHOM Kojie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolue 3JIeKTPOMarHUTHbIE
39 KOJ'I}:(;aHI/ISI Boia )Kp CHHBIC bubmorexa LOK
' YA https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
40 KOHJIEHCATOP B IIETH IIEPEMEHHOTO bubmmorexa [JOK
A pEI P https://m.eds00.ru/84836152
TOKa
41 Karymka MHIyKTUBHOCTH B LIENU bubmuoteka [IOK

NEPEMCHHOTO TOKa

https://m.edsoo.ru/cfa307af
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42 3akon OMa JJ1st 3JIEKTPUYECKOM 1enu bubmmoreka [JOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA. Bu6 110K
N nOIMOoTEKA
43 AMIUITY/HOE i ACHCTBYIOMICe https://m.edsoo.ru/lcac6c4c
3HAYEHUE CHJIBI TOKA U HAIIPSDKEHHS T '
bub6nmoreka [IOK
44 Pe3onaHC B 2JIEKTPUYECKON LIETIH https://m.edsoo.ru/087506df
Perenue 3agau bu6nunorexa LIOK
https://m.edsoo.ru/al6836a4
WneanpHbIi TpanchopmaTop. Bu6morexa [IOK
45 IT
POMSBOACTBO, TIepeiatia 1 " https://m.edso0.ru/f97418ae
oTpeOICHUE IICKTPUUECKOW SHEPTUH
DKOJIOTUYECKUE PUCKU ITPU Bubmiorexa OK
https://m.edsoo.ru/a6f74d93
MIPOU3BOJICTBE AJIEKTPOIHEPTHHU. BuGmiorexa LIOK
46 K
YARTYPa HCHOTL3OBATHA . https://m.edsoo.ru/ee6677ed
3JIEKTPOIHEPTUU B TOBCEAHEBHOM Buborexa LIOK
KHU3HH. Petenue sazad https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
47 3HaHUU 10 TeMe "DIIEKTPOMAarHuTHBIE bubmmorexa LIOK
https://m.edso0.ru/401024a9
KoJyieOanus" p
48 MexaHn4ecKue BOJIHBI. bu6nmorexa LIOK
XapaKkTepUCTUKN MEXAaHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
49 CBolicTBa MEXaHUYECKHUX BOJIH bubmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnunorexa LIOK
50 3BYK. XapakTepHCTHKH 3ByKa https://m.eds00.ru/138b6f09
51 Wnopassyk u yaprpasByk. Lllymosoe bubmuoteka [IOK

3arpsA3HCHHUC Opr)KaIOIJ_ICﬁ CpCablL

https://m.edso0.ru/7380038f
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bubnunorexa LIOK

52 P
clierHe sazad https://m.edsoo.ru/cfd918bf
DIIeKTPOMAarHUTHBIC BOJTHBI. bubmmoreka [JOK
53
N3nyyeHne 351eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5db1
54 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnmnoreka HOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[[Ikana 31eKTPOMAarHUTHBIX BOJIH.
55 [IpuMeHeHne 37eKTPOMarHUTHBIX bubmorexa LOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIIBI paTOCBSI3U U
56 TeaeBuaeHus. Pagnonokamus. bubnuoreka [{OK
DIIEKTPOMAarHUTHOE 3arps3HEHUE https://m.edso00.ru/9f96f1f8
OKpYKaIOILEeH Cpebl
57 KonTponbhas pabota no Teme bubmmoreka [JOK
"KoneGanus u BOTHBI" https://m.edso0.ru/4f7985a0
58 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npUMeEHEHUE
59 3aKOHa IPSIMOJIMHEMHOTO brbmmorexa [JOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHusl CBeTa
60 Ortpaxenue ceta. [lnockoe 3epkaino. bubmuoreka [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTeNlb
61 npenomienus. [lonHoe BHyTpeHHee Bubmmorexa [IOK
p ) N yp https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHET O OTPAKEHUS
62 Pemenue 3a1au Ha mpuMEHEeHNE bu6muoreka [JOK
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3aKOHOB OTPaXCHUA U MTPCITIOMIICHUS
CBCTa

https://m.edso00.ru/49d830a9

Xon nydeit B mpusmMe. Jucnepcust

N bu6nmorexa [IOK
63 cBera. ClI0XHBII cocTaB 0eIoro
https://m.edsoo.ru/d8elc3be
cBeta. IlBer
64 JInn3pl. DOKyCHOE PacCTOSTHUE U bubnmnoreka HOK
onTHYecKas Cuiia JIMH3EI https://m.edso00.ru/60441359
65 [ToctpoeHue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HUX cUcTeMax. Y BeJINYeHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
66 A300pakKeHUH, TOJIYYAEMBIX C bubmorexa [JOK
p ’ ya https://m.edsoo.ru/5a868f09
[IOMOILIBIO JIMH3
67 I'ma3 kak onTuueckas cucreMma bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. ITpenensl
68 Il I/IMGHI/IMOJ;[TI/I FGEMJ;T NYECKON bubmorexa [JOK
p P https://m.edsoo.ru/cd174a10
OIITHUKHA
69 CKopocTb cBETa U METO/BI €€ bubmuoreka [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnmorexa LIOK
10 Aucnepens caera https://m.edsoo.ru/lel6cc6e
bubnunorexa LIOK
n Murepepenuuns ceera https://m.edsoo.ru/5fc0c638
KorepeHnTHbIe HCTOUYHUKHU. Y CIIOBUS
12 HaAOJIFOJEHUSI MAKCUMYMOB U bubmorexa [JOK
a M https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
73 Pemenue 3amau bubmmorexa LIOK

https://m.edso0.ru/3061de2b
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bubnunorexa LIOK

“ [pnvenenne unrepdepeniun https://m.edsoo.ru/668edbc8
bu6nmorexa [IOK
& Judparims ceera https://m.edsoo.ru/12ed04b5
Hudpaknmonnas pemérka. Y ciaoBue bubmmoreka [JOK
76
HaOJIIOJICHUS TJIaBHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
bubnunoreka LIOK
" Pemenne sanay https://m.edsoo.ru/d58c411a
bubnuoreka [{OK
78 [Tonepe4HOCTH CBETOBBIX BOJIH. https://m.edsoo.ru/e9890fe9
ITonapuszanus ceera. Pemenue 3anau bubmmoreka [JOK
https://m.edsoo.ru/c56¢8158
79 CBeTOBBIE SBJICHUS B IIPUPOIE bubmorexa HOK
pHpoa https://m.edso0.ru/0b36363d
80 O000I11IeHNE U CUCTEMATU3AIUS bubnunoreka LIOK
3HaHUH 1Mo Teme "Ontuka" https://m.edso0.ru/8a14748b
81 KonTponbHas padbora no teme bubmuoteka [IOK
«OnTtrkay» https://m.edsoo.ru/82315dd4
['paHuUIBI TPUMEHUMOCTH
82 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmorexa [IOK
ANEKTPOJNHAMUKH U TIPUHIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIBLHOCTH
83 [TocTynarsl cnennanbHOU TEOpUN bubmuoreka [IOK
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBa. [Ipeobpazosanus JlopeHna.
P peobp pet but6mmorekxa [IOK
84 VYcnoBre NpUUNHHOCTH.

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.
?)aMe,Z[J'ICHI/IC BPEMCHU U COKpAIICHUC

https://m.edsoo.ru/d83742bb
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JINHBI

85 DHEPrus U UMITYJIbC PEISATUBUCTCKON bubnmnoreka HOK
YJaCTHUILIBI https://m.edsoo.ru/853a64fc
CB43b MaccChl C SJHEPTUEH U
86 HMITYJIbCOM PEISTHBUCTCKOMN bubmorexa HOK
Y P https://m.edsoo.ru/b6258ffa
YaCTHUIIbl. DHEPTHUS ITOKOS
87 PaBHOBeCHOE TEILIOBOE M3ITyUYCHHUE bubmorexa HOK
e https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
88 3aKOH cMellieHns BiHa https://m.edso0.ru/1c5ff752
89 I'mnore3za M. Ilnanka o kBaHTax. bubnnorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubnunoreka LIOK
0 DHEprIT M HMIYIBC GOTOHA https://m.edsoo.ru/7fb307ec
01 ®oroaddext. OnbiTe A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorPdexTa https://m.eds00.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
92 dororddekra. "Kpacnas rpanuma” bubmmorexa [TOK
- RP Fparmi https://m.edsoo.ru/01ef4556
dboTtordpdexra
03 Hasnenue cera. OnwiTh I1. H. bubmuorexa [{OK
JleGenera https://m.eds00.ru/64b4f966
bubnunorexa LIOK
94 B i
OTHOBBIC CBOHCTRA HacTHl https://m.edsoo.ru/f59cfcec
Bonnnl ge bpoiing. [[nuHa BOJIHBI 1€
95 b oﬁns{II[/I aI;Me bl §6J'IaCTI/I ! bubmmorexa [JOK
p p p B https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMH JBUKYIICHCS YaCTHIIBI
96 KopnyckynsipHO-BOIHOBOM Ayann3m bubnmorexa LHOK

https://m.edso0.ru/8ccab62a
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Judpakiuus 37eKTpOHOB Ha

bubnunoreka LIOK

97
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cnenuduka n3MepeHuid B MUKPOMHUPE.
98 COO?HS)HJGHH;I Helc))n e eHéHH(I))CTeﬁp bubmmorexa LIOK
‘ ped https://m.eds00.ru/65783dec
[eitzenbepra
KoHTposbHas paboTa mo TeMam: Eu6 110K
" " on i nonIMoTeKa
%9 OCHOBHUCTO ’ K"OPHYCKYMPHO https://m.edso0o.ru/c3de891a
BOJIHOBOH JTyaJTi3M
OIBITHI 110 UCCIICTIOBAHUIO CTPOCHUS
100 aroma. [Imanera iaﬂ MOJICITh I;_TOMa bubmmorexa [JOK
' P A https://m.eds00.ru/312b750a
Pesepdopna
bubnunoreka LIOK
101 Hocrynatet bopa https://m.edsoo.ru/404dfa9a
102 Buasl ciektpoB. CriekTp ypoBHE#R bubmmoreka [JOK
SHEpPryuU aToMa BOJOpoOAa https://m.edsoo.ru/cf74blla
103 CrnoHTaHHOE U BBIHYKJIEHHOE bubnnorexa [JOK
U3JIy4CHHUE CBETA https://m.edsoo.ru/f945d85c
bu6nmorexa LIOK
104
0 Jlasep https://m.edso0o.ru/2288a0c4
Hyknonnast Mogens saapa
105 I'eitzenbepra-MBanenko. 3apsn u bubnnorexa [JOK
MacCOBO€ YHCIIO sifpa. M30Tombl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKoH paIiO0aKTUBHOTO pacmlaja.
CBoiicTBa HOHU3HU €ro
PYOH bubmuoreka [{OK
106 u3nydeHus. Brmsaue

PAAVOAKTUBHOCTH Ha KHUBBIC

opranusmsl. Jlozumerpus

https://m.edsoo.ru/aab98bef
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DHeprus CBA3U HYKJIOHOB B S/IpE.
Snepubie cunbl. Jledekt Macchl sapa.
SnepHblie peakuuu. AnepHbie

bubnunorexa LIOK

107 eakTopsbl. [Ipo0GiiemMbl yrpaBisieMoro 1
P P P yip https://m.edsoo.ru/ff1758d0
TEPMOSIACPHOTO CUHTE3a.
DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS
AJIEPHOW SHEPTrEeTUKHU
Mertoasl perucTpaluy u
WCCJICIOBAHMS DJIEMEHTAPHBIX YaCTHII.
DyHIaMeHTalbHbIE B3aUMOICHCTBUS.
bubnuoreka [{OK
108 baproHbl, ME30HBI U JIEITOHBI. 1
. https://m.edsoo.ru/l1ac08a5b
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiirooHHAst MOJIEb
aJpOHOB
®uzuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHas Matepus U TEMHas bu6nmorexa LIOK
109 y 1
sHeprus. EnuncTBo dusznueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPA
110 Oransl pa3BUTHS aCTPOHOMHHU. 1 bubmuoreka [IOK
3HaueHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHnMOCTh 3aKOHOB (PU3UKHU IS
111 00BSICHEHUS IPUPOJIbI KOCMUUYECKUX 1 bubmmnoreka HOK
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX https://m.edso0.ru/39¢c44028
HCCIIENOBAHUMN
CoBpeMEHHbBIE ONITUYECKUE
112 TEJIECKOIIBI, PaJUOTEIIECKONEI 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
113 Bupg 3sé3nnoro neda. Co3se3nus, 1 bu6nunorexa LIOK

SAPKHC SBéSJII)I, IIaHETHBI, UX BUIUMOC

https://m.edsoo.ru/aac588eb
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JIBIDKECHUE

Conueunas cucrema. CoJHILe.

bu6nmorexa [IOK
114 it
Commeuras aKTHBHOCTB CTOHIHK https://m.edso0.ru/22748eb4
sHepruu CoJiHIA U 3BE3]T
3BE3/1bI, UX OCHOBHBIC
115 XapakTepUCTUKH. Jlmarpamma bubamorexa LIOK
| P p o P \ https://m.eds00.ru/42169944
CIIEKTpaJIbHbIN KJIACC — CBETUMOCTh
116 3Be3/1bI IJIABHOM MOCJIEI0BATEIbHOCTH bubmmorexa LIOK
A s https://m.edsoo.ru/b3cb766¢
BuyrtpenHnee crpoenue 3BE31.
117 CoBpeMeHHbIE TPEICTABICHUS O bubnnoreka [JOK
MPOUCXO0XKICHUU 1 3BOJtoIMU CoJiHIla https://m.edsoo.ru/d09da494
1 3BE31. DTaIlbl )KU3HU 3BE3]
Muineunsiii [1yTe — Hama ['anaktuka.
118 Tunbl ranakTuk. YEpHbIE TBIPHI B buomiorexa LIOK
- ep AbIp https://m.edsoo.ru/7cd10a0a
A/ipax rajJjakTuK
Bcenennas. Pacmimpenne BeenenHoil. Bu6 110K
nOIMoTEKA
119 3akon Xaob6ma. Teopus bonbimoro
KoH : PHA DOJIBIIOT https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PenuKTOBOE HM3IyueHNE
MacmtaOHas cTpykTypa Beenennoit. brbmmorexa LTOK
. https://m.edsoo.ru/ce234633
120 Meraranaktuka. Hepeménnsie
c bu6nmorexa LIOK
TPODIIEMBL ACTPOHOMHH https://m.edsoo.ru/d37d9ffe
Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue MarHUTHOTO TTIOJIS
121 MTOCTOSTHHBIX MAarHUTOB' HITH bubmuorexa [{OK

"UccnemoBanue CBOMCTB
dbeppoMarueTuKoB" uiIn
"UccnenoBaHue aeiicTBUS

https://m.edsoo.ru/67361aef
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MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

122

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cuisl AMiepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"OnpenesieHue MarHUTHOM UHAYKIIUU
Ha OCHOBE U3MEpPEHMS CUJIbl AMriepa"

bubnunoreka LIOK
https://m.edsoo.ru/fcae91e9

123

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue BICHUS
AJIEKTPOMArHUTHOW MHAYKIMU" WK
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO 1oisA"

https://m.edsoo.ru/c36658da

124

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camouHaykiuu'" win "COopka Moienn
3JIEKTPOMAarHUTHOrO reHeparopa”

bubnunoreka LIOK
https://m.edsoo.ru/b8fh6391

125

Pu3nYecKuil NPAKTUKYM 110 TEME
"Nzmepenue nepuoa CBOOOTHBIX
KoJ1e0aHUN HUTSIHOTO U MPYKUHHOTO
MasiTHUKOB"

bu6nmorexa LIOK
https://m.edsoo.ru/5d159d35

126

127

Pu3nYecKuil TPaKTUKYM 110 TEME
"IIpeobpa3oBaHue SHEPTUU B
NPY’KNHHOM MasiTHUKeE"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue NEpEMEHHOTO TOKA
yepes MOCJIE0BaTENIbHO COEUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop"”
wi "Mccnenosanue paboTs

bubnunorexa LIOK
https://m.edso0.ru/a28026bd

bubnunorexa LIOK
https://m.edsoo0.ru/89dc2d90
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HMCTOYHHKOB CBETA B LICTIH
MePEMEHHOTO TOKa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

128 "N3y4yeHue napameTpoB 3ByKOBOM bubamorexa LIOK
- https://m.eds00.ru/b100661a
DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepenue nokazarens

129 IIPEIOMJICHUS CTeKIA" Win bubamorera LIOK
" https://m.edsoo.ru/42569eal

[Tonyuenue n3odpaxxeHus B cucreMe
U3 IJIOCKOI0 3epKajia v JUH3bI"
dusnueckuil NpakKTUKYM 10 TeMe
"NccneqoBaHue 3aBUCUMOCTH

130 (OKYCHOTO pacCTOSTHUS OT BEUIeCTBA bubnuoreka [IOK
(Ha mpuUMepe KUAKUX JIUH3)" UiIn https://m.edsoo.ru/b879fb3f
"N3mepenne pOKYCHOTO pacCTOSHHS
pacceuBaronuX JUH3"

Du3nUeCKu IPAKTUKYM I10 TEME

131 "HaGnronenue qudpakumm, bu6nmorexa LIOK
UHTEp(EPEHINH U MOJIIPU3ALUU https://m.edsoo.ru/8b7ac737
ceera"

Du3nUeCKu IPAKTUKYM I10 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU

132 PENSITUBUCTCKUX YacTHULL (110 BH6J?HOTeKa LHOK
(DOTOTPADUAM TPEKOB 3APIKEHHbIX https://m.eds00.ru/63756¢c47
YaCTHI[ B MArHUTHOM T10J1€)"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
133 "U3mepenue noctosHHOM [lnanka Ha bubmuoteka [IOK

OCHOBe ucciezoBanus Gorodadpdexra"
win "HMccnenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/eb916f82
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CHUJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspKeHus"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cuekTpa
pa3peKEHHOT0 aTOMapHOI'0 BOOpOAa
U U3MepeHne nocrosuHoi Punbepra”

bu6nmoreka IIOK
https://m.edsoo.ru/ec651eb8

135

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ ucnoap30BaHNEM JT03UMETpa”
win "U3ydenue noriomieHus o6era-
YaCTHUI[ ATFOMUHHAEM"

bubnuoreka [{OK
https://m.edsoo.ru/c3dabe6e

136

®u3NUeCcKuil TPAKTUKYM I10 TEME
"Habmronenus 3BE31H0T0 HEOA
HEBOOPYKEHHBIM I'1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUISl ONIPEACIICHUS
MTOJIOXKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moiaymapus u
sapkue 3BE3ab1" unu "Habmoienus B
tesieckon JIyHbl, MIaHET,
TYMAaHHOCTEH U 3BE3HBIX CKOIJICHUI"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

16

bubmmoteka IIOK
https://m.edsoo0.ru/1072021e
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pazoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

YYuTBIBaTh TPaHUIBl NPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEICH:
MaTepHuaibHasi TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHS ra30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUECKHUM 3apsil — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBaTh pu3udeckue sBICHUS (MIPOLECCH]) U OOBACHITh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: pPABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJl, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKoe
JBIDKEHUE, CTPOEHHUE XKMJIKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHMM (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJCHCALlNs, IUIABJICHUE, KPUCTAJUIN3ALMs, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJIEHUS ra3a MIPU €ro HarpeBaHUU B 3aKPBITOM COCY/E, CBS3b
MEXJly apaMeTpaMH COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, MYyTh, IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KWUHETUYECKas DJHEprus, IOTCHUWalIbHAsA OSHEPIUs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINHUCAHUU
MIPaBWJIBHO TPAaKTOBaTh (M3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHHs] W ENWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(U3MUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMU

10.5

OnuceiBaTh M3y4YEHHBIE TEIIOBBIE CBOMCTBA TE€JI W TEIUIOBBIE SIBIICHUS,
UCIONB3Ys (hM3MUECKHUE BETMUMHBIL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeaHss
KHMHETHYECKas SHEPTHUs Xa0THUYECKOT O JIBUKECHHUS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KO3X(QQHUIMEHT MOJE3HOrO JCHCTBUS
TEIUIOBOTO JABHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOJIUTh
(dopMyInbl, CBS3BIBAIOIIME TAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  DJJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCTONb3YSd (PU3HMUECKUE BEIUUYHUHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaANpsHKEHHOCTD IO,
MOTEHIIKaJ, Pa3HOCTh MOTEHIINAJIOB; MPH OMKMCAHUU MPABUIILHO TPAKTOBATH
(bu3HYECKUl CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHBI W TPUHLMUIBL 3aKOH BceMupHoro Tsrorenus, |, Il u Il 3axoHbI
HproTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW IHEPTrUuH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMKA  CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJISIPHO-KHHETHUECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEAHEH KUHETHYECKOMH
DHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
NEpPBBI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUIECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBHS (TPaHUIbI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS MX  0€30IacHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU |
mponecCoB C UCIOJB30BAHUEM MTPAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpu 5TOM
dbopmynupoBath podiemMy (3a1ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiIATh NpsMbIE M KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYMH;
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pPe3ylbTaThl  MOJYyYEHHOM  3aBUCHUMOCTHU
(U3UYECKUX BEIWYMH B BHJE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOIBI II0
pe3ynbpTaTam UCCIIeIOBAHMS

Cobumo1aTh mpaBmiia 0€30MacHOTO TPyAa MpU MPOBEIESHUN UCCICTOBAHUHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aaui BBIOUPATh (PU3UUECKYIO MOJEINb, BBIICTATh (DU3MUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

10.14

Pemarp KaueCTBEHHBIC 3a/1a4u: BBICTPaUBaTh JIOTUYECKHU
HEMPOTHUBOPEUUBYIO IIETIOYKY pACCYXXJICHHH C ONmOpod Ha H3y4YECHHbIE




3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TOJYYCHHON U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH NOTY4aEMyIO HH(GOPMAIHIIO

10.16

10.17

10.18

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

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (DU3HMKE B IMOBCEIHEBHOW KH3HH
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpUOOpaMH |
TEXHUYECKHUMHU YCTPOMCTBAMU, JUISI COXPAHCHUS 3JI0POBbSI M COOJFOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYKAIOIIEH cpere

PaGorarh B rpymme C BBINOJHCHUEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHpPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIbI B pEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

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

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThIBaTh TPaHUIIBI TPUMEHEHUS] HW3YYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUYECKUN 3apsj, SAepHas MOJeNb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SI/Ipa MPHY PEIICHUH (PU3NUSCKHUX 3a/1a4

11.3

Pacnio3naBath (uznueckue sBIeHUs (MpoLecChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
MIPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aWMOJICHICTBHE MarHUTOB, SJICKTPOMAarHUTHAS WHIYKIUS, JIEHCTBHE
MarHUTHOTO TIOJISI HAa TMPOBOJAHWK C TOKOM W JBWKYIIUICS 3aps,
3JIEKTPOMAarHUTHbIE KoJIeOaHus u BOJIHBI, IpSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHWe, TMpesloMIeHHe, HHTepdepeHuus,
IUdpakuus U MOJIApU3alus CBETa, AUCIEPCUs CBETA, (POTOIIEKTPUUESCKUN
s dekr (porodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpPOJA,  €CTeCTBEHHAas M HCKYCCTBEHHas




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAUMOCTh pA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, JJC, pabora
TOKa, MHIYKIUS MAarHUTHOro mojs, cuna Ammepa, cuna Jlopenua,
WHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B Ipollecce TapMOHHUYECKMX 3JIEKTPOMAarHUTHBIX KosieOaHuH,
(GoKycHOE pacCcTOSIHHE | ONTHYECKas CHjla JIHMH3bl; IpPUH OMHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEIMYHH, UX
0003HAUEHHsI W EIWHHIBI;, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYeCKre BETUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUsl M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPaKTOBAThH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUECKYIO BEIUYHMHY C
JIPYTMMH BETUYMHAMU, BBIUMCIISITH 3HAaUeHNE (PU3NYECKON BETUIHHBI

11.6

11.7

11.8

AHanu3upoBaTh PU3NUYECKHUE MPOIECCH U SBJICHUS, UCIOIb3Ys GU3NUECKUE
3aKOHBl M TPHUHLHUIBLI: 3akoH OMa, 3aKOHBI MOCJIEIO0BaTEIbHOTO U
HapajyIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3akoH Jlxoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOM MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHmTeiiHa 118 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOIO 3apsla, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKoe  BbIpaXXe€HHWE M ycjoBHs  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

Omnpenensatb HampaBlI€HUE BEKTOpPa HWHAYKIMKW MarHUTHOTO  MOJIA
MIPOBOJIHUKA C TOKOM, CHJII AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaeMOE IUIOCKHM 3EpKaJoM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MMponeCcCOB C UCITIOJb30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpu 5TOM
dbopmynupoBath podieMy (3a7ady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyI0BaHUS, TPOBOJUTE OIBIT
U GOPMYIHPOBATH BHIBOJIBI

11.10

OcyiecTBIATh MpsIMblE M KOCBEHHbIE M3MEPEHHS (PU3NYECKUX BEIHUUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOGKTHOfI ACATCIIbBHOCTU € UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
1abopaTopHOTro 000pPYIOBaAHUS

Pemates pacuérHble 3agauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBHUS
3aJau BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUYECKHE BEIUYUHBI
U (QOopMyIBl, HEOOXOAWMBIC JUIsI €€ pelmICHHsS, MPOBOAUTH PACU€Thl U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  33Jad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKA, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMM M TPEACTAaBICHUS Yy4eOHOW U HAyYHO-TIONMYJISPHOU
uH(pOpMallUK, TOIYYCHHOH W3 Ppa3IUYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOIYyHaeMyr0 HH(GOPMAITHIO

OOBSACHATh TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 HCMIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE PUMEPHI BKIIAJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpEeTUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ npudopamu U
TEXHUYECKHUMHU YCTPOMCTBaMH, JUISI COXPAHEHUS 3/I0pPOBBSI M COOJIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBIMOJHEHUEM pA3IUYHBIX COIMATBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYMIIBI, PAIMOHATBHO PACHPENeATh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTyalHAX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJAO0ro W3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi IpOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenrta
U TEOpUM B IIpollecC€ TMO3HAHUA IPUPOABIL.
DKCIepuMEHT B (pu3uke

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TEOpuU. ['paHuMLIBI TPUMEHHMOCTH
¢usznueckux 3aKoHOB. [IpUHIMI COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHHUKA

2.11

#H#HPart##KITHEMATHUKA
Mexannueckoe — nBwkeHue.  OTHOCHUTENBHOCTh
MexaHuueckoro JBmxkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepemerienne, CckoOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeleHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHMS, NYTH U IEepeMEIIeHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

2.15

2.1.6

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEKHHAs CKOpocTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTENbHOE YCKOPEHUE

TexHuuyeckue YCTPOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICPpCaAavYn

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOU
ckopocTH. MccnenoBaHue COOTHOILIEHUS MEXITY




2.2

2.3

IIyTSMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
apuKa B BSI3KOW XHIKOCTU. M3yueHne ABMKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cynepno3uimu Cuil

2.2.3

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HproTOoHa /U1 MaTepUaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocmuueckasi CKopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbXKEHHUsSI M cuia TpeHus mokos. Koaddumument
Tpenusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH Tea
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
NUCoO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IJIOCKOCTH TMOJ AEHCTBHEM
HECKOJBKUX CHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NPYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE

2.3.1

2.3.2

Nmmynse MaTepUalIbHOM  TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK. MIMIysIbC CHIIBI M U3MEHEHUE
HMITyJIbCa Tella

3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe
JBUKECHHE

2.3.3

Pabora cuiier




2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepualbHOH  TOUYKH.
TeopeMao KMHETUYECKOW SHEPIUHU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUPOBaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3emuan

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

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YacTHUL BeNleCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossHHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens uaeanpHOoro rasa. OCHOBHOE ypaBHEHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [llkana remneparyp KenpBruna

317 VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JlanpToHa

318 I"azoBbIe 3akOHBI. M301poniecchl B neanbHOM rase ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30Xx0pa, n3obapa

3.1.9

3.1.10

TexHUYeCKUE YCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepmonuHamudeckas cHUCTEMA. Bnytpennss
SHEPTUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHUs

KomnyecTBO TEmJIOTHI H pa60Ta. BHYTpeHHHH
QHCPIrusa OJHOATOMHOI'O UACAJILHOT'O I'a3a

3.2.3

Bunsr TEIUIONEePEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Tena.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMMKH K HM30IIPOLIECCAM.
['paduueckast uHTEpIIpETAIys pabOTHI ra3a

3.25

Tenmosrie MAaIlIUHBI. [TpuHIUTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi JHEpruu B
TEIJIOBBIX MamuHax. Koadduiuent mone3noro
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpHUpoAe. TelioBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOTIEMBI TEIIJIOIHEPTETUKH

TexHHuecKue yCTpoiCTBa: JBUTAaTeNlb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotTel. V3mepeHue yAenbHOI
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlMA. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'IBHB.SI TCIIJIOTA Hap006pa3OBaHI/I$I.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOCOmIOTHAS U OTHOCUTENIbHAS BIXKHOCTh BO3/1yXa.
Hacelennslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesla. AHM30TPONUS CBOMCTB KpUCTa/IOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InaBieHne W KpucCTauIM3aUMsa. Y AeiabHAsl TEMIOTA

3.34
riasnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOro OaaHca
TexHuuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU MOJTYUCHHS
COBpPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. WM3mepeHue BIAKHOCTH
BO3/yXa
4 OJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jlsa
BH/JIA SJICKTPUYCCKHX 3apsIOB
41.2 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aumopeiictBue 3apsaaoB. 3akoH Kynona
DJeKTpuuecKoe ToJie. HanpsoxénHnocthb
4.1.5 anekTpudeckoro mois. IlpuHnum cymnepno3uuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIMAIIOB
41 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJie. JuanekTpuyeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOpa. OHEPrus 3apsuKEHHOTOo
KOHJICHCATOpa
TexHuueckne yCTpOMCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTHrieCKHe paboTHL. N3mepenune
AIEKTPOEMKOCTH KOHJEHCATOpa
##Par###IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
YcnoBus CYILIECTBOBAHHS MTOCTOSIHHOTO
421 ANeKTpuYecKoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ygacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE

COIIPOTHUBJICHUEC BEIICCTBA




4.2.4

HOCJIGIIOB&TGJIBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenua

MontHoCTb SJICKTPHUYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3akoH OmMma TUTSt MTOJTHOU (3aMKHYTOM)
aneKkTpruecKoi neru. KopoTkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTh  COINPOTUBJIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMeCHasd

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoOicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPUOOPHI

4211

DNeKTpUUECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

4.2.12

4.2.13

DnekTpuuecknii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  THUIBI
CaMOCTOATENIBLHOTO pa3psana. Monuus. [1nazma

TexHu4eckue yCTpOMCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpeBaTEIIbHbIE
npudopBl, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJIEHUS, BAKYYMHBIM JHOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYIIPOBOJIHUKOBBINA TMOJI, TAJIbBAHUKA

4.2.14

[TpakTnyeckue paboThl. M3ydeHne CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOUHMKA TOKa W €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A
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Kon
pa3jiena

4

4.3

Koanposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COIePKAHUS
3JIEMEHTA
OJIEKTPOAMHAMUMKA
#HH#Par#t##MAT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHAS UHA YKL
431 ITocTostHHEIE MarHUTHI. BzaumopeiictBue
e IMOCTOSIHHBIX MarHUTOB
MaruutHoe noje. BekTop MarHMTHON WHAYKIWH.
432 [Ipunnun cynepno3unmu. JIMHMM  MarHUTHOMR
e nHAyKuu. KapTuHa TMHUI MAarHUTHOM MHAYKIUA
I10JIS1 IIOCTOSIHHBIX MAarHUTOB
MarsuTtHoOe T0JIe MPOBOJHHMKA C TOKOM. KapTuHa
JUHUW TIOJIS JJIMHHOTO MPSMOT0 IIPOBOJHUKA W
4.3.3 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKHA C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuna AMniepa, €€ MOJyJib M HallpaBIICHUE
Cuna Jlopenua, e€ Moayinb U HalpaBJCHHE.
4.3.5 JBrKeHre 3apsHpKEHHOM 4YacTHIBl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3.6 SIBrieHME AIMEKTPOMArHUTHON MHIYKIINN
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
438 OJIC wuHayknuu. 3aKOH  DJIEKTPOMArHUTHOM
o uaaykin Gapanes
BuxpeBoe anexrpuueckoe nose. 9/C naayknuum B
439 MIPOBOJIHUKE, JIBMXKYHIEMCSI TOCTYNAaTEIbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SABNEeHHMe camounaykuuu. DC
o CaMOWHTyKITUT
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUuYeCKHEe yCTPOMCTBA: TOCTOSIHHBIE MarHUTHI,
4.3.14 AJIEKTPOMATHUTHI, SJIEKTPOJIBUTATEND, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTudeckne paboThl. M3ydeHHe MarHUTHOTO
4315 MOJIsl KaTylKA ¢ TOKOM. MccnenoBanue nencTBus

ITIOCTOSHHOTI'O MarHmrTa Ha paMKy C TOKOM.
Uccnenosanue SIBJICHUS 3JIEKTPOMArHUTHOMN




WHIYKIUU

5.1

KOJIEBAHMA 11 BOJIHBI

##HPart#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

.11

5.1.2

KomnebarensHas cucrema. CBoOOMHBIE KOIEOaHUS.
I'apmonunueckue kojebanus. Ilepuon, wyactora,
amMIuIuTya u ¢asza KoueOaHui

[IpyXuHHBIA MassTHUK. MaTeMaTH4ECKUil MaSTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen  AMHAMHYECKOE  OINKCAHUE
K0J1€0aTeIbHOTO ABMXKEHUS

5.1.4

IIpeBpamienne dSHepruM IpU TAPMOHUYECKUX
koneOaHusax. CBfA3p aMIUIMTYAbl  KoJIeOaHMM
UCXOJHON BEIMUYMHBI C aMILUIUTyJaMHU KoJieOaHUM
€€ CKOpOCTHU U YCKOPEHHUS

5.15

KonebaTenbHblit KOHTYP. CBoOo1HBIE
DIIEKTPOMArHUTHBIE KOJNEOaHHS B  HJICAUTHHOM
KoJIe0aTeIbHOM  KOHTYpe. AHAIOTHUS  MEXIy
MEXaHUYECKUMHU " AIIEKTPOMArHUTHBIMH
konebanusimu. @opmyia Tomcona

5.16

5.1.7

5.1.8

3aKOH COXpaHEHUs DSHEPrUu B  UACATBHOM
K0J1e0aTeIbHOM KOHTYpE

BeiHyX1cHHbBIE MEXAHUYECKUE KoJie0aHus.
Pe3onanc. Pe3oHaHcHas kpuBas. BbIHyXIeHHBIE
AJIEKTPOMArHUTHbBIE KOJIeOaHMs.

ITepemennsblil Tok. CHHYCOUANbHBIN IEPEMEHHBIN
TOK.

5.19

5.1.10

5.1.11

5.1.12

MouHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JICHCTBYIOIIIEE 3HAYECHNE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoacTBo, mnepenada Hu
notpedieHue JIEKTPUYECKOMN JHEPIUH.
OKOJIOTUYECKHE  PUCKM  IPU  IPOU3BOJICTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCITOJIB30BaHUs AJIEKTPOIHEPTUH B MOBCEIHEBHOMN
KU3HU

TexHuueckue YCTpOMCTBA:! celicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesad

IIpakTrueckue paboThI. Hccnenosanne
3aBHCHUMOCTH NE€PHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KATyIIKH U PE3UCTOpa




5.2

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

5.2.3

Mexanunueckue BOJIHBI, YCIIOBHS
pacrpocTpaHeHus. [Iepuon. CkopocTb
pacrpocTpaHeHus U JyiMHa BOJIHBL. [lonepeunbie u
MIPOAOJIBHBIE BOJIHBI

#H##Par###  Unatepdepennus u  audpaxmus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHBIE BOJIHBI. YCJIOBUSL WU3JIYy4YECHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTaunus
BeKTOpoB E, B 1 v B 371€KTpOMaruHuTHON BOJIHE B
BaKyyMe

525

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpPaXKEHHE,
IIPEJIOMJIEHUE, HOJISIpA3ALUS, TuQpaknus,
untepdepenusa. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[IIkana »MeKTpPOMArHUTHBIX BOJNH. lIpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ paguoCBsI3W W TEJIEBUJCHUS.
Panuonokanus. DneKTpOMarHUTHOE 3arps3HEHUE
OKPY’KaIOIIEeH cpebl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BIKaJIbHBIE
UHCTPYMEHTBI, YIbTPa3ByKOBas JAUArHOCTUKAa B
TEXHUKE U MEIMIUHE, pajap, paguoNpUEMHUK,
TEeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

5.3.2

#H##Par###OIITUKA

[IpsmonuHeiiHOE  paclpocTpaHEHHE CBETa B
oxaHopoaHoM cpene. JIyu cBera

OtpaxeHue cBeTa. 3aKOHBI OTPaXKEHHUsS CBETa.
[TocTpoenne n300pa’keHHii B TUIOCKOM 3epKalie

5.3.3

5.34

5.35

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHHUS CBETA.
AGCOIOTHBIN MOKa3aTeb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcus cBera. CloxHBINA cocTaB 0€10ro cBeTa.

[Ber

5.3.6

Cobwuparoriue U pacceuBaronIue JUH3BL. TOHKas
nuH3a. DOoKycHOE paccTOsSHUE M ONTHYECKas cuiia
TOHKOW JuH3BL. [locTpoenne w300pakeHWil B
coOuparomux U pacceuBaromux jauH3ax. Gopmyna




TOHKOM JIMH3BI. Y BEIMUCHHE, TaBaCMOE JTUH30M

5.3.7

5.3.8

5.3.9

[Tpenenst MIPUMEHUMOCTHU reOMeTpUUYECKOI
OTITHKHU

Wutepdepennus ceera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOJI0ICHUS MaKCHMYMOB u
MUHUMYMOB B HHTEP(PEPEHIMOHHONW KapTHHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB
Hudpaxkus ceta. dudpaknuonHas pemeTka.
YcnoBue HaOMIOEHUS TIIaBHBIX MAKCUMYMOB IIpU
NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera

53.11

5.3.12

Texuuyeckne YCTpOWCTBA: OYKH, ayma,
¢doroanmapar, POEKIIMOHHBIHI ammapar,
MHUKPOCKOII, ~ TEJIECKOI, BOJIOKOHHAsl  ONTHKAa,
TU(PaKIMOHHAS PEHIETKA, TIOISIPOU]]

[TpakTuyeckue paboThl. V3mepeHue mokasaress
IPEIOMIICHUS. HccnenoBanue CBOMCTB
n300pakenmii B muH3ax. HabOnromenue nucnepcuu
CBETa

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['panuter MPUMEHUMOCTH KJIACCUYECKON
6.1 MeXaHHuKH. [[oCcTynaTel TEOPUU OTHOCUTEIIEHOCTH:
WHBAapHAHTHOCTh MOJYNS CKOPOCTH CBeTa B
BaKyyMe, IPUHIIUIT OTHOCUTENBHOCTH DWHIIITEITHA
6 6.2 OTHOCHTEITHHOCTh OJIHOBPEMEHHOCTH.
' 3ame yIcHHE BpEMEHH M COKPAICHUE JTTUHBI
6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI
CBsi3b  MacChl C DJHEPrHEH ¥ UMIYJIHCOM
6.4 CBOOOJIHOM YaCTHIIBI. DHEPTHUsl MOKOs CBOOOTHOM
YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. @Dopmyna I[lmanka CBSI3M SHEPruu
7.1.1 dboTOHa C €ro YacToTol. DHEPrusi W HMITYJIBC
dboTtona
7.1 712 OtkpeiTHE U uccnenoBanue Gotorddexra. ONbITH
A.T'. CroneroBa. 3akoHs! hoTodddexTa
713 VYpaBHenue OiHmTeiiHa A QoToddpdekra.
«Kpacnas rpanuna» hotosrddexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeObenena




1.2

7.3

7.1.5

XUMHYECKOE NEHCTBUE CBETA

7.1.6

TexHuueckue YCTpOICTBA: (hoTod71EeMEHT,
dboTomaTuuk, CoTHEUHAs OaTapes, CBETOANO]]

CTPOEHME ATOMA

721

Monens aroma Tomcona. Onbitel Pesepdopaa o
HCCIIEIOBaHMIO CTpoeHUsI aToma. [1nanerapHas
MOJIeIb aToMa

7.2.2

7.2.3

724

[Toctrynatel bopa. HM3nydeHnwe | morjomieHue
(OTOHOB TIpU TMEPEeXOojie aToMa C OAHOTO YPOBHS
sHeprun Ha Jpyroi. Buawl cnekTtpoB. Crekrtp
YPOBHEW dHEPTUH aTOMa BOJAOpPOAA

BonHoBbie cBoiicTBa yactuil. Bomubl ne bpoiis.
KopnyckynsapHo-BonHoBo#M ayanusm. Hudpaxius
AJIEKTPOHOB Ha KPUCTAIIIAX

CrnoHTaHHOE U BBIHY)KIEHHOE  U3Ty4YCHHE.
YCTpoiicTBO M IPUHLIKI pabOTHI Jlazepa

7.2.5

7.2.6

TexHu4eckne yCcTpOMCTBA: CIEKTPAJIbHBIA aHAJIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIIBIOTEP
[TpakTHueckue paboTHI. Hab6mronenue

JIMHENYaToro CIeKTpa
ATOMHOE AP0

7.3.1

7.3.2

7.3.3

7.3.4

Meronsl Ha0Jt01eHus u perucTpanuu
AJIEMEHTApHBIX YaCTHUIL

OTtkpriTHe pangnoakTuBHOCTU. OMNBITH Pezepdopaa
MO0 ONpeAeNeHUI0 COCTaBa  PaJUOAKTUBHOTO
uznyyenusi. CpoiictBa anbda-, Oera-, ramma-
U3ITydeHus. BiusHue paTuoakTHBHOCTH Ha JKUBBIC
OpPTaHU3MBI

OtkpelTe npoTOHAa M HeWTpoHa. HyknoHHas
mojens siapa [eisenOepra — IBaneHko. 3apsin
sapa. MaccoBoe unciio sapa. M3otomnsl

Anbda-pacniaa. DIEKTPOHHBIH M TMO3UTPOHHBIN

GeTa-pacnaJ:I. FaMMa-mnyquHe. 3aKkoH
paaAroOaKTUBHOI'O paciiaaa

7.3.5

OHeprus CBA3U HYKJIOHOB B siipe. SInepHbIe CUIIBL.
Jedext maccsl sapa

7.3.6

7.3.7

ﬂ)lepHBIe pPCaKknuu. HGHCHI/IC " CUHTE3 AACP

Snepusii  peaktop. TepMOsAIEpHBIM  CHUHTE3.
[TpobnemMbl U MEPCHEKTUBHI SICPHON IHEPTETUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHON IHEPTETUKU

7.3.8

DyeMeHTapHble 4YacTUIbl. OTKPBITHE MO3UTPOHA.




OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

7.3.10

TexHuueckue yCTpoOHCTBA: JO3UMETp, Kamepa
Bunbcona, siaepHblii peakTop, atoMHasi 6omba

[Mpaktuyeckue pabotel. McciemoBaHue TpEeKOB
qgacTHI] (10 TOTOBBIM (hoTOrpadusim)

8.1

8.2

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHoro Heba. Co3Besnusi, sipKkue 3BE3JBI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE

Conneunas cucrema. IlnaHeTbl 3eMHOI TpyIIIBI.

IInaHeTBI-TUTaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
miaHeTsl. Manble Tena CoJIHEYHON CHUCTEMBI

8.3

8.4

8.5

8.6

8.7

8.8

Conane, ¢orochepa m armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sueprun CosiHiia v 3BE311

3BE3/1bI, UX OCHOBHBIC XapPaKTEPUCTUKH: Macca,
CBETHUMOCTb, panuyc, TeMIeparypa, HX
B3aUMOCBsI3b. JlnarpaMMa «CreKTpajJbHbIN KJ1acc —
CBETHUMOCTB. 3BE3 bl TJIaBHOM
IMOCJIC/IOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTD» TSt 3BE3] rJIaBHOU
IOCJIEIOBATEIIbHOCTH

H#H#HPar###BuyTpenHee CTpOEHHE 3BE3.
CoBpeMeHHbIE TPEACTaBICHUS O MPOUCXOKICHUN
u 3Bomonuu ConHia U 3BE371. DTaIbl KU3HH 3BE3]1

Mneunsiii [lyte — Hama T'anaktuka. CnupanbHas
cTpyKTypa ['anakTuku, pacupeneiacHue 3BE31, ra3a
n neud. llonoxxenme u nBwxenne ConHoa B
INanaktuke. [lnockas u cheprudeckas nNoaCHCTEMBI
lNanakTukn

Tunbel ramaktuk. PanuoramakTMku © - KBasapsbl.
UYEpHble AbIPBI B Aipax rajlakTUK

8.9

Bcenennas. Pacmmupenune BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bospact u paauyc
Bcenennoii, Teopust bosbmoro B3psiBa. Mogaens
«ropsuer Beenennon». PennkroBoe nuzinyuenue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnsie poOIIEMbI
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

CdopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (U3UYECKHE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘ICCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOmuit xapakrep (yHIaMEHTATbHBIX 3aKOHOB U OTPAaHHMYEHHOCTH
WCIOJIb30BAHUS YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UUECKHE
MPOIIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJOXKEHHS, 3aKOHBI M

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS pelIaTh pacu€THbIE 3aJaud C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbhIO: Ha OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, IPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp kadecTBeHHbIE 3ajaud, TpeOyrolIMe NMPUMEHEHHs] 3HAHUN U3
pa3HBIX pa3feNioB IIKOJHHOTO Kypca (DU3UKH, a TakKe WHTErparuu
3HAaHUM W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXJACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSPI‘ICCKI/Ie SIBIICHUS




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJB3yeMbIMU B (U3MKE: MPOBOJIUTH TMpPSMBIE M KOCBEHHBIE
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCHOJB30BAHUEM TMPSAMBIX H3MEPEHHH, OOBICHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEILCKOM  JCATEIBHOCTH  C  HCIOJIb30BaHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MIpeJCTaBICHU I o paloOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKCHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHus €  HMCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOISAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTHUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




