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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 (enepanbHOl pabodeil mporpamMmbpl BocnuTaHus u KoHmemmmm
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeru OOy4YeHHs, BOCHUTAHMS U PA3BUTUA OOYYAIOIIMXCS CpEelCTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaxKJIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke OmNpenenstoTcs IUTAHHUPYEMBIE PE3yJbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOydYaroIIMXCs, OCBOMBIIIHX
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 YHCJI€ TPEIMETHBIE PE3YJILTATHI IO T0JI1aM O0YUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

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

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



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYMAas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YY€OHBIX HCCIIEIOBAHUM.

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

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BELIECTBE U
noJie.

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

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

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

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



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MIPOBOJIATCA B Mpollecce u3ydeHus paszzaena (temsl). [Ipu sTom mox padotamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

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

bonbiioe BHUMaHHE YIENSAETCS PENIEHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacdy€THBIX 3a/1a4y MPUOPUTETOM SIBJISIIOTCS 3aJayu C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKo MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JMOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJIEHUW W  MPOILIECCOB, HAMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 000pynOBaHHME MJII YYEHUYECKHX TPAKTHIECKUX pPaboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIONIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMupoBaHHe HHTEpeca M CTPEMJICHHS OOYyYaromMXcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEIUIEKTyaJlbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX chepax  Oynyuei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

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

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
(bu3nUecKuX SBICHUI B MPUPOJAE W ISl NPUHITHS NPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
bu3nueckoil MoJenM, aJleKBaTHOM YCJIOBUSIM 3a/layd, B TOM 4HCIE 3aJad
WHKEHEPHOIO XapaKTepa;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHaldW3a W MHTEpIHpeTanuu uHbOopManuuy,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

Ha uzyuenue ¢pusuku (yrayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
IPAKTHUYECKUX pabOT SBISAETCI PEKOMEHIOBAaHHBIM, YYWUTEIh JEJNaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
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 TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

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

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

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HWACAIBHBIM Ta3, TOYCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

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

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

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

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

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKM OT BPEMEHHU U HX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBosmHenHoe  nBWKeHME. J[BMKEHHWE  MaTepuasbHOM  TOYKH 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanue ABMKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHMU
10 HAKJIOHHOM IIJIOCKOCTH.

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

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

W3yyenue [ABMKEHHS Tella, OpOIIEHHOro Topu3oHTaibHO. [IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

HccnenoBanre 3aBUCUMOCTH IepHOJia OOpalleHHs] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 1711 MaTepraIbHOM TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckod IMMUPOTHL. JIBUXKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenusa. Cuna cOnpoOTHUBICHUS TNpPU JBUKEHUU Tena B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHME  PaBHOACHCTBYIOIIEW  MNPWIOXKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCUMOCTH BPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



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

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

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

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

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECUS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHnMaNbHBIE W HENOTEHUMANbHbIE CHIbl. lloTeHnmanbHas sHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

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

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Tejla MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMmiyibca Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

N3mepeHne KHHETUYECKOU SHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE STHX



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

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

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

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

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

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

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

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTUIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyMm.

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

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

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



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

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

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

KomnuectBo Ttemnorel. TemnoéMkocTh Tena. YaelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsis osHeprus. KomnmdectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIUJIOBBIX» OTXOJO0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue W KumneHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanmu tBEporo tena. Pactsokenue u cxxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MMEPEX0OIAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN HCIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTM  JeopManud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSYKEHHOCTH TOJS U Pa3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

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

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

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIIOCKOrO
KOH/JIEHCATOpA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro ToKa. MCTOYHMKHM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
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 IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHUMAIOB 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 HaMpsDKEHUS] JJISI  JIAMITBI
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.

HccnenoBanrie pa3HOCTU MOTEHIMAIOB MEXIAY MOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTh COMPOTUBICHHUS METAJUIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoHIKOBBIE TPHOOPHI.

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

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

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psiIHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomul, npaKmMuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CrnocoObl n3MepeHus (pU3NYECKUX BEJIUYHMH C UCIOJIb30BAHHEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MNPEMJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPKATENBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

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



Teopusi, HAOIIOACHHE, OHKCHEPUMEHT, MOJCIMPOBAHUE, MOJENIb, H3MEpPEHHE,
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 TOMKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

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

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIY4YeHHE HaHOMAaTepUalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTb BO31yXa, BETPBL, OAPOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, 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 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

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

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMs MyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eHCTBHS 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. IloTOK BekTOpa MarHUTHOM
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 HMHIYKTUBHOCTH B ILENH MOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

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

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/IC caMOMHAYKIUMH OT CKOPOCTH U3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amrmuutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

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

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanne kojebaHWW Trpy3a Ha MacCHBHOM TPYXXKHUHE C IEIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIINUX KOJIEOAHMIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUTMTYJOM CHITbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

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

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepegaya U MoTpeOIeHUe
AIEKTPUYECKON IHEPTUU.

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

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

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepatop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJICOAHHIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ACHCTBUS TpaHChOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
MPOJIOJIbHBIE BOJIHBL. [leproj, CKOpOCTh pPACHPOCTPAHEHHS U JIJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUSI |
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI.

DNIEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHS M3ITyUEHHUS DJICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

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

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

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIECH CPe/Ibl.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIBTPa3ByKOBask JUATHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTb JUTMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Hab6nronenue uaTepdepeHnnn u qudpakiind MEXaHHISCKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMeHEHHUE.

HabGnrogeHue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOWCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
peroMIICHUE, MONSIpU3alus, AMPPaKius, UHTEpPepeHIus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus. [10cTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

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

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEJIHHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapuzanus csera.

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

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

Ha0nronenue noJiHOro BHyTpEHHET0 oTpaxeHus. Mojienb CBeTOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMuUKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIYyYEHHUS Ha JIBYX LIETSX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  OPUMEHMMOCTM  KJIacCMYeckorm  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

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

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

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3inydeHus. Jlozumerpus.

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

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

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

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3gHoro ueba. Co3Besnus, sSpKkue 3BE3ABI, IUIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
["anmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE NBIPHI B SApPAX
raJaKkTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

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

HabGmionenuss B Teneckon JIyHbl, MIaHeT, TyMaHHOCTEH M 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

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

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
71a00paTOpHBIC PaOOTHI, TPAKTHKYM) ).

O0o01marnee NOBTOPEeHHUE.



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

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

Me:xnpeaMeTHble CBSI3H.

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

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

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

Buonocun: >nektpuyeckue SBICHUS B JKMBOW MpUpONE, KoJieOaTelbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

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



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAsS ONTHKA, COJIHEYHasi 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
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEKIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3UIMHM  OOYyYaloOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIecTBa, y4yacTBOBaTb B CaMOYIpaBlIE€HWH B  00pa30oBaTEIbHOM
OpraHu3aluu;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpaKIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIHOCOOHOCTH OIICHWUBATh CUTYyallMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHWE K MHPY, BKJIKOYAsg OCTETHKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP Oymymiel mpodeccuu u peain30BhIBATH COOCTBEHHBIC
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
XapaKkTepa SKOJOTUYECKUX MPoOIieMm;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

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



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M WU AKTyaJlM3UPOBaTh 3aJauyy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHEJEATEIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMU (PU3UUECKOTO COJEP KaHUS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIO COAEPIKAHMS B Pa3iIMuYHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHI C yu€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ y4€TOM MHEHUI YYaCTHUKOB, 00CYKIaTh
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;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

coco0CTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO SPYAMIMH B 00JacTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



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

BIAJCTh HABBIKAMH TIO3HABAaTEIHHOM pediekcur KaK OCO3HAHUS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mocTHKEHUS JIMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMEI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSM M TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTHX, YUYWUTHIBATH €ro IPH OCYIICCTBICHHH OOIICHHS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl HAa YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJb U MECTO (M3HKU B COBPEMEHHON HAy4YHON KapTHUHE MUpA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3NYECKON KapTUHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, 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 (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, NTOHUMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMYJbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI PaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIB30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPTUU B TEIUIOBBIX MPOLECCAX), MPU ATOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMHKHU (3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA U JUI1 3aMKHYTOM JJIEKTPUYECKOW Iemnu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IOTCHUHUAJIbHAs] OJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedopmanuy NPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYAacTKa LMW C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUIMOCTH OJHON (PU3MUECKON BETUYHMHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOBI IO PE3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH 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 MOJenM, OTBeYarolled TpeOOBaHUSAM 3aJaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METOJbl PEUIECHUsl C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMOPOI HA U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUYEHBIX-
(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
HO3UILMI 3KOJOrN4YeCKON 0€30I1aCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOM U3 PaA3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWW B TpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsX, aJIeKBaTHO OIICHWBATHh BKJIAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCST YMEHHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JalbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
ANEKTPOJUHAMUKH, CIEIMATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uku, poib (uzmyeckoil Teopun B (GOPMHUPOBAHUU MPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE MOJIs, TApMOHUYECKUE KOJeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
UJCAIbHBIA TMPYKUHHBIA MasATHHK, TAPMOHUYECKUE BOJIHBI, WJCATbHBIN
KoJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIETICH aTOMa, aTOMHOTO si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHHULbI, 00JIACTH) MPUMEHUMOCTH (PU3MYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUU  OTHOCHUTEIIBHOCTH  (3aKOH  COXpPaHECHUS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCHUTEIbHOCTH DUHINITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeompeaenéHHocTed ['eli3eHOepra, 3aKOHbI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJII, Pa3HOCTh MOTEHUUAJIOB, JJIEKTPOABIKYINAS CHJIA, WHIYKLIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHIbl, SHEPrusi M UMNYJbC (PoToHa,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbortoanekTpuueckuii 3¢dext (Ppororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

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

CTPOUTH U300pakeHne, Co3JaBaeMOe MIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX T, SBOIONNH 3BE3N U Beenennoii;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYUH B BHIE TpaduUKOB C YYETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEIbHBIC TTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBAaTh METO/bI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;
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 SIBHO 33JaHHOM W HEABHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIOJB30BAaHUM MAaTEeMAaTUYECKUX METOJIOB pEIIeHUs 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HBIX pa3nenoB Kypca GU3MKH, a TAK)KE UHTETPAlliy 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M IPOU3BOICTBEHHOU
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpOLIeCCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJOTMHA [Uii JaJbHEHIIET0 pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJI1 TIOMCKA, MepepabOTKH U TMPEAbSIBICHHUS Yy4eOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUU;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PAa0O0Ty IPYMIbI, PALIMOHAIBLHO PACIPEAETATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U TeM (uudposBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznea 1. HAYUHBIA METO/] IO3HAHUS ITPUPO/IbI
1.1 Hay4unplli MeTO MMO3HAHUS TTPUPOIBI 6 bubmorexa HOK
' ya A PHpOX https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 1 https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
22 Huraniica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TBEpOrO TENA > L https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnmoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 ArperatHpie cocTosiHus BenecTBa. Da3oBwie 14 1 bubmuotexa [JOK
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nepexoabl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Paznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
41 Onerpiriecioe nore 24 https://m.eds00.ru/f16b68d7
N . bu6mmoreka [IOK
4.2 [TocTOSIHHBIN 27EKTPUUECKUN TOK 24 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
43 Toit B pasiiHEX cpefax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Pa3znen 5. PU3MYECKU IPAKTUKYM
. bubmuorexa [JOK
>1 DUSHIECKHI MpaKTHIYM 16 16 https://m.edsoo.ru/f16068d7
Hroro mo pazueny 16
bu6mmoreka [IOK
PesepsHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



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

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Konrposbnusie | IIpakrnyeckue (1p )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 Marmutioe oe 14 https://m.edsoo.ru/39859ef1
bubmuorexa [JOK
12 UICKTPOMATHHTHAS HHAYKLUHS 13 L https://m.eds00.ru/39859¢f1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
21 Mexareckue koebais 10 https://m.eds00.ru/39859¢f1
bu6nmoreka [JOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.edsoo.ru/39859f1
53 MexaHn4ecKHe U JIEKTPOMArHUTHbBIE 10 1 bubnuotexa [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
24 Omrika 25 1 https://m.eds00.ru/39859ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Ocroer CTO > 1 https://m.eds00.ru/39859ef1
Wroro no pazneny )



https://m.edsoo.ru/39859ef1
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Pasnen 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [IOK
4.1 Koprycky1spHo-BONHOBOH syasism 15 https://m.edso0.ru/39859f1
bubmuoreka [JOK
42 Pusitka atoma > https://m.eds00.ru/39859%f1
43 ®u3nka aTOMHOTO S1/Ipa U JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuorexa [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 12 https://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTHKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
71 MIPEAMETHOTO COJEP>KAHMS U OIIbITa 15 bubnnoreka [JOK
' NesITeIbHOCTH, IPUOOPETEHHOTO TPH https://m.eds00.ru/39859¢f1
n3zyueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara nugposbIe
Tema ypoka Konrpoabnsie | IlpakTuueckue p
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
®dusnka — pyHAaMeHTalbHas HayKa O Bbu6mmoteka [JOK
1 1
npupoje https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpHs B IIpoIecce
3 r[o3HaIEI/I>1 [IPUPOIBI pHa6J'II(§)I[eHI/Ie u 1 Bubmiorexa OK
PHPORL. https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pus3mKe
4 Crioco0b1 u3MepeHus (PU3NIECKUX 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOGCOTIOTHAS M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJTMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmmnoreka HOK
COBPEMEHHON HAay4YHOU KapTHUHBI MHUPA, https://m.edsoo.ru/eabbded1
B NMPAKTHUYECKOU JIEATETbHOCTH JIOIeH
Mexannueckoe aBmwxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 but6mmorekxa [IOK
MeXaHU4yecKoro asmxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Paguyc-BekTop MarepralbHON TOUKH, 1 bubmuoteka [IOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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€ro IMpOCKIKUH Ha OCU KOOpAMWHAT.

Tpaekropus. [lepemenienne. CKOpoCTb.

Hx IIPOCKIMKU HAa OCH KOOpAMUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE NpsAMOJIMHEITHOE
neuxenue. ['paduyeckoe onrcanue

bu6nmorexa [IOK

o PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CrnoxxeHue nepeMeIeHuii U CKOPOCTEH. bubnnorexa [JOK
Pemenue 3anay https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. Bbu6mmotreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.eds00.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C bubmorexa IOK

https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y cCKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubnuoreka [{OK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX rpapuku

14 JIBrokeHue Tena, OpOIIeHHOTO MO/ bubnnorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHuelinoe nBuxeHue. /[BrxeHne
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopoctb. [lepuoa u yactora. bubmorexa [TOK

https://m.edsoo.ru/33196fbe
LlenTpocTpeMuTenbHOE U MOJTHOE
YCKOpEHHUE
16 KonrtponbHas pabora no Teme bubmuoteka [IOK



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
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"Kunemartnka"

https://m.edsoo.ru/1242f32e

[Tepsriif 3akoH HproTOHA.
WNuepuuanbHble CUCTEMBI OTCUETA.

bubnunorexa LIOK

17 [IpuHuun otHOcHuTenbHOCTH ["anunes. https://m.edsoo.ru/5a9%e4a64
HeunepuuanbHbie cUCTEMBI OTCUETA
18 Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa. bubnmnoreka HOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 BzaumoneiictBue ten. Tperuil 3akoH bu6nunorexa LIOK
Herorona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne
20 3aI))1aniIa pr;MSHCHI/I: 3aKOHOB bubmmorexa [JOK
https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U buGnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl
99 Cuia TSKeCTH U yCKOpeHHe bubnuoreka [JOK
CBOOOHOTO Ta/IeHUs https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmnoreka HOK
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfala
Kemnepa
bubmmoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.e dSO(])_.[I‘U 10ae2cdsa
Cuna TpCHUA. Hpnpogla Y BUJBI CUJI Bubnuoreka ]_[OK
25 TpeHus. JIBUKEHHUE B KUIKOCTH U Tra3e ¢ https://m.edsoo.ru/1fa86499
Y4€TOM CHUJIBbI COIIPOTUBIICHUS CPEBI https://m.edsoo.ru/2ch29676
26 Jasnenue. I'uapocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/1242f32e
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AGCOIIOTHO TBEPAOE TEO. bubnmoreka [JOK
27 [TocTymarenbHOE U BpaliaTeibHOE bubnmnoreka HOK
JIB>KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1meuo cuibl https://m.edso0.ru/653d3459
Crno)xeHue CHII, TPHIIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuoreka [JOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubnunoreka LIOK
30 Pemterrte aza https://m.edsoo.ru/dclcaacO
31 KontponbHas paboTa mo teme bubnnorexa [JOK
"Ilunamuka. Ctatuka TBepaoro tema" https://m.edsoo.ru/9f5a574c
Nmnynsc MmaTepuanbHON TOYKH,
CUCTEMbI MaTepUANIbHBIX TOYEK. LleHTp bu6nmorexa LIOK
32
Macc CHCTEMBI MaTEPUAIBHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBM>XKEHUH IIEHTpA Macc
Nmmynbe cuiibl U1 M13BMEHEHUE UMITYJbCa
33 Tea. 3aKOH COXpPaHCHHS HMITYJIbCA. bubmmorexa [JOK
https://m.edso00.ru/13f0a221
PeaxkTnBHOE ABMKEHIE
MoMeHT uMIysibca MaTepHATBHON
34 Touku. [IpencraBienne o coxpaHeHUn bubnmnoreka HOK
MOMEHTa UMITYJIbCA B LICHTPAJIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bubnunorexa LIOK
35 Pemterrte saza https://m.eds00.ru/f7706d63
36 PaboTa criel Ha MaJIOM ¥ Ha KOHEYHOM bu6nunorexa LIOK

nepemenieHuu. ['papuyueckoe

https://m.eds00.ru/913974c7
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MPEACTABICHUE PaOOTHI CHITBI.
MonHOCTh CHIIBI

Kunernueckas sueprus. Teopema 06

bub6nmoreka [IOK

37 U3MEHEHUN KUHETUYECKON YHEPTUU
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOW TOYKU
[ToreHnnanpHble U HEMTOTEHIIUAJILHBIE
38 cwisl. [lorennmansuas 3Heprus. Bropas bubnnorexa LIOK
’ prii. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst KocMuyecKas cKopocTh. CBs3b
paboThI HEMOTCHIIUATBHBIX CHJI C
39 W3MEHEHUEM MEXAaHUYECKOU DHEPTUU Bubmiorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHWYECKON IHEPTUr
Yapyrue u He e CTOJIKHOBEHUSL.
40 Y% Z]Z,II;GHI/IC BeYIE) }J/'IrJ'II/I JIS1 UIeanbHOM buGnuorexa [IOK
p pHy A A https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 KonrtpomnsHas pabota no teme "3akoHsbl bubmmnoreka HOK
COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiIeHUl 0 IPUPOJE
P PP bubmuorexa [{OK
42 TermnoTel. OcHoBHEIE TTONOKeHnsT MKT.
https://m.edsoo.ru/b0ad445f
Huddysus. BpoyHoBckoe ABMKEHNE
CrpoeHue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapakTep ABWIKEHUA U bubnnorexa [JOK
P L P pA https://m.edsoo.ru/c44d02e2
B3anMOJENCTBUS YaCTHUILl BEIIECTBA
Macca 1 pasMepbl MOJIEKYJT (aTOMOB).
44 Konnqecho Bep ecTBa F;,ocios[HHas[) bubnnorexa [IOK
m ) https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBECHE. bubnuotexa [JOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
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IlIxana Ienbcus

https://m.eds00.ru/0070d493

46 Pemenue 3agau bubmmorexa [IOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [{OK
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/1deb2367
48 VYpaBuenue MeHneneeBa-Kianelipona. bubmmoreka [JOK
Pemrenue 3amau https://m.edsoo.ru/8d12c328
49 AGcomtoTHas TemnepaTypa. 3akoH bubnnorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omnporiecchl B uAcaIbHOM rase ¢ bubnnoreka [JOK
HOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.edso0.ru/68878d51
I'pacduueckoe npencraBneHue
51 HfOl(Ibpoueccom i30TepMa, M30X0pa, bubmmorexa [JOK
https://m.edsoo.ru/1344327b
n3obapa
bu6mmoreka IIOK
52 Ocuosroe ypasrenne MKT https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemterite aza https://m.edso0.ru/10265a05
CBs13b a0COIOTHON TEMIIEpaTyphl
TEPMOAVMHAMUYECKON CUCTEMBI CO
54 CpeHe KHHETUYECKON dHepruei https://m.edsoo.ru/c38af875
MOCTYIMATEIbHOIO TEMJIOBOTO IBMKEHUS
e€ JacTuIl
55 O06o011IeHne 1 cucTeMaTu3alys 3HaHuH bubmuoreka [JOK
o teme "Ocnosl MKT" https://m.eds00.ru/09d12fd8
56 KonrtponsHas pabora o Teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMmoauHaMuueckas cUCTeMa. 3a/laHue bu6nunorexa LIOK
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BHEIIHUX ycyioBuil 1uist T/l cucteMsl.
BHemurnue v BHyTpeHHUE TapaMeTpBhI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYUH, OMUCHIBAIOIINX €€
Ha MUKPOCKOITIUYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hynesoe Hauano TepMOAMHAMUKH.

bub6nmoreka [IOK
58 Camomnpou3sBoibHast penakcamus T
MOTIPOHSBOILHAA peit wst T/ https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenp nieanbHOro ra3a B
59 TEPMOJUHAMHUKE. Y CIIOBHS bubmmorexa [IOK
P o https://m.eds00.ru/29355001
MIPUMEHHUMOCTH 3TOU MOJEIIN
50 VYpasuenue MenneneeBa-Kianeiipona u bubmmoreka [JOK
BbIPa)XEHUE JIJI1 BHYTPEHHEN SHEPTruun https://m.edsoo.ru/bal178d0
Bripaxkenue nist BHyTpeHHEH SHEpruu
61 OJIHOATOMHOT'0 MJEAJILHOIO rasa. bubmmnoreka HOK
KBazucrarnueckue u HeCTaTHUECKUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMonHamMuKe. Beruucnenue padboThl bubmuoreka [IOK
o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMMe
Termonepenayda kak crnocod U3MEHEHUS
63 BHyTpeHHeH 3Heprun T]I cucrems 6e3 bubmmorexa [JOK
yIp p https://m.edso0.ru/3d734561
COBEpIICHUs paboThI
64 KonBeknusi, TEMmIonpoBOHOCTb, but6mmorekxa [IOK
M3JIy4eHUE https://m.edsoo.ru/157b54cd
65 KomunuectBo Temiorel. TenmnoéMKOCTh but6mmoreka [IOK

Teaa. YaelnbHas U MOJIApHas

https://m.edsoo.ru/7ba67355
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TEILUIOEMKOCTH BeEIIeCTBa. Y AeabHast
TEIJIOTa CTOPAHMS TOTLJINBA

Pacuér konndecTBa TEIIOTHI Ipu

bubnunorexa LIOK

66 Terionepenaye https://m.edsoo.ru/l1db5ad4e
67 [TonsTre 06 anrabaTHOM TpoIecce. bubmuorexa [IOK
[TepBrlii 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TemioTs! u paboTa Kak
68 Mepbl U3MEHEHUsI BHYTPEHHEH SHEeprun bubmorexa HOK
https://m.edsoo.ru/b047alcd
T/ cuctemsl
Bropoii 3ak0oH TepMOIUHAMUKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX MTPOIECCOB
20 [IpuHUUIIBI AEUCTBUS TEMIOBBIX bubnunoreka LIOK
maruH. KITJT https://m.edsoo0.ru/2e945513
71 MaxkcumanbHoe 3HaueHue KITJI. I{ukn bu6mmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 Pemerte sanat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCIIeKThI
73 HUCII0JIb30BAHUS TEIJIOBBIX JIBUrATEIIEH. bu6nmorexa LIOK
TernmoBoe 3arpa3HeHUE OKPYKAIOIIEH https://m.edso0.ru/9867aaa7
CpeIbl
but6mmorekxa [IOK
& Pemerte sanat https://m.edso00.ru/c8c70432
O06o01eHre 1 cucTeMaTr3alis 3HaH|H
bu6nunorexa LIOK
75 o Teme "Tepmonunamuka. TermioBbie

MamnHer"

https://m.edso0.ru/28d62b3f
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KonTponbhas pabota no teme

bubnunoreka LIOK

76
"Tepmonunamuka. TenaoBbie MalIMHbI" https://m.edsoo.ru/1b6e26c5
[TapooGpa3oBanue U KOHIEHCAIIHS.
77 Hcnapenue u kumnenue. Y nenpHas Bubmaorexa ITOK
P ’ https://m.eds00.ru/6f8e6777
TeII0Ta MapooOpa3oBaHMs
Haceimennbie 1 HEHACHIIICHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IZIOTHOCTH
M JaBJIEHHUS HACKHIIEHHOTO I1apa OT
78 TEMIIEPATYPHI, HX He3aBuch§)CTb OT bubmorexa LOK
TEPATYPEL, https://m.edso0.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIICPATyPhl KUTICHHUS OT
ABIIEHUS B )KUIKOCTH
79 BrnaxxHocTs Bo3yxa. AGCONIOTHASA U bu6mmoteka [JOK
OTHOCHUTEIbHAS BIAXKHOCTD https://m.edso0.ru/30ebbb79
bubnmorexa LIOK
80 Pemenue 3amau
a https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue u
81 amop¢Hble Tena. AHU30TPONHS CBOWCTB brbmmorexa [TOK
P ) P https://m.edsoo.ru/20a88a03
KpHCTAJIJIOB
[InaBneHue M KpUCTATUIU3ALIMSL.
bubmmoteka IIOK
82 V nenpHas TEIIOoTa MJIaBIECHHU.
https://m.edsoo.ru/6ee91e9f
Cybnumarus
eopmanuu TBEPIOTO TENIA.
Aecop P Bu6nnorexa [IOK
83 Pactsoxkenne u cxxatue. Cnur. Monynb
. https://m.edsoo.ru/dalaabl10
HOwnra. IIpenen ynpyrux nedopmarinit
TemnmoBoe pacmupenne KUAKoCTe! U
N bubmuoreka [{OK
84 TBEPABIX TeJ. AHTAPMOHHU3M TETUIOBBIX

KoJIcOaHMI YacTHI] BEIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [Ipeobpa3zoBanue sHEPrUM B Pa3zoBBIX bubnmoreka [JOK
nepexoaax https://m.edsoo.ru/97a0672f

bu6nmoreka [IOK

86 YpasHeHnue TeII0BOr0 bananca https://m.edsoo.ru/ab1521fb

bubnunoreka LIOK

87 P

ClHeHie sa et https://m.eds0o.ru/8ab7f40d
[ToBepXxHOCTHOE HATSHKEHUE.
Kanunnsipueie siBnenus. Jlapnenue noa bubnuoreka [{OK

88 .

HCKPUBJICHHO! ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O0001IeHNEe ¥ CHCTeMAaTH3alns 3HAHUN
89 1o TeMe "ArperaTHbie COCTOSTHHS bubmotexa [JOK
P " https://m.eds00.ru/0b52575¢
BemecTsa. Pa3oBbIe IEPEXOIbI
Kontponbnas paboTa no teme
90 "Ar Tfl“aTHI)Ie (IJ)OCTOSIHI/UI BEIIECTBA bubmorexa [IOK
P | B ’ https://m.edsoo.ru/7dc2a739
@da30BbIE EPEXOABI
DnexTpu3aius el U €€ IposSBICHUS.

01 Dnektpruueckuii 3apsia. [[Ba Buna bubmuoreka [IOK
JIEKTPUYECKUX 3apsanoB. [IpoBogHuKY, https://m.edsoo.ru/1aff445f
TUDIIEKTPUKU U TIOTYIPOBOAHUKHU
DJIeMEHTapHBIN ANEKTPUUECKUN 3apsijl.

92 3aKkoH coxp AHECHUS BHSKT I/I‘ICCKOFE " bubmorexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsa

93 B3aumopeiicTBue 3apsanoB. Touednsie bubnunorexa LIOK
3apsnbl. 3akoH Kymona https://m.edsoo.ru/445b7746

but6mmorekxa [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc
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DnekTpuyeckoe noje. Ero neiictBue Ha

bubnunoreka LIOK

95
BJIEKTPUYECKUE 3aPs /bl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 37€KTPUYECKOT0 MOJIS.

96 [TpoOueIii 3apsa. Jluaum bubnmnoreka HOK
HaNpsHKEHHOCTHU JICKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OnHOpOAHOE AIEKTPUUYECKOE TT0JIe
[ToreHmanpHOCTH

97 3JEKTPOCTATUYECKOTO 1MoJIsi. Pa3HOCTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MMOTCHIIMAJIOB U HAIIPSDKCHUE
[ToTennmanpHas SHEPTHSI 3apsiaa B
98 AIIEKT OCT&TI/I‘IGCKOI\E noJie I;_[OTGH uan bubmmorexa [IOK
P ' i https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJIST U

99 A3HOCTH MOTCHITUAJIOB JIJIS bubmorexa [IOK
P 1 . https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS

100 [IpuHLUI cyneprno3unun bubmmnoreka HOK
AJIEKTPUYECKUX TOJIEN https://m.edsoo.ru/Ocfe4a6c

bu6nmorexa LIOK

101 P

CHICHHC sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsina. [lomne bubnmorexa LIOK
PaBHOMEPHO 3apsyKEHHOU chepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEpPHO 3apsiKEHHOTO MO

103 00béMy mapa. [Tome paBHOMEpHO bubmorexa [TOK

Y Hape: paBHONED https://m.edso0.ru/f7a665ee
3apsHKEHHON OECKOHEUHOU TIIOCKOCTH

104 [IpoBOTHUMKY B 3EKTPOCTATHYECKOM bu6muoreka [JOK
roJsie. Y CJ10BUE paBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab

105 JIMDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B bu6muoreka [JOK

QJICKTPOCTATUYCCKOM II0JIC

https://m.edsoo.ru/060ebab5
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Konpaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD bubmmorexa [JOK
A pa. P https://m.edso0.ru/845b4f73
IJIOCKOT'O KOHAEHCAaTopa
107 [TapannensHOE coequHEHKE bubnmnoreka HOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocenoBaTenbHOE COEIUHEHUE bub6nmmoreka [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsH>KEHHOT0 KOHJIEHCAaTopa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBrKeHue 3apsyKeHHON YacTHIIbI B bubmmoreka [JOK
OJIHOPOJTHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o011eHne 1 cucTeMaTu3alys 3HaHuH bubmmnoreka HOK
1o Teme "DieKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonrtponbHas pabora no Teme bubmuoreka [IOK
"OnexkTpuueckoe mnose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYILIECTBOBAHUS TIOCTOSIHHOT'O brbmmorexa [JOK
ym https://m.edsoo.ru/233311b5
AIEKTPUIECKOTO TOKA
but6mmorekxa [IOK
116 14 .H SC
crowikit Toka. Hanpsxetiie i 91 https://m.edso0.ru/0839a115
117 3akon OMa 1J1s ydacTKa LEnu. bu6muoreka [JOK
DNEeKTpUYECKOe COMPOTUBIIEHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bu6muoreka [JOK

OIHOPOJHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JAJIWHBI U IIJI0IIaAu IMOIIEPEYHOr0
CCUCHU

119 VY enpHO€E CONPOTUBIICHUE BEILIECTBA. bubnunorexa LIOK
Pemrenue 3amau https://m.edso0.ru/437f8300
[TocnenoBarenbHOE, MapaJIEIBLHOE, bu6nmoreka IIOK

120
CMEIIIaHHOE COCIMHEHNE MPOBOTHUKOB https://m.edso0.ru/236f7e07

121 Pacu€t pa3BeTBIEHHBIX AIEKTPUUECKUX bubnmnoreka HOK
nerneid. [IpaBuna Kupxroga https://m.edso00.ru/1794cf37

bubnuoreka [{OK

122 Pemerte sanat https://m.edso0.ru/3881b469

123 Pabota snexrpudeckoro Toka. 3aKoH Bbu6moreka [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605c5¢c

bubnuoreka [{OK

124 Pemenme sana- https://m.eds00.ru/6761bfOf
Mo1HoCTb 21 €CKOT'0 TOKA.

125 TenIJIII:)IBas[T 11)\/10J1 EZEI;I: B:I ren;ef/[aﬂ Ha bubmorexa HOK

m » BB https://m.edso0.ru/99750a6f
pesucrope
bubmmoteka IIOK

126 Pemenme sana- https://m.edsoo.ru/eb72fc24

127 O/1C 1 BHyTpeHHEE CONPOTUBIICHUE bubnnorexa [JOK
HCTOYHHKA TOKa https://m.edso0.ru/72d453af

128 3axon OMa 1715 TOJTHOM (3aMKHYTOM ) bubmuoreka [{OK
AJIEKTPUYECKON e https://m.edsoo.ru/221f40fb

but6mmorexa [IOK

12 P

d CHicHue sajad https://m.edso0.ru/3580b679
bubnunorexa LIOK

130 MomHOCTS MICTOYHHKA TOKA https://m.edsoo.ru/a0ae51d8

131 Kopotkoe 3ambikanne bu6muoreka [IOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8

https://m.edso0.ru/546f5632

132 Konpaencarop B 11emu mocTOSTHHOTO TOKa bubmorexa HOK
a pBI https://m.edsoo.ru/35368f3e
bu6nmorexa [IOK
133 Peuterye sazat https://m.edso0.ru/4410cef0
Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [IOK
134 .
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "llocTostHHBIN bubnnorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agaa mo treme "llocTostHHBIN bubnnorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o01IeHre U CUCTEMaTU3allisl 3HAHHMA
137 1o Teme "[1oCTOSTHHBIN JIEKTPUUYECKUIA bubmmorexa [IOK
| P https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponbHas pabora no teme bubmmnoreka HOK
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK" https://m.eds00.ru/1885ddf1
DneKkTpruyecKas MpoOBOAUMOCTD
139 aBJ‘II/IEI)HLIX BE ecpTB ;J'ICKT UYECKUN bubmorexa LOK
P H ' P https://m.edso0o.ru/da794295
TOK B MeTaiax. CBepXMmpoBOIUMOCTh
DNEeKTPUUECKUN TOK B pacTBOpax U
140 acryiaBax 3JIEKTPOJUTOB. 3aKOHBI bubmorexa HOK
P P ' https://m.eds00.ru/4b423491
®Dapazes U1 HIEKTPOIU3a
. bubnuotexa [JOK
141 C) N
JICKTPHHACCKHIH TOK B Tasax. LUiasMa https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUN TOK B BaKyyMe. bu6muoreka [JOK
BakyymHbie mpu6opsI https://m.edsoo.ru/2E+160
143 DNEeKTpUUYECKUN TOK B bu6muoreka [JOK

MOJIYITPOBOAHUKAX

https://m.edso0.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660

144

[TonynpoBOIHUKOBBIE TPUOOPHI

bub6nmoreka [IOK
https://m.eds00.ru/83622200

145

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue CUilbl TOKA U HATIPSIKEHUSI
B LIETIH MIOCTOSTHHOTO TOKA MPU MOMOIIU
aHAJIOTOBBIX U IU(PPOBBIX
HM3MEPHUTEIBHBIX MPUOOPOB" WK
"3HaKOMCTBO C IUPPOBOIA
nabopartopueii o ¢puzuke. [Tpumepsl
U3MepeHus: PU3NICCKUX BEITUYHH TIPH
MTOMOIIM KOMIIBIOTEPHBIX JATYMKOB"

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKECHUS
C LUEJBIO ONPEICIICHUSI MTHOBEHHOMN
ckopoctu"

bubmuoreka [IOK
https://m.edso00.ru/f6292f5f

147

Pu3NYeCKUil IPAKTUKYM 110 TEME
"N3mepenune yCKOpeHHUs IpU
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUHM 110 HAKIIOHHOW IJIIOCKOCTH"
nim "HMccnenoBanye 3aBUCUMOCTH IYyTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
nBIOKeHun"

bubmmoreka IIOK
https://m.edso0.ru/6960b6ef

148

@u3NYeCKUil IPAKTUKYM IO TEME
"N3mepeHue ycKopeHHsi CBOOOTHOTO
najgeHus" wim "M3yuenue nBuKeHus
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

bubnmnorexa LIOK
https://m.edsoo.ru/d1ea2402

149

@u3NYeCKUil IPAKTUKYM IO TEME
"N3yueHue NBUKEHUS Tela Mo
OKPY>KHOCTH C OCTOSIHHOM TIO MOJTYJIIO

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEPHO/Ia OOpaIeHHs
KOHHMYECKOTO MasiTHUKA OT €0
napameTpoB"

150

DU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue paBHOICHCTBYIOMIECH CHJITBI
IIpU ABMKEHUH OpycKa 10 HaKJIOHHOU
mwiockoctu" win "llpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABH)KECHHUS
Opycka 1Mo HaKJIOHHOM MJIOCKOCTH Ha
3aJlaHHOE PAcCTOSTHUE OT €ro Macchl"”

bu6nmorexa [IOK
https://m.edsoo.ru/0b34db84

151

Ou3nyecKkuil MPakTUKyM 0 TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHJI
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE U
PE3HMHOBOM 00pa3Ile, OT UX
nepopmanuun” win "HU3ydenue
IBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
010K"

bubnuoreka [{OK
https://m.edsoo.ru/b55b81al

152

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue ko3 duiiuenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3apucumocT FTp(N)" mnu
"HccnenoBanue JBUXKEHUS OpycKa 1Mo
HAKJIOHHOH IJIOCKOCTH C MIEPEMEHHBIM
K03 HULIHEHTOM TpeHUs" WK
"U3yuyenue IBUKEHUS Ipy3a Ha BaTy C
TpeHueM"

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607

153

@u3HYECKU NPAKTUKYM IO TEME

but6mmoreka [IOK



https://m.edsoo.ru/0b34db84
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https://m.edsoo.ru/b83b1607

"HccnenoBanue yciaoBUid paBHOBECHSI
TBEPAOrO Tela, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHIITEHHOB M Pacy€T CUJl ynpyroctu"
niu "M3ydyeHne ycroiuuBoCTH
TBEPOIO TeJla, UMEIOILETO MJI0IAab
ornops!"

https://m.edsoo.ru/4a04f4f7

154

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TOpMO3HOMY IyTH" Unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMoeicTBun" wim "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

bubmuoreka [IOK
https://m.edsoo.ru/856fh28e

155

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOT0 IIpoLecca
(peKOMEHI0BaHO HUCIOIb30BAHNE
1ndpoBoi TadopaTopun)" wiu
"M3yueHne u30XOopHOro npouecca" uiu
"N3yuenue n3obapHOTO TIporiecca’ win
"[IpoBepka ypaBHEHUsI COCTOSIHUA"

bubnmorexa LIOK
https://m.edsoo.ru/e0fe7e07

156

@u3NYeCKUil IPAKTUKYM IO TEME
"N3mepenue yaenbHoil TernaoéMkoctu"
nnu "HccnenoBanue mporecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61
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OCTBIBAHUS BellecTBa' UM
"HccienoBanue agnabaTHOro
npouecca" unu "M3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIEPATypPbl KUIIEHUS KUKOCTEH"

157

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue 3akOHOMEpHOCTEN
UCHIapeHUs KUAKOCTEN" Uiu
"U3mepeHue yaenbHOM TeIOThI
naBiaeHus apaa" uim "Usyuenue
CBOMCTB HACBHIIIEHHBIX MTAPOB'" WU
"N3mepenue abCOMOTHON BIAKHOCTH
BO3J/IyXa U OIIEHKa MacChl IapoB B
nomenieHuun". U3mepenue

K03 dULIIEeHTa TOBEPXHOCTHOTO
HaTSDKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/6b1a23b5

158

@uU3NYECKUI NPAKTUKYM II0 TEME
"HaGmtoenre npeBpalieHust SJHepruu
3apsHKEHHOIO KOHAEHCATOpa B YJHEPIHIO
U3JIy4EHUs CBETOAMOA" NN
"M3ydeHue mpoTeKaHus ToKa B LEMH,
coJieprKalle KoHaeHcarop' win
"Pacnipenenenue pasHOCTH
MOTEHIIMAJIOB (HAIPSKEHUs ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUN
KOHJIEHCAaTOPOB"

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

159

@u3NYECKU NIPAKTUKYM IO TEME
"HccnemoBaHue CMEIIaHHOTO

but6mmoreka [IOK
https://m.edso0.ru/2b179d98
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COCMHEHUS PE3UCTOPOB" MU
"N3Mmepenue yieabHoro
COIPOTHUBIICHUS IPOBOIHUKOB" HIIN
"UccnenqoBanue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKCHUS /IS JIaMITbI
HakaiuBaHus"

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHune amekTposn3a’ win
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO
noHa" wiu "UccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTyphl" HIn
"CHsiTE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU quoaa”
PesepBusblii ypok. O0001IEHNE 1
161 CI/ICTzMaTI/I?;Zp W5 3HAHUU 10 TEME Bubmorexa LIOK
" H,, https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurblit ypok. O0001IEHHE 1
162 CI/ICTEM&TPIBZP WS 3HAaHUU 110 TEME Bubmorexa LIOK
" ,,H https://m.edso0.ru/3149956b
JnHamuka
PesepBurlit ypok. O00011I€HIE U
163 CI/ICTEMaTI/ISZII;)I/IS{ 3HAHHUH 10 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpIOTO Tena
PesepBHrlil ypok. O000IIIEHHE U
164 CI/ICTI;MaTmZEHﬁ 3HAHHUH 110 TEME BrbmroTexa [IOK
" " https://m.eds00.ru/6¢c0df9cc
3aKOHBI COXPAHEHUS B MEXAHHUKE
PesepBHrlil ypok. O000IIIEHHE U
P P N bubmuorexa [{OK
165 CUCTEMATHU3AaIH 3HAHUH 10 TEME

"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON

https://m.edsoo.ru/de148976
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Teopun"

PesepBHbIil ypok. O600111eHIE 1

. bubnuorexa [{OK
166 CUCTEMATH3AalNA 3HAHUH 10 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TenaoBbie MalIMHbI"
PesepBHbIil ypok. O60011IeHIE 1
CHCTEMAaTHU3alMs 3HAaHHUI 110 TeME bubmuorexa [IOK
167 ' 1
'ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3oBble nepexo bl
PesepBubiii ypok. O0001IEHIE U
168 CI/ICTEMB.TI/ISZP Ust 3HaHH;III 10 TEME 1 bubnnorexa [IOK
" B " https://m.edso00.ru/f2381c0c
DNeKTpUYECcKoe moJie
PesepBubiii ypok. O0001IEHIE U
169 CI/ICTEMB.TI/ISZP WS 3HAHUM 110 TEME 1 buGnuorexa [IOK
" Ij _ https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK
PesepBurlit ypok. O0001IEHHE 1
170 CI/ICTEM&TI/BZP W1 3HaHUH 110 TeMe "Toku 1 bubnmorexa IOK
B | https://m.edso00.ru/cc7681d4
B Pa3IMYHBIX Cpeax
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Koutpoabnbie | IlpakTuyeckue A p
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
B3anmoneiicTBre NOCTOSIHHBIX
1 MarHuTOB ¥ IIPOBOTHUKOB C TOKOM 1 bubmmorexa [JOK
POBOA ’ https://m.edso0.ru/487a8593
MarnutHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHON MHAYKIUU.
2 [Tpun pHn CyIepros3u SZ l\?aFHI/ITHLIX 1 bubmmorexa [JOK
p “u yrep H . https://m.edsoo.ru/4clabcch
nosiei. JInHuM MarHuTHOM MHAYKLIMU
3 MarunuTtHoe 1oJe NpOBOJHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIEHUE U 1 bubmuoteka [IOK
MOJYJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHHe salat https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. 1 bubmmnoreka HOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAYJb. JIBUKEHHUE 3apsSKEHHOMN 1 bubmuoreka [IOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose
bubnunorexa LIOK
8 Pemenue 3ana 1
THCHHE Saad https://m.edsoo.ru/504e98c7
b K
9 PaGora cunel Jlopeniia 1 nomorexa [0

https://m.edsoo.ru/d518be4b
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bub6nmoreka [IOK

10 Pemerme sanas https://m.edso0.ru/93617bd9
MarauTHOE IoJ¢ B BEIIECTBE.
11 deppomarueTuky, napa- u bubmorexa LIOK
pp > 11ap https://m.eds00.ru/30ff9608
IMaMarHeTUKA
OCHOBHBIE CBOUCTBA
12 dheppomarnerukoB. [Ipumenenune bubmorexa LIOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
nose" https://m.edso0.ru/5b55¢307
14 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
mone" https://m.edsoo.ru/41c4ae8a
SIBneHnE IEKTPOMAarHUTHOM
15 HH nn. [ToTok BEKTOpa MarHUTHOMN bubnnorexa [JOK
AYKHHH. p https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nmorexa LIOK
1
6 INC mmyKiwm https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubmuoreka [JOK
QDapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nose. Toku bubmmnoreka HOK
dyko https://m.edsoo.ru/15abel40
OJIC uHAYKIMH B ABUKYILIUXCS bubnuotexa [JOK
19
MIPOBOJHUKAX https://m.eds00.ru/0235cc02
bubnunorexa LIOK
20 P
CIICHHE 3/t https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 I1 JI
paBiio Jehina https://m.edsoo.ru/bbc22726
22 WNunykruBHocTh. KaTymnika bubmuoteka [IOK
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HWHAYKTHBHOCTH B LECIIH ITOCTOSAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenne camounaykuuu. JJ1C

bubnunorexa LIOK

23
CaMOWHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHuTHOTO MOJIS KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMarHuTHOE 10Jie https://m.edsoo.ru/b3cOad11l
bub6nmoreka [IOK
2 P
> CHICHHE 3alad https://m.edsoo.ru/88f69d2b
26 O06001IeHNEe U CUCTEMATU3AIIHS bubnuorexa [IOK
3HAHUM 1O TeMe "DNeKTpoauHaMHuKa" https://m.edso00.ru/76484025
97 KonTponbhas padota no teme Bbu6moreka [JOK
"DnexkTpoguHaMuka" https://m.edsoo.ru/8ae09b98
Komnebarensuas cucrema. CBoOOIHEIE
28 koseOanus. [lapmMoHnueckue bubmorexa HOK
-1 ap https://m.edsoo.ru/7¢c1db385
KoJebaHus
29 KunemaTnueckoe u 1TMHaMHU4YeCKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENbLHBIX IBHKEHUN https://m.edso0.ru/87ce9498
DHepreTuueckoe onvucanue. BeiBo
JTMHAMHAYECKOT'0 OITMCAaHHUS
30 rapMOHHYECKNX KOJIeOaHNil U3 UX bubnmorexa [JOK
P https://m.edsoo.ru/e3c99692
SHEPTEeTUYECKOT0 U KHHEMATUIECKOTO
OIMMCAaHUS
but6mmorekxa [IOK
31 A Oanwuii
MILTHTY @ 1 pasa koseOanmi https://m.edsoo.ru/7a0c439a
[lepron 1 yacToTa KOICOAHHIA.
39 [Teproa manbix cBOOOIHBIX bubnmnorexa LIOK

KoJIe0aHUIT MaTEMATHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX

https://m.edsoo.ru/e0399319
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KoJie0aHui MPYKUHHOTO MasTHUKA

33 3aTyxatromue KojieOaHusl. bu6nunorexa LIOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
bu6nmoreka IIOK
34 ABTOKOTICOIHHA https://m.edsoo.ru/6add2644
bu6nunorexa LIOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koH(pepeumus "Mexannueckue
36 K(f)neGaHHj) BpM ;;IKaJIBHBIX buGnuorexa [IOK
'}'I https.//m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O0001IeHE U cUCTEMAaTU3 AU
37 3HaHI/IHI; 10 TEME "MGXB.HI/I‘ICL([:KI/IG buGnuorexa [IOK
" https://m.edsoo.ru/eb84182f
KOJIeOaHUsA
DNeKTpOMarHuTHbIE KOJIeOaHusl. bubmuoreka [IOK
38 o
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMIIUTYIBI
39 3a I; : KOHJeHCaTOpa ¢ aMILJIUT o};{ Bubmiorexa IOK
P a p YA https://m.edsoo.ru/093f9afl
CWJIBI TOKA B KOJIOATEIIBHOM KOHTYPE
3aKOH COXpaHEHUs SHEPTUHU B bubmuoreka [IOK
40
ujearbHOM KoJieOaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaroime 3JIEKTPOMardHuTHEIE
41 KOJ‘I}:éaHI/IIISII B peHHme Bubmorexa HOK
’ YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJIeOaHuUs
[IepemennsIit TOK. Pezucrop u
42 KOHJIEHCATOP B LIENU EPEMEHHOTO bubnmorexa LOK
p P https://m.edso00.ru/84836152
TOKa
43 Karymika "HIyKTUBHOCTH B IIETTH bubnuorexa [JOK
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IEPEMEHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3akoH OMa Jy1s SJIEKTPUUYECKOM 1enn

bu6nunorexa LIOK

44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOoMHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
e a yrot https://m.edsoo.ru/lcac6c4c
3HAYECHHE CUJIbI TOKA M HAIPSHKEHUS
46 Pe3oHaHc B dIIEKTPUUYECKON LIETTH bubnmnorexa LHOK
P H https://m.edso0.ru/087506df
bubnunoreka LIOK
47 P
CIICHHE 3/t https://m.edsoo.ru/al16836a4
Wneanpublil Tpanchopmarop.
48 HﬂonsBo CT;I(: ne(be paqa Hp bubnnorexa [JOK
p a - TTepedl " https://m.edso0o.ru/f97418ae
MOTpeOJICHNE IIEKTPUICCKON SHEPTHH
DKOJIOTrM4eCKHE PUCKU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHUH.
49 Kynerypa ucmons30BaHns bubmorexa HOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3HA
bu6nmorexa LIOK
50 P
CIICHHE 3/t https://m.edsoo.ru/ee6677ed
bubmmoteka IIOK
51 P
CIICHHE 31t https://m.edsoo.ru/7cab59f8
O000I11IeHIE U CUCTEMATU3ALIUS
52 3HAHUH 110 TeMe "DIIEKTPOMATHUTHEIE bubnnorexa [JOK
" P https://m.eds00.ru/401024a9
Kose0anus
53 MexaHH4YEeCKHE BOJIHBI. bubnunorexa LIOK
XapakTepuCTUKN MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolCTBa MEXaHUYECKUX BOJIH bu6nunorexa LIOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapakTepUCTUKH 3ByKa bubmmorexa [IOK
Y. Adpaxtep YK https://m.eds00.ru/138b6f09
56 Wndpassyk u ynprpassyk. lllymoBoe bubnmoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl https://m.edsoo.ru/7380038f
bub6nmoreka [IOK
> Penterrte sazat https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBHIE BOJHBI. bubmmoreka [JOK
N3nydeHne 3J1eKTpOMarHuTHBIX BOJH https://m.edsoo.ru/714e5db1
59 DHEeprust AMEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkasa 3J1IeKTPOMAarHUTHBIX BOJIH.
60 [IpumeHeHue MeKTPOMarHUTHBIX bubmorexa LIOK
p p https://m.edsoo.ru/49be1fe
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U
61 TeneBuAeHUs. Pagronokaims. bu6mmoreka IIOK
DNEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.edso0.ru/9f96f1f8
OKpY>Karollen cpeibl
62 KonrtponbHas pabora no Teme bubmuoreka [IOK
"Konebanus u BogHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NMPSAMOJIMHEINHOTO bubnmnorexa [JOK
pacupoCTpaHEeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3agau Ha npuMEHEeHNE
64 3aKOHA MIPSIMOJIMHEHHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pactipoCcTpaHeHUs CBETa
65 OTtpaxenue cBeta. [lmockoe 3epkano. bubnuotexa [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Tpemomitenne cBeTa. AGCOIIOTHBIN U bubmmoreka [JOK
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OTHOCHTEJIbHBIN [MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHEee
oTpaxkeHue. [IpenenpHbiii yroa
MIOJIHOTO BHYTPEHHETO OTPaXKECHHUS

https://m.edsoo.ru/bc2e55cd

Pemenne 3aaa4 Ha IPUMEHCHUC

bu6nmoreka IIOK

7
6 3aKOHOB OTPa)KEHUS U MPETOMIICHUS https://m.edsoo.ru/49d830a9
cBeTra
Xon nydeit B mpusme. Jucnepcus
N bubnuoreka [{OK
68 cBera. CloKHBIN cocTaB 0€eJIoro CBera.
https://m.edsoo.ru/d8elc3be
[Ber
69 JIunzpl. @oKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OoNTHYECKas CUJIa JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenue n300paxeHui B TMH3aX U Bbu6motreka [JOK
UX CUCTEMaX. YBeEIINYEHHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha moctpoeHune
71 U300paKEHUI, HOJIYYAEMBIX C bubmorexa HOK
p ’ yi https://m.edso0.ru/5a868f09
IIOMOILBIO JTUH3
12 I'nma3 kak onTuueckas cucreMa bubnuorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. IIpenenst
73 IPUMEHUMOCTH T€OMETPHUIECKON bubmorexa HOK
p P https://m.edsoo.ru/cd174a10
OITHKH
74 CKopoCTh CBETA 1 METOJIBI €€ bubnuotexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmorekxa [IOK
& Jlucniepcns ceera https://m.edsoo.ru/lel6ccbe
76 WnTepdepennus creta Bubmmorexa [IOK

https://m.edsoo.ru/5fc0c638
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KorepeHTtHble HICTOUHUKH. Y CIIOBUS

77 HaOII0ICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6nmorexa [IOK
8 Pemerie sanat https://m.edsoi.I ru/3061de2b
bubnuorexa [{OK
7 lpuvienerme uiTepdeperiin https://m.edSO(])_.[ ru/668edbc8
bubnuoreka [{OK
80 Jlagpaxims ceeta https://m.edsoc%.[ ru/12ed04b5
81 Judpakiuonnas pemeTka. Y cioBue bubmmoreka [JOK
HaOII0/IeHUs TTIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnuoreka [{OK
82 Pemerte sanat https://m.edsocL).I ru/d58c41la
83 [TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Pemerte sanat https://m.edSO(])_.I ru/c56¢8158
85 CBeToBbI€ ABJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edso0.ru/0b36363d
86 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHW# 1Mo Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbhas padota no teme bu6muoreka [JOK
«OnTuka» https://m.edso0.ru/82315dd4
I'paHUIBI TPUMEHHUMOCTH
88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
JJIEKTPOJAUHAMUKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCHUTEILHOCTU
89 Iloctynartel cienuaabHON TEOPUU bubmuoteka [IOK
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https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BpEMEHHOM

untepBai. [Ipeobpazosanus Jlopenia.

VcaoBue MMPUYIUHHOCTH.

bu6nmorexa [IOK

90
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIcHIEe BpEMEHH B COKpAIllEHUE
JUINHBI
01 DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnnorexa [JOK
YACTHIIBI https://m.edso0.ru/853a64fc
CBs13b Macchl C 3HEpruen u
92 WMIIYJIbCOM PEIATUBUCTCKON buGnuorexa [IOK
Y p https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS TTOKOS
93 PaBHOBecHOE TEIIIOBOE U3IIyUEHNE buGnuorexa [IOK
yi https://m.edsoo.ru/f54035a5
bu6nmorexa LIOK
4 B
9 3axom cmemenns Bura https://m.edso0.ru/1¢c5ff752
95 I'unote3a M. Ilinanka o kBaHTax. bubmmoteka IIOK
DoTOoHEI https://m.edsoo.ru/a5ffa218
bu6nmorexa LIOK
96
DHEprus u MMIYILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®orosrdpdext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHbl poTodhPekTa https://m.edso00.ru/8c68e5b9
YpaBHeHue DUHIITEHA 111
98 dororddekra. "KpacHas rpanumna" bubmorexa I[JOK
0P P https://m.edso0.ru/01ef4556
dhoTodrddexra
99 Hasnenue ceera. Onwitel [1. H. bubnuotexa [JOK
JleGenena https://m.edso0.ru/64b4f966
100 BoJHOBEIE CBOICTBA YaCTHIL but6mmoreka [IOK
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https://m.edsoo.ru/f59cfcec

Bounsl ne bporna. /InuHa BoJIHbIL 1€

. bub6nmoreka [IOK
101 bpoiist 1 pasmeps! OGH%CTH https://m.edsoo.ru/5df8bafl
JIOKQJTM3AIAH JIBUKYIICHCS YaCTHIIBI
102 KopnyckysipHO-BOJIHOBOM JTyaanu3m bubmorexa OK
PHYCKYAP Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 3J1eKTpOHOB Ha bubnmnoreka HOK
KpHCTa1ax https://m.edsoo.ru/30dbal8c
Croenuduka n3MepeHU B MUKPOMHUDE.
104 CoojH;bmeHHﬁ HGI())H e eHéHH(f)CTeﬁp bubmorexa HOK
N pest https://m.edso0.ru/65783dec
Ieiizenbepra
bubnunoreka LIOK
1 P
05 CIICHNE rpadiecKuX sanad https://m.edso0.ru/e70195hbd
N bubmuoreka [IOK
106 Peterie pacu€THEIX 3axa: https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TemMam: BuG 110K
noIMoTEeKa
1 7 n T n "K -
0 OCHOBHUC % :)pnycxyns[p Ho https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTu3M
OnBITHI 110 UCCIIEAOBAHUIO CTPOEHUS
108 aroma. [InmanerapHas Mmojenb aToma bubmorexa LOK
. P A https://m.edsoo.ru/312b750a
Pesepdopna
bu6nmorexa LIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
110 Bunpl cniektpoB. CriekTp ypoBHE# bubmmoreka [JOK
SHEpPruu aToMa BOJAOpoOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKJIEHHOE bubnunorexa LIOK
M3JIy4eHHUE CBETA https://m.edso0.ru/f945d85c
112 Jlazep bubmuoreka [IOK
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens siapa
I'eiizen6epra-MBanenko. 3apsa u
MaccoBO€ 4YHCIIO siapa. M30Tomsl.
PannoakTuBHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
u3nyuyeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KHUBBIC
opranu3msl. Jlo3umeTpus

bubnunorexa LIOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBA3M HYKJIOHOB B S7pE.
Snepusle cuibl. Jledekt maccsl siipa.
Snepubie peakuuu. SnepHoie
peakTopsl. [IpoGiieMs! yripaBisieMoro
TEPMOSIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCMEKThI Pa3BUTHS
SIEPHOMN DHEPIEeTUKU

bubnuoreka [IOK
https://m.edsoo.ru/ff1758d0

116

Meroasl peructpanuu u

HCCIICAOBAaHUA 3JICMCHTAPHBIX YaCTHII.

@dyH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
IIpencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Mozienb
aZIpOHOB

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

117

®dwusmnka 3a npeaenamu CTaHAApTHON
Mojenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuncTBo dusnueckoi
KapTUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

OTansl Pa3sBUTHUA aCTPOHOMHHU.

but6mmoreka [IOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
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3HaueHue aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS PUPOJIHI KOCMHUYECKHUX

bubnunorexa LIOK

119
00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHIX https://m.edso0.ru/39c44028
HUCCIIEIOBAHUN
CoBpeMeHHBIE ONITHYECKUE
120 TEJIECKOIBI, PAINOTEIIECKOIIEI bubnnorexa IOK
- bast ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMUS
Bun 38é3nnoro Heba. Co3sesnus,
121 SIpDKHUE 3BE3NE], IITTAHETHI, UX BUANMOE bubnnorexa [IOK
P ABL, i A https://m.edsoo.ru/aac588eb
JBUKECHUE
Comnneunas cuctema. ComHize.
122 CosHeuHast akTUBHOCTE. MICTOYHUK buGnuorexa [IOK
. https://m.edso0.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE31bI, UX OCHOBHBIE
123 XapakTepucTuku. J[marpamma bubmorexa LOK
| PareTep . P | https://m.edso0.ru/42169944
CHEKTPATBHBIN KJIACC — CBETUMOCTD
124 3Be3bI TIIaBHOM MOCIEN0BATENLHOCTH bubnnorexa [JOK
A a https://m.edsoo.ru/b3ch766¢c
BnyTtpenHnee ctpoeHue 3BE3 .
15 CoBpeMeHHbIE MPEACTABIECHUS O bubmmnoreka HOK
MIPOUCXOXKACHUH U BOJtonnK CoJHIIa https://m.edsoo.ru/d09da494
U 3BE3]. DTallbl )KU3HU 3BE3]
Muneunsiii Ilyte — Hama I'anakTuka.
126 Tuns! ramakTuk. YEpHEIE OLIPEI B bubmmorexa TIOK
- 1eP p https://m.edsoo.ru/7cd10a0a
SJIpax TalakTUK
127 Bcenennas. Pacimpenue BeeneHHOM. bu6muoreka [JOK

3akoH Xa06na. Teopust bonbuioro

https://m.edsoo.ru/3dbdf0d2
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B3pbIBA. PenuxroBoe HU3JTYUYCHUC

128

MacmrabHas cTpyktypa BeeneHnnoii.
MeraranakTuka

bu6nunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpo6iieMbl aCTpOHOMUUT

bu6nmoreka IIOK
https://m.edsoo.ru/d37d9ffe

130

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBaHue MAarHUTHOT'O I10JIS
MMOCTOSSHHBIX MAarHUTOB' MIIH
"UccaenoBaHue CBOICTB
(heppoMarsHeTukoB" MU
"UccneqoBanue AeHCTBUI
MIOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMrepa" wim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl ToKa" WK
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE U3MEpEHUs cuibl Amnepa”

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

132

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JE€KTPOMArHUTHON MHAYKUIUU" WIH
"Onpenenenne MHAYKIIMU BUXPEBOTO
MarduTHOTO IoJIs"

https://m.edsoo.ru/c36658da

133

Pu3NUeCKUil IPAKTUKYM I10 TEME
"UccnenoBanue ABJICHUS
camonnaykiuu" uwiu "Coopka Moaenu
AJIEKTPOMAarHuTHOro reHeparopa”

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKUI IPAKTUKYM IO TEME

bubmmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
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"U3mepenue neprojia CBOOOIHBIX
KOJIeOaHUH HUTSHOTO U TPYKUHHOTO
MasTHHKOB"

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

DU3NYECKUI TPAKTUKYM I10 TEME

bu6nmoreka IIOK
135 "[Ipeobpa3oBanue SHEPTUU B
peodP I')' https://m.eds00.ru/a28026bd
NPY>KUHHOM MasiTHUKE
@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKA
yepes MOCIIE0BATEIbHO COEIMHEHHBIE
136 KOHJICHCATOp, KaTYIIKy ¥ pe3uctop"” bubmorexa LIOK
| P, RATYIIEY 1 P P https://m.eds00.ru/89dc2d90
win "Hccnenoanue paboThl
HCTOYHUKOB CBETa B IIENHU
MepEMEHHOT0 ToKa"
du3nuecKuil MPakTUKYM 110 TeEMe
137 "N3y4yeHnue napaMmeTpoB 3BYKOBOM bubmorexa LIOK
i " P P e https://m.eds00.ru/b100661a
BOJIHBI
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune nokaszareis
138 MPETOMIICHUS CTEKIA" MIIN bubmmorexa LIOK
" P https://m.edso00.ru/42569eal
[TonyuyeHnue nzobpaxeHus B cucteMe
M3 TUIOCKOTO 3epKaja v JUH3HI"
@uU3NYECKU NPAKTUKYM II0 TEME
"HccnmenqoBanne 3aBUCHMOCTH
(OKYCHOT'O PacCTOSHUS OT BEIIECTBA bu6muoreka [JOK
139 |
(Ha mpuMepe XKUIKUX JIUH3)" WK https://m.edsoo.ru/b879fb3f
"N3mepenne pOKyCHOTO pacCTOSIHUSA
paccenBaroIIMX JIUH3"
140 @u3nyeckuil NPakTUKYM 110 TEME bubmuoteka [IOK

"Habmonenue nudpakuuu,

https://m.edsoo.ru/8b7ac737
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HHTEep(hEPEHITNN U TIOJIIPU3AIIHT
ceera"

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHue UMMYabCca U SHEPTUHU
PENATUBUCTCKUX YacTUIl (110
dotorpadusiM TPEKOB 3apSHKEHHBIX
YacTHI] B MArHUTHOM 110J1€)"

bu6nmoreka IIOK
https://m.edso00.ru/63756¢c47

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
ocHoBe uccienaoBanus porodrdderra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspKeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue cekTpa
pa3pexeHHOTr0 aTOMapHOI0 BOJOPOAa
Y U3MEpPEHHe MocTosiHHOM Pundepra"

bubmuoreka [IOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiuoakKTHBHOTO
(hoHa ¢ ucrosIib30BaHUEM J03UMeTpa"
win "M3ydenue nornomenus oera-
4acTHUIl aTtoMUHUEM"

bu6nmorexa LIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nYeCKUil NPAKTUKYM IO TEME
"HaOmronenus 3BE31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUIN JIsl OTIPEECIICHHS
IOJIO)KEHHUS HEOSCHBIX 00BHEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

but6mmorekxa [IOK
https://m.edso0.ru/1072021e
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co3Be3ausi CeBEpHOIO MOMyapus U
spkue 3BE37b1" win "HabmroaeHus B
teneckorn JIyHbI, MIaHeT,
TYMaHHOCTEH U 3BE3AHBIX CKOTUICHUI"

O0001IeHrEe U cUCTEMaTU3 AU
3HaHuil. Posb GU3MKM 1 aCTPOHOMUH B

N N bub6nmoreka [IOK
146 3KOHOMHYECKOM, TEXHOJIOTHUISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COIIMAJILHOW U 3THYECKOH chepax
JeSTEIILHOCTH YEJIOBEKa
O06o01IeHre ¥ cHCTeMaTH3aIus
147 3HaHul. Poitb U MecTO pU3NKH 1 bubmmoreka [JOK
aCTPOHOMUU B COBPEMEHHOM HAay4yHOUN https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O000I11IeHIE U CUCTEMATU3AIUS
3HaHui. Posb pusnyeckoit Teopuu B
OPMHUPOBAHUU TIPEJICTABICHUN O
148 $H§I/I‘-I50KOI7I Ka TEIHC MHpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
($u3nyecKoil KapTUHBI MHUpa B 00ILIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUI O IPUPOJIC
149 O06o001IeHre U CUCTEMaTU3AIIHS bubmuoreka [IOK
3HaHui no teme "Kunemaruka" https://m.edso0.ru/b032fc4b
150 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHui no reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHu# 1Mo teme " Jlunamuka" https://m.edsoo.ru/2dfbafch
O06o0061IeHre U cucTeMaTH3amus
. " bubnuorexa [JOK
152 3HaHui no teMe "CraTuka TBEpI0ro

Tena"

https://m.edsoo.ru/3cca482e
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O0001IeHrEe U cUCTEMaTU3 AU

bubnunoreka LIOK

153 3HAHUA 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O0001IeHre U cUCTEMaTU3aIUs
154 3HaHu# 110 Teme "OCHOBEI Bubmmoreka HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TeopHun
O00011IeHIE U CUCTEMATHU3ALIS
155 3HaHu# 110 Teme "TepmoauHaMuKa Bubmorexa IIOK
p ’ https://m.edso0.ru/c63f7c10
TemmoBeie ManIuHb"
O000111eH1E U CUCTEMATHU3ALIS
156 3HaHU# Mo TeMe "ArperaTHbie bubmmoreka [JOK
coctosuud BemiectBa. @a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexomant"
O000I11IeHNE U CUCTEMATU3AIUS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmzorexa IOK
" P https://m.edsoo.ru/3bf0def9
noJie
O000I11IeHIE U CUCTEMATHU3AIUS
158 3gaHui mo teMe "TlocToSHHBII Bubmorexa LIOK
. " https://m.edso0.ru/71453ee6
ANEKTPUYECKUIN TOK
O000I11IeHNE U CUCTEMATHU3AIUS
159 3HaHui 1Mo TeMe "TOKH B pa3InyYHBIX Bubmorexa IIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06o001meHre U CHCTEMAaTH3aIIHS bubmuoreka [{OK
3HaHu# 1o TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBubliii ypok. O00011I€HIE U
161 CI/ICTIe)MaTI/ISE}l’p WS 3HAHUU [0 TEME Bubmorexa IIOK
" B " https://m.edso0.ru/053e2248
DNEKTPOMAarHUTHAS WHIYKIIHS
162 PesepBHblil ypok. O6006111eHIE 1 bu6muoreka [JOK
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CUCTEMATHU3AalNs 3HAHUH 10 TEME
"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd

PesepBHbIil ypok. O6006111IeHIE 1

163 CHCTEMAaTH3alMsl 3HAaHUH 110 TeMe bubmaorexa LIOK
" B " https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHbIil ypok. O6001IeHIE 1
164 CHCTEMaTHu3allMs 3HAHUH 110 TeMe bubmuorexa [JOK
"MexaHuuyecKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJHBI"
PesepBubiil ypok. O0001IEHNE U
165 CI/ICTEMaTmZEHﬂ 3HAHHUH 10 TEME Bubmuorexa IOK
" " https://m.edso0.ru/52ad1603
OntHka
PesepBubiil ypok. O000IIEHIE U
P P . bubnuorexa [IOK
166 CHCTEMAaTH3alMs 3HAHUI 110 TEME
" " https://m.edsoo.ru/5bec1c65
OcuoBrel CTO
PesepBHrIil ypok. O000IIIEHHE U
167 CI/ICTEM&TI/BZP WSl 3HAHUH 110 TEME bubmiorexa LOK
" B N " https://m.edsoo.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH Ayain3m
PesepBHrIil ypok. O000IIIEHHE U
168 CI/ICTEM&TI/BZP WS 3HAHUH 110 TEME Bubmorexa IOK
" 4 " https://m.edso00.ru/1f511654
dusnka aTtoMa
PesepBHelIit ypok. O60011IeHNE 1
CHCTEMAaTH3alMs 3HaHUH 10 TEME bubnmnorexa LIOK
169 "
®u3nka aTOMHOTO s/1pa U https://m.eds00.ru/905c5ce0
3JIEMEHTapHbBIX YacTUIl"
PesepBublit ypok. O0001IEHNE 1
P P . bubnuotexa [JOK
170 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe

"OneMeHTh! acTpodu3uku”

https://m.edsoo.ru/2bffb94c
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

10.1

JleMOHCTpUPOBATh Ha MpHUMEpax pojb U MECTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
U TEXHOJIOTUM, B IPAKTUYECKON JEATEIbHOCTH JIIOIECH

10.2

Y4YuTBIBaTh TpPAaHUIBl TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOMIECTICH:
MaTepuagbHas TOUKa, HHEpLUalbHas cucTeMa OTCYETa, aDCOIIOTHO TBEPI0E
TEJI0, UJICAJIbHBIN T'a3; MOJEIN CTPOCHHUS Ia30B, KUJIKOCTEN U TBEPABIX TEIl,
TOUCYHBIN JIEKTPUUECKUM 3aps]l — [IPU pelIeHnH (PU3NUECKUX 3a7a4

10.3

Pacnio3naBath ¢u3uueckue sBiIeHUs (MPOLECCHl) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOCHUs
BEIIECTBA M DJEKTPOAMHAMHUKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSIMOJIMHENHOE JIBUXKEHME, CBOOOJHOE MaJeHHe Tel, MABM)KEHHE I10
OKpPY>KHOCTH, MHEpLHus, B3aumojeiictBue Ten; auddysus, OpoyHOBCKOE
JIBMDKEHUE, CTPOEHHUE >KUJKOCTEH M TBEPHABIX Tel, U3MEHEHUEe 00bEMa Tel
IpU HarpeBaHuM (OXJIAXAEHWUH), TEIUIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAllMsl, TJIaBJIeHUEe, KPUCTAJUIM3ALMs, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILLIEHHUE /IaBJICHUS ra3a [IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b
MEXJy MapaMeTpaMHu COCTOSHUS Ta3a B U30MpOLeccax; AIEKTpU3aLus Tell,
B3aUMOJIEICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE IBUKEHHE, UCIIONb3Yysd (PU3NYECKUE BEIMUNHBI:
KOOpAMHATA, IIyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMITYJIbC ~ TEJa, KUHETUYEeCKas DHEpPrus, IOTCHUUaIbHAsA DHEPIHs,
MexaHudeckas paboTa, MeXaHW4YecKas MOIIHOCTb, TIpU  ONMHMCAHUH
NPAaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIb3YEeMBIX BEIWYHMH, UX
0003HAaYEeHUsI U EIUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE TAaHHYIO
(bu3MYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAMU

10.5

OnunceiBaTh M3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBJICHUS,
UCroib3ys (hU3MUecKre BeMYMHBL: JaBJICHUE ra3a, TemrepaTrypa, CpeaHss
KHMHETHYeCKast SHEPIUs Xa0THYECKOTO JBAKEHUS MOJIEKYII,
CPEIHEKBAJIpaTU4HAsI ~ CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTpPEHHSAS JHeprusi, padora rasa, KOd(QQHUIMEHT MOJE3HOro JCHCTBUS
TETJIOBOTO JIBUTAaTEeNIsl; MPU ONMUCAHUU MPABUIIBHO TPAKTOBATh (PH3MUCCKUI
CMBICII HUCHOJIB3YEMBIX BEJIWYHMH, UX OOO3HAUYEHUS M EeIWHUIIBI, HAXOJUTb
(GopMyIIbl, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTHMH
BEJIMYUHAM

10.6

OnwuceiBaTh  W3y4YCHHBIE  OJJCKTPUYECKHE  CBOICTBa  BEIIECTBA H
AJICKTPUYECKUE SIBJICHUS (ITPOIIECCHI), UCTONB3Ys (DU3NUECKUE BEITMYHUHBI:




ANEKTPUYECKUN 3apsl, OJJIEKTPUYECKOE TI0Jie, HANpPsDKEHHOCTh IO,
MOTEHIIUAJ, Pa3HOCTh MOTEHINAJIOB; MPU OMHCAHUU MPABUIBHO TPAKTOBATh
(bu3MYECKUN CMBICI HCTIONb3YyEeMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (OPMYIIbI, CBSA3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEIMYHUHY C
JIPYTUMH BETUYHMHAMU

10.7

aHATM3UPOBaATh (PU3UYECKHE MPOLECCH U SBICHHS, HCIIONB3Ys (PrU3nUecKue
3aKOHBl W NPUHIMIBL 3aKOH BceMupHoro tsrotenus, |, Il u Il 3axons!
HproTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOW PHEPIHM, 3aKOH COXPaHEHUS
HUMITYJIbCA, MPUHLUII  CYNEPHO3ULUM CHJI, MPUHLMII PaBHONPABUS
MHEpUUAIBHBIX CHCTEM OTCU€Ta; MOJIEKYJIAPHO-KHHETHUYECKYI0 TEOPHIO
CTPOEHHUSI BEIIECTBA, TI'a30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHUHETHYECKOM
SHEpPIUU TEIUIOBOTO JIBUXKEHMS MOJIEKYJ C aOCOJIIOTHOW TeMmepaTypoH,
NEpBbI 3aKOH TEPMOJMHAMUKM; 3aKOH COXPAHEHUs DJIEKTPUYECKOIO
3apsna, 3akoH Kynona; mpu 3TOM pas3indaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBHS (TPaHUIBI, 00JIacTH)
MIPUMEHUMOCTHU

10.8

OOBSACHATD OCHOBHBIE MPUHIMIBI JCHCTBUS MAIIWH, M[PUOOPOB H
TEXHUYECKUX  YCTPOWCTB;  pa3nuyaTh YCIOBHSA HX  0€30M1aCHOTO
HCIIOJIb30BAaHHUS B TOBCEIHEBHOM KU3HU

10.9

BBITIONHATE AKCIIEPUMEHTHI 10 HCCICIOBAHUIO (DM3HUSCKUX SIBICHUUA U
MIPOLIECCOB C UCIIOIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIA; IPH 3TOM
¢dbopmynupoBarh npobiemy (3agady) ¥ TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEII0KEHHOTO 00OPYIOBAHMS, MPOBOIUTH OIBIT
1 (OPMYIIUPOBATH BBHIBOJIBI

10.10

Ocy1miecTBiATh NMpsIMbIE U KOCBEHHBbIE M3MEpPEHMs (U3UUECKUX BEIUYMH;
IPU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCO0 M3MEPEHMS U HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NIOTPEIIHOCTEW U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIYy (QU3NYECKUMHU  BEIMYMHAMHU C
WCTIONB30BAHUEM TPSMBIX HW3MEPEHUM, TMPHU OTOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHpOBaTh  pe3yjibTaThl  TOJYYCHHOW  3aBHCHUMOCTH
(bU3MYECKUX BETWYMH B BHJE TAaOMUIl W TpaduKOB, NeiaTh BBIBOABI IO
pe3ysbpTaTaM UCCIIeIOBAHUS

10.12

CobmroiaTe mpaBuiia 6€30MacHOro TpyZAa Npy MPOBEIEHUU UCCIIETOBAHHM B
pamMkKax  y4eOHOro  JKCIEpHUMEHTa, Yy4eOHO-HMCCIIEeOBATENbCKONH U
IIPOEKTHOM JEATENBHOCTH C MCIOIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U
1a00paTOPHOT0 00OPYAOBAHUS

10.13

Pemarp pacuérHble 3amauu C SIBHO 3a/laHHOW (PHU3UYECKOW MOJENbIO,
UCIOJNB3Ysl (PU3NYECKUE 3aKOHBI M PUHIIMITB; HA OCHOBE aHAIN3a yCIOBHS
3a/1a4n BBIOUPATh (PU3UYECKYI0 MOJEIb, BBICTATh (PU3HUECKUE BETUIUHBI
u Gopmyiasl, HEOOXOAUMBIE UIsI €€ pEIICHUs, MPOBOAUTH PACUETHI U
OIICHUBAThH PEATHHOCTD IMOJTYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

10.14

Pemrats Ka4YC€CTBCHHBIC 3aJa4du: BBICTpanBaTh JJOTHYECKH




HEMPOTUBOPEUNBYIO IIETIOYKY PACCYKJIEHUH C OMOpoH Ha HW3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBath  mpu  peuieHHWH  yuyeOHBIX  3aJady  COBPEMEHHbIE
nH(OpPMALIMOHHBIE  TEXHOJOTHMH  JUIs  IIOUCKA,  CTPYKTYpPHpPOBaHUS,
UHTEpIpeTalii U MPEACTaBICHUS Yy4eOHOW U HAyYHO-TIOMYJSPHOU
uHbOpMalMY, TOJYYCHHOH U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJM3UPOBAThH MOTy4aeMyr0 HH(OpMAIHIO

10.16

[TpuBOAMTH IPUMEPHI BKJIAJa POCCUHCKUX U 3apyOSKHBIX yUEHBIX-(DU3NKOB
B pa3BUTHE HAyKH, OOBACHEHUE IIPOLECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS N0 (PU3KMKE B MOBCEIHEBHON KHU3HH
s obecriedeHus 0€30MacHOCTH TpH  oOpameHHMH ¢ mpubopamMu U
TEXHUYECKUMHU YCTPOMCTBaMH, Ul COXPAHEHUs 3/10pOBbSI U COOIIOIECHUS
HOPM 3KOJIOTMYECKOI'0 MIOBEICHUS B OKpYXarollel cpene

10.18

PaGorate B rpymme C BBIIOJHEHUEM pA3IUYHBIX COLMATIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy IPYMIbI, PAMOHAIBHO PAaCHpeeNsiTh 00s13aHHOCTU U
IUIAHUPOBATh JESATENBHOCTh B HECTAHAAPTHBIX CHUTYalMsIX, aJIeKBaTHO
OLICHMBATh BKJAJ KaXIOTO U3 YYaCTHUKOB TPYNIbl B pELICHHE
paccMaTpuBaeMoi TPOOIEMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

111

JIeMOHCTpUPOBATh Ha MpHUMEpax pojb U MECTO (U3MKH B (POPMHUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHUN COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B MPAKTUYECKOW MESITEIBHOCTU JIIOJIECH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTUHBI MUpa

11.2

YYuThiBaTh TpaHUIBI TPUMEHEHUS W3YYCHHBIX (PU3NUECKHX MOJICTIEeH:
TOYEYHBIN JJIEKTPUUYECKUN 3apsij, sAepHas MOJEIb aToMa, HYKJIOHHAs
MOJI€JIb ATOMHOTO sI/Ipa MPU PEIICHUH GU3HIECKUX 3a71a4

11.3

PacnioznaBath (pusznueckue sBneHus (Mporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3UKU: DIIEKTpUUYEeCKas
MIPOBOJIUMOCTh, TEIIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JECUCTBUS
TOKa, B3aUMOJCHCTBUE MAarHUTOB, HIEKTPOMArHUTHAs MHAYKLUS, NeicTBHE
MarHUTHOTO TIOJIi Ha TPOBOAHMK C TOKOM M JBWKYIIMHCS 3apsm,
JIEKTPOMAarHUTHbIE KoJIeOaHus u BOJIHBI, IPSIMOJINHEIHOE
pacrpocTpaHEeHHE CBETa, OTPAXKEHHE, MpeJOMIIEHHE, HHTepPEepeHIIns,
IuQpakuus U MOJAsApU3allus CBETa, AUCIEPCUs CBETA, (POTOIIEKTPUUECKUI
apdext (pororddexT), cBeTOBOE AaBiIEHUE, BOSHUKHOBEHHUE JIMHEHYATOTO




CIICKTpa aToMa BOaOpOaa, €CTCCTBCHHAasA n HNCKYCCTBCHHAaA
PaanO0aKTHBHOCTDb

11.4

OnuceiBaTh U3y4EHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, DJICKTPUUECKYI0 TMPOBOJAUMOCTb pA3IUYHBIX Cpel) H
JNEKTPOMArHUTHBIE  ABJIEHUSA  (IIPOLECCHI), HCHONB3YS  (PUINYECKUE
BEJIMYUHBL: JICKTPUYECKUN 3apsl, CUjla TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
JIEKTPUUECKOE CONPOTHUBIEHHE, pa3HOCTh mnoreHuuanos, JJC, pabora
TOKa, WHAYKIMS MarHUTHOro mojis, cuwia Awmnepa, cuina JlopeHua,
MHJYKTUBHOCTb KAaTYyIIKH, SHEPTUs JIEKTPUUECKOr0 M MAarHUTHOTO IOJIEH,
MepHOJ] U YacToTa KoyieOaHHi B KojeOaTeJIbHOM KOHTYpE, 3apsii U cuia
TOKa B TMpoIlecce TapMOHMYECKHX DJIEKTPOMAarHUTHBIX KOJeOaHUH,
(OKycHOE pacCTOSHME€ U OINTHYeCKas Ccuja JUH3bl; [PU ONUCAHHUH
MPaBWIbHO TPAKTOBaTh (PU3MUECKUU CMBICT HUCHOJIb3YEMbIX BEJIMYHH, UX
0003HAYCHHUS W EIUHHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINAE JaHHYIO
(U3NYECKYIO BETUUMHY C IPYTHMHU BEIIMYHHAMU

11.5

OnuchiBaTh HM3YYCHHBIC KBAHTOBBIEC SIBJICHHMS W IPOILIECCHI, HCIOIb3YS
(u3HUecCKre BEIHMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JITMHA BOJTHBI
M 4YacToTa CBETa, DHEPrusi M HMMITYJbC (POTOHA, TEPHO IOJIypacmaja,
SHEPTUsl CBSA3M ATOMHBIX SJIep; MPU ONMUCAHWUU MPABUIBHO TPaKTOBAThH
(u3MUYECKUN CMBICI HCTIONb3YyEeMbIX BEIMYUH, UX 0003HAUYCHUS U €IUHUIIBI,
yKa3bIBaTh (DOPMYIBI, CBSA3BIBAIOIIME NAaHHYIO (U3MYECKYIO BEIUYHHY C
JOPYTUMHU BEJTMYUHAMU, BRIYUCIATH 3HaUCHUE (PU3NIECKOM BETUIUHBI

11.6

Ananu3upoBaTh (GU3NYECKHE MPOLIECCH] U ABICHUS, UCIONB3Ys (pru3nueckue
3aKOHBl M NPHHLOUIBL: 3aKkoH OMa, 3aKOHBI IOCJIENOBATEIBHOTO |
NapajuIeIbHOTO COEIMHEHNS IPOBOJHUKOB, 3aKoH [[xoyisa — Jlenna, 3akoH
ANEKTPOMArHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacipOCTpaHEHUS
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI MPEIOMJIEHHS CBETa, YpaBHEHHE
OiHmTeHa g ¢oTtodddekra, 3aKOH COXpPAHEHHsS] DSHEPruu, 3aKoH
COXPaHEHMs MMITYJIbCA, 3aKOH COXPAHEHMsI JIEKTPUYECKOIO 3apsija, 3aKOH
COXPAaHEHHs MacCOBOI0O 4YMCJa, MOCTyNaTbl bopa, 3aK0H pajnoaKkTUBHOTO
pacriaza; Tpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe  BBIpaXEHHE M YCIOBUS  (TpaHMIbI,  00JacTn)
MIPUMEHUMOCTH

11.7

OnpenensTh HampaBJIeHHE BEKTOpa HWHAYKIMH MAarHATHOTO  TIOJS
MMPOBOJIHUKA C TOKOM, CHJTBI AMTiepa u cuiibl JIoperia

11.8

Ctpouth U OMUCHIBATH HM300pakeHUE, CO3/AaBaeMOE IUIOCKHM 3EpKalioM,
TOHKOM JTUH30U

11.9

BEIMONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (DU3UYECKUX SIBICHHU |
MPOIIECCOB C UCIOIB30BAHUEM TIPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TTPUA ITOM
dhopmynupoBaTh podaemMy (3a7ady) U THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 TPEIIOKEHHOTO 000PYIOBaHUS, IIPOBOAMTE OIIBIT
1 GOPMYITHPOBATH BHIBOBI

11.10

OcyiecTBIATh NpsIMbIE M KOCBEHHBIE M3MEpeHMs] (PU3MYECKHUX BEIMYHH;




IpU 3TOM BBIOUPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS U HUCIOIb30BaTh
W3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEpeHu i

11.11

UccnenoBath 3aBUCMMOCTH (PU3MYECKHX BEJIMYMH C MCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHHI; IPU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PUKCHpPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEJIUYUH B BHJE
TaOIIUI ¥ TPAPUKOB, JIeTaTh BEIBOJKI 110 Pe3yIbTaTaM UCCIICIOBAHUS

11.12

Cobmnronats mpaBuiia 6€30MacHOTO TPYy/Aa MPU MPOBEACHUN UCCIICTOBAHMIA B
paMKax  y4eOHOro  JKCIEpUMEHTa,  Yy4eOHO-HCCIEAOBATEIbCKOM U
HpOCKTHOﬁ ACATCIIBHOCTU C UCIIOJIBb30BAHUEM U3MCPHUTCIIbHBIX YCTpOﬁCTB u
1a060paTOPHOTO 00OPYIOBAHUS

11.13

Pemrate pacuérHble 3ama4d ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘~I€CKI/IC 3aKOHBI 1 NPUHIMIILI; HA OCHOBC aHa/IM3a YCJIOBHUA
3aJauu BbIOMpPATh (U3NYECKYIO MOJENb, BBIIACIATh (PU3NUECKUE BEITUUMHbI
u (opmynbl, HeoOXoquMble A €€ pelleHus, NPOBOJUTH PACUYETHl U
OLIEHUBATh PEATLHOCTD MTOJYYEHHOI'O 3HaUeHHs! (PU3MUECKON BEJINUMHBI

11.14

Pemarsn Ka4CCTBCHHBLIC 3aJa4u: BLICTPAUBATDb JIOTN4YCCKHU
HCTIPOTUBOPCUUBYHO LICIIOYKY paCCY)K,I[CHI/Iﬁ C 0H0p0171 Ha HU3YYCHHBIC
3daKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IC SABJICHUA

11.15

Hcnonp3oBaTe  Npu  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTHMM  JUIsl  TIOUCKA,  CTPYKTYpPHUpPOBaHUS,
UHTEpIpeTalMii M TPEACTaBICHUS y4eOHOM U Hay4yHO-TIONYJSpHOU
nH(popMaluY, TMOJIYYEHHOM M3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(OPMALIHIO

11.16

OOBSACHIATh TPUHIMUIIBI JEACTBUSI MAaIllMH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3auyarh yCJIOBUS UX O€30MacHOTO HCIOJIb30BAHUS B
MOBCEAHEBHOW KU3HU

11.17

[TpuBOAUTE PUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOLIECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIl

11.18

Hcnonp30BaTh TeOpeTUYECKHE 3HAHUS N0 (DU3MKE B MOBCEIHEBHON KHU3HU
s obecriedeHus: Oe30mMacHOCTH MpH  oOpalieHMH ¢ mpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, Ui COXPAHEHUS 3/10pOBbS M COOIIOECHUS
HOPM PKOJIOTMYECKOTO MOBEJICHUS B OKPYIKaloIlel cpefie

11.19

PaGorate B rpynme C BBINOJIHEHWEM pAa3JIMYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIIEI, PAMOHATIBHO PaCHpeAesaTh 00SI3aHHOCTH |
TUTAHUPOBATh JCATEIBHOCTh B HECTAaHIAPTHBIX CHUTYAIHMsIX, aJeKBAaTHO
OLICHUBATh BKJAQJ K&XKIOTO W3 YYAaCTHUKOB TPYNIBI B pEIICHHUE
paccMaTpuBaeMoil POOIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3zaeia

Koa nposepsiemoro

IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunele MeTonsl
IIO3HAHMS OKPYKaroLero mupa. Pois sxcnepuMenTa
U TEOpUM B TIIpoLecce IO3HAaHUSA IPUPOJBI.
OKcriepuMeHT B pusuke

1.2

MonennpoBanue ¢usnveckux  SABICHUH U
npoueccoB. Hayunele rumnores3sl.  ®usnueckue
3aKOHBI M TeopuM. ['paHuIBI NPUMEHUMOCTHU
¢u3nueckux 3akoHOB. [IpuHIUI COOTBETCTBUS.
Ponre u wmecro ¢Qusuku B (GOpMHpPOBAHUU
COBPEMEHHOM  HAy4yHOM  KAapTUHBI  MHpA, B
IIPAKTUYECKON JEATEIbHOCTH JIIOIEH

MEXAHUKA

2.1

#H##Par#t##KNUHEMATUKA

2.11

Mexannueckoe — nBukeHHE.  OTHOCHTEIBHOCTH
MexaHuuyeckoro JABwxeHus. Cucrema orcyéra.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeiHsAs CKOPOCTb,
MI'HOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepuaibHON
TOYKH, UX IPOCKIHKU HA OCH CHUCTCMbI KOOPAHWHAT.
CrnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEITHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOPJAMHAT,
CKOPOCTH, YCKOpPEHMs, IyTH U IepeMEleHus
MaTepUaIbHONW TOUKHU OT BpEMEHU

2.14

CBoOoHOE majieHue. Y CKOpeHrne cBOOOTHOTO
naJicHus

2.15

Kpusonnneiinoe JIBUKCHHUE. PaBHOMEpHOE
JBIKEHUE MAaTEpUAIIbHOM TOUYKU 110 OKPY)KHOCTH.
VYrioBast ckOpocTb, JIMHEIHAsA cKOpocTh. Ilepunon u
yacroTa. LleHTpocTpemMuTenbHOE yCKOpEHHE

2.16

TexHUYecKrne yCTPOMCTBA: CIHAOMETP, IBHKEHUE
CHapsJI0B, LIETIHbIE U PEMEHHBIE Nepeaavu

2.1.7

[Ipaktuueckue paboTel. M3mMepeHMe MrHOBEHHOM
ckopoctd. MHccienoBaHue COOTHOIICHHSI MEXKAY




IIyTAMH, IIPOMICHHBIMU TEJIOM 3a
IIOCJICZI0OBATENbHBIE PAaBHBIE IPOMEXKYTKH BPEMEHU
IIPY PaBHOYCKOPCHHOM [JBW)KCHUM C HadalbHOU
CKOPOCTBIO, paBHOW Hymw0. M3ydyeHue IBHKEHUS
HIapyvKa B BSA3KOM JKHUIKOCTU. M3ydyeHue nBUKEHMS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

IIpunnun orHocutensHOCTH ['amunes.  Ilepselid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cyneprno3uuuu cuil

2.2.3

Bropoii 3akoH HeroToHa /11 MatepuanbHOM TOYKH
B uHepuuanbHoi cucreme orcuéra (MCO). Tperuii
3akoH HploTOHA [171s1 MaTepHalibHbIX TOYEK

2.2.4

3akoH BceMUpHOTO TiaroteHus. Cuma TIKECTH.
[lepBas kocmuueckasi CKOpocTb. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKCHHUSI M cuiia TpeHus mokos. Koadoumnment
TpeHus. Cuna CONpOTUBIICHUS NP JABWKEHUU Tella
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[locTymarensHOE ¥ BpamaTtelnbHOE —JBHIXKCHUE
abCoIIIOTHO TBEPOTO Tea

2.2.8

MOMEHT CuIbl OTHOCUTEIBHO OCH BpAlLECHUS.
[1;meyo cumel. YcnoBust paBHOBECHs TBEPIOIO Teia B
HUCo

2.2.9

TexHuueckue yCTpOﬁCTBaI HNOAIIHUITHUKH, IBUKCHHUC
HNCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne paboTel. M3ydeHwe BHKECHHS
Opycka MO HAaKJIOHHOW IMJIOCKOCTH MOJ JIEHCTBUEM
HECKOJBKUX chil. VccrnenoBanne 3aBHCHMOCTH CHJ
YOPYTrOCTH, BO3HHKAIOMIUX B  JAehOpMHUPYEMOt
MPY>KWHE U PE3MHOBOM 00pa3ile, OT BEIMYUHBI UX
nedopmaruu. MccnenoBanue yclioBUi paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHAJIbHBIX TOYCK. I/IMHyJIBC CHJIbI U UI3BMCHCHUC
HUMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus umnyisca B MCO. PeakTuBHOE
JBUKECHHE

2.3.3

Pabora cuiiet




2.34

MOITHOCTE CUJIBI

2.3.5

Kunernyeckass »Heprust MaTepuUalbHOW TOYKH.
TeopeMao KUHETUYECKOM YSHEPTUU

2.3.6

[TorenuuanpHas sHeprus. [loTeHIMaTbHAS SHEPTUs
yIpyro neopMUPOBAHHON MPYKHUHBI.
[ToreHnMaabHas SHEPTHS TeJia BOJIU3U MTOBEPXHOCTH
Seman

2.3.7

[TorennuanbHble M HEMOTEHIMAIbHBIE CHIIBL. CBsI3b
paboThl HEMOTEHUUATBHBIX CWJI C HW3MEHEHHEM
MEXaHUYECKOM HHEPruM CUCTEMBl Te€l. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUU

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHudyeckue  yCTpOMCTBA:  JIBUJKEHHME  PAaKET,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

2.3.10

[TpakTueckue padotel. M3yueHune cBsi3u ckopocTei
TeJl IpU Heynpyrom ynape. MccinenoBanue cBs3H
paboThl CcHUIBl C M3MEHEHHEM MEXaHMYEeCKOU
SHEPIuu Teja

3 MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUN
OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TeopuH. DBpOoyHOBCKOE IBHKEHHE.
Juddysus. Xapakrep ABUKEHHS U B3aUMOJEHCTBUSA
4acTHUL BeNlecTBa
Mopgenu CTpOeHMS Tra30B, KUAKOCTEW U TBEPABIX

3.1.2 Tel W OOBSICHEHHWE CBOICTB BEIIECTBA Ha OCHOBE
ITUX MOJEeN

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrosinHast ABoraapo

31 314 TemmmoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. lllkana remneparyp Llenbcus
Mopene uaeanpHOro rasa. OCHOBHOE ypaBHEHHE

3.15 MOJIEKYJIIPHO-KHHETHYECKOW TEOPUU HIACAIBHOTO
rasa
AOcomoTHasE TeMmmeparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOW HHEpruM  TEIUIOBOTO  JIBHIKEHUS
yactul rasa. [lIkana remneparyp KenpBruna

317 VYpaBuenue Kianeiipona — MenneneeBa. 3akoH
JanproHa

318 I'a3oBbIe 3akOHBI. 301mpoLiecchl B HaeanbHOM rase ¢

MOCTOAHHBIM KOJMYCCTBOM BCIHICCTBA: H30TCpMaA,




M30X0pa, n300apa

3.1.9

TexHUuYeCKue yCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue padotel. 3MepeHue mMacchl BO3ayxa
B KJlacCHOM KomHaTe. MccrienoBaHue 3aBUCUMOCTU
MEXIy TMapaMeTpaMU COCTOSHUSL Pa3pexeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMMKNA

321

TepMmoguHamuyeckas cucTeMa. Buyrpennss
SHEPTUsI TEPMOJUHAMHUYECKOU CHCTEMBI M CITIOCOOBI
€€ N3MeHEeHNA

3.2.2

KonunuectBo Ttemnotrel u  pabora. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UJIEAIbHOTO ra3a

3.2.3

Bunpr TeIUIONepeIavuu: TETJIOMPOBOIHOCTb,
KOHBEKILUSA, W3JIydyeHue. TermmoéMKOCTh  Tena.
VYnaenpHas  TennoéMKOCTH  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

3.24

IlepBbii 3akOH TepMoAuMHAaMUKHU. I[IpumeneHue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H3OIPOLECCAM.
I'paduueckas uHTEpIIpeTays padoThI raza

3.25

TeruoBele  mamuHbl.  [IpuHmuner  pencTBus
TerioBbIX MammH. [IpeoOpazoBanusi sHepruu B
TeroBbIX MamuHax. Kosdduuuent monesHoro
nevictBus (manmee — KIITJ1) TeroBoii mammHbL. [pkn
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOpaTtumocTthb
IIPOLIECCOB B Mpupone. TernaoBble JBHUTATENH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETUKH

3.2.7

TexHu4eckne yCTpOWCTBA: IBUTATENIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIMOHED

3.2.8

[TpakTnueckue paboTel. W3mepeHue ynenbHOU

TETIOEMKOCTH

3.3

###Par### AT PEI’ ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

I[NEPEXO/IbI

331

[TapooOpa3zoBanue W KoHIeHcalus. Mcnapenue u
KUTICHWE. YJelmbHas TeIuloTa MapooOpa3oBaHus.
3aBUCUMOCTh TEMIIEPATyPhl KUTICHHS OT JaBJICHHUSI

3.3.2

AOCONIOTHAS U OTHOCUTENbHAS BIAXKHOCTh BO3yXa.
Hacepiuennsii nap

3.3.3

Teépmoe Tteno. Kpucramnmueckue u amopQHbIe
Tena. AHMU30TPONMS CBOMCTB KpHCTA/LIOB. JKuukue

Kkpuctayabsl. CoBpeMEHHbIE MaTepHUaIIb




[InaBnenne m kKpuctayuM3anus. Y AeibHasg TEIIOTa

3.34
riasnenus. Cyomumanus
3.3.5 VYpaBHeHuUe TEII0BOro 6amaHca
TexHuuueckue YCTpOICTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETpP, TEXHOJIOTHH MOJy4YEHUs
COBPEMEHHBIX  MaTepualioB, B TOM  YHUCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTueckue paboTel. M3MmepeHue BIIaXXHOCTU
BO3/yXa
4 DJIEKTPOAMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OnekTpusanus Tel. OIEeKTpUuecKuil 3apsna. JlBa
BH/JIA JICKTPUYECKUX 3aPsII0B
412 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
DJIeKTpUUYECKOe ToJe. Hanpsoxk€HHOCTD
4.1.5 ANIeKTpUYecKoro mois. [IpuHIun Cyneprno3uiuH.
Jluany HanpsSHKEHHOCTH STIEKTPUUECKOTO OIS
416 Pabora cuIl AJIEKTPOCTATUYECKOTO OIS
[Torenman. Pa3HOCTh MOTEHIIHAIIOB
4.1 [IpoBOAHMKN W JTUDJIEKTPUKA B  TIOCTOSTHHOM
4.1.7 ANEKTPUIECKOM oJIe. Jwusnexrpudeckas
MIPOHUIIAEMOCTD
OnektpoéMkocTs. KonaeHcarop. DieKTpo€MKOCTb
4.1.8 MJIOCKOTO KOHJEHCAaTOopa. OJHEPTHs 3apsiKEHHOTO
KOHJIEHCATOpa
Texnuueckue YCTPOMCTBA: DIEKTPOCKOI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpHOOpPOB,  KOHJEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED
4.1.10 HpaKTI/Il.I.eCKI/IC paboTHL. N3mepenune
ANEKTPOEMKOCTH KOHAEHCAaTOpa
##Par###IIOCTOSHHBIN DJIEKTPUUECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcenoBus CYILIECTBOBaHUS MIOCTOSIHHOTO
4.2.1 ANEKTpUIEeCcKOro Toka. Mcrounuku Toka. Cuia Toka.
4.2 ITocTosIHHBIN TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ygacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJIICHHUE. VY nenvHoE

COIIPOTHUBJICHUEC BEIICCTBA




4.2.4

HOCJ’ICI[OB&TCJ'II)HOC, nmapai€jibHOC, CMCHIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

PaboTta snextpuyeckoro Toka. 3akoH JDkoyms —
Jlenna

4.2.6

MontHoCTb SJICKTPHUYECKOI'O TOKa

4.2.7

anekTponaBrkymmas cuia (manmee — OJJC) wm
BHYTPCHHEE CONPOTUBIICHUE HWCTOYHHKA TOKa.
3akoH Oma s MOJIHOM (3aMKHYTOM)
aNeKTprudeckoii enu. Kopotkoe 3amMbIikanue

4.2.8

OJNEKTpOHHAas IMPOBOJUMOCTb TBEPABIX METAJIOB.
3aBUCHUMOCTb  CONpPOTUBJIEHUS  METalIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTpuueckuii TOK B  Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonuuku. CoOCTBeHHass W MpPUMECHas
MPOBOJIUMOCTH TIOJIYIPOBOJHUKOB. CBoOICcTBa P-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

DNEeKTpUYECKUM TOK B JIIEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLUALUS. DIEKTPOJIN3

4.2.12

aﬂeKTpI/ILIeCKI/Iﬁ TOK B razax. CaMOCTOSATENbHBIA H
HECaMOCTOSTENbHBIN pa3pdan. Paznuunble THIBI
CaMOCTOATCIIBHOT'O pa3psaa. Moanus. I1ma3zma

4.2.13

TexHuueckue yCTpOWCTBA: aMIEPMETP, BOJIBTMETP,
peocTaTr, HCTOYHUKH TOKA, JIEKTPOHArpEBATEIIbHBIE
puoopHI, 3JIEKTPOOCBETUTENBHBIE pUOOPHI,
TEPMOMETP CONPOTHUBJIEHUS, BaKyyMHBIM JHOJ,
TEPMUCTOPbI u (GhoTOpE3UCTOPHI,
MOJTYTPOBOTHUKOBBIN U0, TAJIbBAHUKA

4.2.14

[IpakTueckue paboThl. M3yueHue cMenIaHHOTO
COEZIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC uncTrouHMKa TOKa M €ro
BHYTPEHHETO COIIPOTHBIICHUS. Habmonenue
AIIEKTPOJIA3A

11 KIIACC

Kon
pa3nena

Koanposepsiemoro
3J1eMEHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

4

OJIEKTPOAMMHAMUKA

4.3

##HPartHH#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIMA




ITocTostHHEIE MAarduThbl. BsaumopeiictBue

43.1
MOCTOSIHHBIX MarHUTOB
MaruutHoe nosie. BekTop MarHUTHOW WMHIYKLIHH.
432 [Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN
e MHAYKIUMK. KapTuHa TUHUNA MarHUTHOW MHIYKLIIMHU
TOJISI TOCTOSTHHBIX MarHUTOB
MarnuTtHOe 1ose ImpoBoAHHKA ¢ TOKOM. Kapruna
JUHUN TOJNSl JUIMHHOTO MPSIMOTO TMPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBIIEBOTO NMPOBOJHUKA, KATYIIKU C
TokoM. OnmweiT  DOpcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOJIyJIb M HalpaBJICHHUE
Cuna Jlopenma, e€ MOIynb H HalpaBlICHUE.
435 JIBI>KEeHHE 3apsHKEHHON YacCTHIBI B OJHOPOIHOM
MarHuTHOM noje. Pabota cunbl Jlopenia
4.3.6 SIBieHME 3IEKTPOMArHUTHON UHTYKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOU
o uHaykin Papajes
Buxpeoe anexrpuueckoe noae. 3C nHIyKIIMK B
4.3.9 MPOBOJIHUKE, JBIKYIIEMCS [OCTYyHaTelIbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNeHne camounaykuuu. DC
- CaMOMH/LYKIIUH
4.3.12 OHeprus MarHUTHOTO MOJIs KaTyIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHUYECKHE yCTPOUCTBA: MOCTOSSHHBIE MAarHUTHI,
4.3.14 AIIEKTPOMArHuThl, AIEKTPOJIBUraTeNb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
[TpakTdeckne paboThl. l3yueHne MarHUTHOTO
MOJIsL KaTYIIKU ¢ TOKoM. MccrenoBanue neicTBUS
4.3.15 MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.

HUccinenoBanne  sIBICHHUSA 3JIEKTPOMArHUTHON
WHIYKITAW

5 KOJIEBAHUS 1 BOJIHBI
##HPartH#MEXAHNYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
KonebarensHast cucrema. CBoOOIHBIE KOI€OaHUS.
5.1 5.1.1 INapmonnueckne konebanusa. Ilepuon, wyactora,
amMIuITya U dasza KoyebaHuin
5.1.2 [Ipy>xuHHBI MagTHUK. MaTeMaTHYECKUH MasSTHUK




5.1.3

YpaBHeHue TapMOHUYECKUX KOJIeOaHMi.
Kunematnyeckoen  JMHAMUYECKOE  OIKCAHUE
K0J1€0aTeIbHOTO ABM)KEHUS

5.14

IIpeBpamieHe 5SHEpruM INpU TapMOHUYECKHX
KosnebaHusax. CBsA3b  aMIUIMTYIbl  KoJeOaHUi
MCXO/IHOM BEJIMYMHBI C aMIUIUTYJaMH KoJieOaHui
€€ CKOpPOCTU U YCKOPEHMS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
AJIEKTPOMArHUTHBIE KOJICOAHUST B UACATHHOM
KoJIe0aTebHOM  KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMHU u AJIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

3aKkoH COXpaHCHHA  OHCPruu B  HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpPC

5.1.7

Boinyx1eHHbIE MEXaHUYECKHE KOJICOaHU.
Pe3onanc. Pe3oHancHas kpuBas. BeIHyXIeHHBbIE
AJICKTPOMAarHUTHBIE KOJICOaHMS.

5.18

Ilepemennsblil Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN
TOK.

5.19

MonIHOCTh MEPpEMCHHOTO TOKa. AMHJII/ITYI[Hoe u
HeﬁCTBYIOHICG 3HAYCHUEC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancpopmarop. IIpousBoacTBo, mnepenada u
norpebieHue JNEKTPUYECKOU SHEPIHH.
OKOJIOTUYECKUE  PUCKU  TPU  NPOU3BOJACTBE
AIEKTPUUECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUsl DJIEKTPOIHEPTHH B IOBCEIHEBHOU
JKU3HU

5.1.11

Texnuueckue yCTpPOMCTBA: ceifcmorpad,
JJIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIIepesayd

5.1.12

IIpakTrueckue paboThI. Hccnenosanne
3aBUCHUMOCTH TIepHoJia MajblX KojeOaHuil rpysa
Ha HUTH OT JJIUHBI HUTH M MAacChl Ipy3a.
HccnenoBanue IEpEeMEHHOIO TOKa B LENHU U3
MIOCJIEZIOBATENBHO COENMHEHHBIX KOHJEHCATOPA,
KaTYIIKH U PE3UCTOpa

5.2

###PartH#MEX AHNYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrnpocTpaHeHHUS. [Tepuon. CxopocTthb
pacnpocTpaHeHHs U JUTMHA BOJHBL [lonepeunsie u
MIPOJIOTIbHBIE BOJIHBI
522 ###Par###  Unatepdepennus wu  audpakmus

MCXaHHUYCCKHUX BOJIH




5.2.3

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

5.24

DJeKTPOMarHUTHHIE BOJIHBL. Y CJIOBHSI U3ITyYCHUS
AIIEKTPOMArHUTHBIX BOJH. B3ammHas opueHrtanus
BeKTOpoB E, B 1 v B 31eKTpoMarHuTHoO# BoJIHE B
BaKyyMe

5.25

CBolicTBa 3JEKTPOMarHUTHBIX BOJIH: OTPaXECHUE,
IIPEJIOMJIEHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdepenims. CKOpPOCTh 3IEKTPOMAarHUTHBIX
BOJIH

5.2.6

[llxkana snekTpoMarHUTHBIX BOJH. [IpuMeHeHue
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHTTBI pPagnoCBsI3H u TEJIEBUIECHHU.
Panuonokamnus. DJIEKTPOMArHUTHOE 3arpsA3HCHHE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue yCTpoOiCcTBa: MY3BIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMAarHOCTUKA B
TeXHUKE W MEIUIIMHE, pajap, PaauoNpPUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-meup

5.3

#HH#HPar##HOIITUKA

5.3.1

[IpsMonMHEHOE  paclpoCTpaHEHHE CBeTa B
oxHOpoHOH cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPaXXEHHUS CBETA.
[TocTpoenue n300paxeHuii B JIOCKOM 3epKaje

5.3.3

[Tpenomnenue ceera. 3aKOHBI IPEIOMIIEHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

534

ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIN
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceeta. CioxHbBIN cOcTaB OJIOT0 CBETA.

[BeT

5.3.6

Cobwuparore U paccewBaroIIre JHH3bIL. ToOHKas
nrH3a. POKYCHOE PACCTOSHUE U ONTHUYECKas CUja
ToHKOM JmH3bl. [locTpoeHue wu300paxkeHuii B
coOMparoMX U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3EL. Y BelIMUEHHUE, TaBaeMOE JIMH301

5.3.7

Hpeﬂenm NPpUMCHUMOCTH FCOMCTpI/I‘ICCKOﬁ
OIITUKHU

5.3.8

Wutepdepentus ceera. KorepeHTHbIE HCTOYHUKH.
VYenosus HaOII01eHUS MaKCHUMYMOB u
MUHHUMYMOB B HMHTEP(EPEHLMOHHON KapTHHE OT
JIBYX CHH()a3HBIX KOT€PEHTHBIX HICTOYHUKOB




Hudpakmus cera. JudpakinmoHHas pemérka.
539 YcnoBue HaOIIOICHUS TIIaBHBIX MaKCHMYMOB TIPU
h NaJicHid  MOHOXPOMAaTMYeCKOro  CBeTa  Ha

TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusarus cBera

TexHuueckue YCTpOICTBA: OYKH, ayna,
5311 doroanmapar, MPOEKIIMOHHBIN amnmapar,
e MHKDPOCKOII, ~TEJIECKOI, BOJIOKOHHAs OITHKAa,

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[paktuyeckue paboOThL. M3MepeHue MoKasaress
5312 TIPETIOMIICHHSI. HccnenoBanue CBOWCTB
h n300pakeHuii B nrH3ax. Habmronenue aucrnepcun

CBCTa

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHuku. [locTynarsl TeOpUM OTHOCUTEIBHOCTH:
' WHBAPUAHTHOCTb MOXYJIS CKOPOCTHM CBE€Ta B

BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2 OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
. 3aMe,Z[JIeHI/Ie BPEMCHHU U COKpALICHUC AJIMHbI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CeBsi3b  Maccel C OHEprued U  HMITYJIbCOM
6.4 CBOOOIHON YaCTHUIBI. DHEPTUs MOKOSI CBOOOTHOMN
JACTHIIBI

KBAHTOBAA ®U3UKA

7.1

#iHPar###3JIEMEHTBI KBAHTOBOM OITTUKU

@®otonsl. ®opmyna Ilmanka cBA3uM dHEpruu
7.1.1 dboTOHa C €ro YacToToW. DHEPTHsi W HMITYJIbC
dboTtona

OtkpeiTHE U uccnenoBanue Gporodadpdexra. OnbIThH

7.1.2
A.T'. CroneroBa. 3akoHs! hoTodddexTa

713 VpaBuenne OiHmTeHa ana  ¢doTorddekra.
o «KpacHas rpanumna» gorosddexra

7.1.4 Hasnenue cera. Onbitel [1.H. JIeGenesa

7.1.5 XUMHYECKOE IEUCTBUE CBETA

TexHuueckue YCTPOMCTBA: ($hoTO3IEMEHT,

7.1.6
dboTomaTuuK, COTHEUHAss OaTapesi, CBETOIHO]]

7.2

CTPOEHME ATOMA

Mopnenb aroma Tomcona. OnbiTel Pezepdopna mo
7.2.1 HCCIIEIOBAHUIO CTpOeHMs aTtoMa. [ImanetapHas
MoJieIb aToMa




71.2.2

[Toctrynatet bopa. W3nyueHwe u MOIIONIEHUE
(GbOTOHOB MpHU MEepexosie aToMa C OJHOTO YPOBHS
sHepruu Ha Jpyrod. Buael cnektpoB. Crextp
YpOBHEH HEPruu aToMa BOAOPOIa

7.2.3

BosHoBbie cBolicTBa yactuil. Bonnbl ne bpoitns.
KopmyckynsapHo-BomHOBOH ayanusm. [udpakmus
AJIEKTPOHOB Ha KpHUCTAJIIaX

7.24

CrioHTaHHoOE n BBIHYXKICHHOC H3JTYy4YCHHUC.
YeTpoicTBO U IpUHIAI PabOTHI J1a3epa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPaJIbHBIM aHAIU3
(crieKTpOoCKoOII), J1a3ep, KBAaHTOBBI KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0/IEHUS 51 perucTpanuu
AJIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. ONBITH Pe3epdopaa
M0  OMNpPENCICHUIO COCTaBa  PaJAMOAKTUBHOTO
u3nyuyenusi. CpoiictBa anbda-, OeTa-, Tramma-
u3NMy4deHus. BiausHue paguoakTUBHOCTH HA KUBBIS
OpTaHU3MBI

7.3.3

OtkpbiTHE mNpoTOHAa U HeWTpoHa. HykioHHas
mojnenb siapa [eiizenOepra — MBanenko. 3apsin
sapa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

Anbda-pacniafi. DJIEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3aKoH
pPaInoaKTUBHOTO pacrajia

7.3.5

OHeprus CBA3M HYKJIOHOB B siipe. fIepHbIE CHIIBI.
Jedext macchl sapa

7.3.6

SAnepHble peakuun. JleieHne U CUHTE3 SAEp

7.3.7

SAnepubii  peaktop. TepMOsSAepHBIA  CHHTE3.
[IpoGyieMbl U MEPCIEKTUBHI SIIEPHON IHEPTETUKH.
DKOJIOTMYECKUE aCIEKTHI IAEPHON SHEPTETUKHU

7.3.8

OnieMeHTapHble 4acTUlbl. OTKpBITHE ITO3UTPOHA.
@yH1aMEHTAIIbHBIE B3AUMOICHCTBU

7.3.9

TexHudyeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblii peakTop, atoMHasi 6omba

7.3.10

[Tpaktuyeckue pabotTel. MccnenoBanue TpekoB
qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3ausi, spKU€ 3BE3IBI,




IJIaHETHI, UX BUAUMOC IBUKCHUC

8.2

ConneuHast cucrema. IlnaHeTbl 3eMHON TpymimbI.
[InaHeThI-TUTaHThl U HMX CHYTHUKH, KApIUKOBBIC
manetsl. Masblie Tena CoJTHEUHOU CUCTEMBI

8.3

Connne, ¢orochepa m armocdepa. ComHeuHas
aAKTHBHOCTb

8.4

Uctounuk sueprun CosiHia v 3BE311

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, paauyc, TeMIIepaTypa, ux
B3aUMOCBs3b. /lnarpamMmma «CreKTpagbHbIA KJIacc —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
[IOCJIEZI0BATENbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JUISL 3BE3] IJIABHOU
[IOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMEHHbIE NIPEICTABICHUS O IPOUCXO0XKICHUN
u 3Boronnu CoslHIa ¥ 3BE311. DTansl KU3HU 3BE3]L

8.7

Mneunslii IIyte — Hama [Mamakrtuka. CrnupanbHas
cTpykrypa ['anakTuku, pacnpeneneHue 3BE31, rasa
n neumi. [lonoxenne u nemxenue ConHua B
I"anaktuke. [1nockas u chepuyeckas MoICUCTEMBI
l"amakTkn

8.8

Tunbl ranakTuk. PaguoralakTMKd HW  KBa3aphl.
UéEpHbie nbIphI B iApax rajlaKTUK

8.9

Bcenennas. Pacmupenue Bceenennoii.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, Teopusa bosbpmoro B3peiBa. Mopeinb
«ropsiuer Beenennoii». PennkroBoe nznyueHue

8.10

MacmrabHas CTPYKTypa Bcenennoit.
MerarajiakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

CdopmupoBaHHOCT, YMEHHI pacro3HaBaTh (U3HUECKUE SBIICHUS

(Hpoueccm) H OOBICHATH UX HAa OCHOBE HN3YUCHHBIX 3dKOHOB

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

BCIIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

CpopMHUpPOBAaHHOCT, YMEHUW TMPUMEHATH 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM buszuku u TEPMOJIMHAMUKH,
ANEKTPOAMHAMUKH, KBAHTOBOM (M3HMKHU AJis aHanu3a U OOBSICHEHHS
SIBJICHUA MHUKPOMHpA, MaKpoOMHpa U MeraMupa, pa3inyaTh YCJIOBUS
(rpanutbl, 06J1aCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOmmii xapaktep (yHAaMEHTAIbHBIX 3aKOHOB W OTPAHHUYEHHOCTH
WCIONIb30BaHUs YaCTHBIX 3aKOHOB; aHAJIM3HPOBATh (DU3HUECKUE
MpOILIECChl,  HUCIOJB3ysl  OCHOBHBIE  IOJIOKEHUS, 3aKOHbl U

3aKOHOMEPHOCTH

C(l)OpMI/IpOBaHHOCTB YMCHHA PA3JIM4aTh YCJIOBUA TMPUMCHUMOCTU

Mojieneil PU3NYEeCKuX TeNl U MPOIECCOB (SBICHUIN)

CpopMHUpPOBAaHHOCT, YMEHHS peliaTh pacu€THhIE 3a7adyd C SBHO
3aITaHHOW W HESIBHO 3aJ]aHHON (U3MYECKOW MOJENIbIO: Ha OCHOBAaHHUH
aHallM3a YCIIOBUS BBIOMpaTh (U3MYECKHEe MOJETH, OTBEYAIOIINe
TpeOOBaHUAM 33724, IPUMEHSATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U ToCTynaTel  (U3WYECKUX  TEOPUH  TPH  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYETHI HA
OCHOBaHUU MMEIOUIUXCS JAHHBIX, AaHAJIU3UPOBaTh peE3yJbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yNbTaToB

Pemate kadecTBeHHBIE 3a7auyd, TpeOyrole MPUMEHEHUS 3HAHUHU U3
pPa3HBIX pa3feNioB IIKOJHHOTO Kypca (DM3WKH, a TakKKe WHTETpaIuu
3HAHUA W3 JpPYrHMX MPEAMETOB €CTECTBEHHOHAYYHOIO IIMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCy)KJACHUW C OMOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘IGCKI/IG SIBJICHUA




Brnanenue OCHOBHBIMHU METOJIaMH HAY4HOT'O MO3HAHUA,
HCIIOJIb3YCMBIMHU B (1)I/ISI/IKGZ NpoBOAUTL HPSAMBIC KW KOCBCHHBIC
U3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJIBHBIH CIIOCOO
U3MEPEHHS U HCIOJIb3Yysl M3BECTHBIC METOJbl OLEHKH IMOTPEIIHOCTEH
U3MEpPEHHUH, MPOBOAMTH HCCIEIOBAHUE 3aBUCHMOCTEH (U3UUECKUX
BCJIMYHUH C HUCIOJIB30BAHUCM  IIPAMBIX I/I3MepeHPll>'I, OOBSACHATE
MOJIYUYCHHBIC PE3YJIbTAThl, UCIIOJIb3Yyd (1)I/I3I/I‘-IGCKI/IC TCOPHHU, 3aKOHBI 1
MOHATHSA, ¥ JIeNIaTh BBIBOABI, cCOOMIONATh MpaBmiia 0€30MacHOTo Tpyaa
IIpY TIPOBEACHUH HCCIIEIOBAHUM B paMKax y4eOHOTO 3KCIIEpUMEHTa U
y4e0HO-HCCIIeI0BATENbCKOM  EATEIBHOCTH  C  HCIIOJIb30BAaHHEM
OUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

o0opynoBaHus

CpopMHUpPOBAaHHOCT, ~ YMEHHUW  aHAIM3UPOBaTh M OIICHUBATH
MOCIICAICTBHS OBITOBOM ¥ MPOW3BOJICTBEHHON JIEATEIIHHOCTH YEJIOBEKa,
CBSI3aHHON C (PU3MYECKUMH TPOLIECCAMH, C TO3UIUN SKOJOTHYECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o paloHaIbHOM
NPUPOAONOJIb30BAHUHK, a  TakkKe€  Pa3yMHOM  HCHOJIb30BAHUH
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JId JaJbHEWIIEr0 pPa3BUTHS

YCIOBCUCCKOI'O O6H_ICCTB8.

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

10

ChopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUUM U 3aKOHBl [UJI aHalu3a u
00BsiICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIIMX Ha 3BE3NAX, B
3BE3MHBIX CHUCTEMax, B MEXTaJIaAKTUYECKON cpefe; JBIKCHHS

HEOECHBIX TeJI, DBOIIOMH 3BE€311 M Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®U3UKE
Kon
pasie "
Kon 31emenTa IIpoBepsieMblii 3JIeMeHT coAepKAHUA
Ja/te
MBI
1 MEXAHUKA
1.1 KMHEMATHKA
111 Mexanuueckoe JIBMDKEHUE. OTHOCHUTENBHOCTD
o MEXaHHUYECCKOI'O ABUXXCHU. Cucrema orcuéra
MarepuaibHas TOUKA.
4
Eé pamyc-BekTop:
F(r)=(x(e) y(e ) =(r)).
TpaeKTopIid,
IepeMEIICHIIE!
1.1.2 - = - - =
Ar=r(ty)-r(t)=rn—n=
= (Ax, Ay, Az),
Iy TE.
CoxeHIe l'IEpeI‘leI_I]EHIIfIZ
A=A + A
CkopocTh MaTepuanbHOU TOUKHU:
. AF ~
O=— =}‘|,'=[U,_.U1_.U_].
.&.r _'I.I'—':' : ) B
1.1.3

Ax . ' .
v.o=— =X,. @HAJOTIYHO v, =y, U.=Z,.
=0

CrokeHIe CKOPOCTeIl: 0, =0, + 0, -

Brrunciienne nepeMeeHus U yTu MaTepuaibHON




TOYKHU IIpU HpHMOHHHCﬁHOM JBUXXCHUU BIOJIb OCH X IO

rpaduky 3aBHCUMOCTH Vx(t)

o . Ap _
YCKDPEHIIE MaTEePHAMBHOII TOYKIL a = —L =u,
r—0

At
114
Ao C
a =—3 =(uv,).". amanorm4Ho a, =(v, ', a.=(t
A |yt r
PaBHOMEpHOE IPAMOIIMHENHOE JBUKEHHUE:
x(t) = xg + Vpyt
1.1.5
U (t) — vg, = const
PaBHOYCKOpEHHOE NPAMOIMHENHOE IBHKCHHUE:
ats
x(t)=x,+uv, t +-2
vit)=u, +at
1.1.6 a. = const
U_’:.T - U.l‘.'r = EH.T [Il _I]]
L
HPII IBILKESHINI B O[THOM HANPABIISHHI IIVIE S = —
1.17

CBoOoaHoe majieHne. Y CKopeHrue CBOOOTHOTO TaICHHS.




Yo o

(0] Xo (
JIBrkeHue Tema, OpOIIEHHOTO TOJX VyIJIOM O K

TOPU30HTY:

[.‘r{f} =X, + Uyt =3 +U,cosa-7

P . 2
V() =y, + U, t+ g1T =V, tU,sina- i
v (t)=uv, =u,cosa

v.(t)=v,, +g1f=v,sina— gt

g.=0
g =—g=const

1.1.8

KpuBonuneriHoe nBuxeHue. [[BrmkeHne MaTepuaibHOM
TOYKH IO OKPYKHOCTH.
VYrioBas v JIMHENHAsA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBHKEHHUH TOYKH IO OKPYKHOCTH

_27t_2
w= = U

LleHTpOCTpEMUTENBHOE YCKOPEHHE TOUKH:

Qe =F=w2R

[TonHOE ycKkOpeHre MaTepruaibHON TOYKH

1.1.9

Tsépnoe teno. IloctynarenbHoe n BpamaTesbHOE

JIBUKEHUE TBEPAOTO Tena

1.2

JTIMHAMUKA

121

HNuepumaneuble cuctembl otcué€ra. llepBbiii  3akoH

Herorona. IlpuHiun otHocuTensHOCTH [anumnes

1.2.2

Macca tena. IImoTHOCTE BelliecTBa:




i)
I
<[ 3

1.2.3

Cuna. [IpuHIMn cynepro3uuuy CUI:

>

FpaBHo,aeﬁCTB = Fl + F2+' -

124

Bropoii 3akoH Hprorona: nius mMaTepHalbHONM TOYKH B
14(60)

-
>

F; =may;
Ap = FAt

npu

F = const

1.2.5

-———

—_

‘Fi2 FEI

Tperuii 3akoH HproTOHA /1511 MaTepUanbHbIX TOYEK:

-

Fip = —Fp

1.2.6

3akoH BCEMHUPHOI'0 TATOTCHUA: CHJIBI HNPUTKCHUA

MEXJy TOYCYHBIMHA MaccaMU paBHbI
mim;

F=6—p

Cuna Tsokectu. lleHTp TsbkecTn Tena. 3aBUCUMOCTH
CHJIBl TSDKECTH OT BBICOTHI N Hax MOBEPXHOCTHIO
TuTaHeTsl pagmycoM RO:

GMm

M9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbXKEHUS:

Frpz.uN-




Cuna TpeHus nokos:

Fp < uN .

Koaddurment tpenns

[laBiienue:
1.2.9 _B
P=%
CTATHUKA
3
F
131 MOMEHT CuJIbl OTHOCUTENIBHO OCH BPAILIEHHUS

-

IM| = FI, rae | — mutewo cuner F

OTHOCUTCJIBHO  OCH, HpOXO,Z[HH.ICfI qcpe3  TOYKY 0]
NEPpHNCHAUKYIIIPHO PUCYHKY

LenTp macc Tena. LleHTp Macc CUCTEMbI MAaTEpHATbHBIX

TOYCK:

B myr +myry+...
1.3.2 BN Myt

B o1HOpOAHOM TTOJIE TSXKECTH

(g = const

LOCHTP MACC TCjia COBMAAACT C €ro HCHTPOM TAKECCTU

VYcnous paBHoBecus TBEporo tena B MCO:

[M+M,+...=0

1.3.3 .
|E+Fy+...=0
1.34 3akoH [lackans
JlaBrienue B )KUJIKOCTH, Tokoseics B UCO:
1.35 P = Do+ pgh

3akoH Apxumena:
1.3.6 : .

FApx = _PBbITeCHl




€CJIM TEJIO U KUAKOCTh mokoaTcd B MCO, To

FApx = ngBbITeCH

VYcioBue miaBaHus TEN

14

3AKOHbI COXPAHEHN S B MEXAHUKE

14.1

Nmnynbc MmaTepruanbHOM TOYKH:

p=mv

1.4.2

NMmnynec cuctemsl Tei:

p=p +p2t..

1.4.3

3aKOH M3MECHCHUS U COXpaHCHU UMITYJIbCa:

B UCO

- -

Ap = A(pl + p2+' . ) = FlBHE]_LIHAt + FZBHeLUHAt+' .

B MCO , ecniu

Ap = A(py +po+...) =0, ecnu

- -

FlBHe]_LIH + FZBHemH'l'- ..=0

PeakTnBHOE IBMKEHIE

1.4.4

F
ﬁ(x‘

Pabota cuibl Ha MaJIOM NTEPEMEIIEHUN:

:1=|}*=|-|.-'l'l.f"|-c05 a=F, Ax

1.4.5

e
=
Ty

MoOnHOCTE CHIIBI:
eciu 3a Bpems At

pa60Ta CHJIbI UBMEHACTCA Ha , TO MOIITHOCTH CHJIbI




1.4.6

Kunernueckast sHEprust MaTepruaaIbHON TOUKHU:

mv?  p?

E}CI/IH =

2 2m
3aKOH N3MCHCHUA KI/IHGTH‘IGCKOﬁ 3HeerH CUCTCMBI

MatepuanbHbIx ToYek: B UCO AEkun = Al + A2 + ...

1.4.7

ITorennuanpHas OHCPI'UA:

JJIA ITIOTCHIIUAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

ITorennuanpHas OHCPIusa MaTCpHaHLHOﬁ TOYKH B
OOHOPOJHOM II0JIC TAKECTHU:

EHOTeHu = mgh

[TorennuanpHast SHEprys ynpyro aeGopMupoBaHHOTO
Tena:

kx?
EHOTeHu = T

1.4.8

3aK0H U3MECHEHHS U COXpaHCHUA MEXaHUYeCKOH

SHEPTUH:
Euex = Esen ~ Enoresn.
B IICO AE,ex = Ascex nenorenn. cus
B IHHCO AE, ez = 0, eCIIH Agcex menoresm. cax = 0

1.5

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

151

l'apmonnueckue KojeOaHUs MaTepUaTbHOM  TOUKH.
Ammmutyna u ¢dasza  konebanuit. Kunemarnyeckoe
OIHMCaHUE:

x(f) = Asin| ot +o, ).

v (D) =2,

a(H=(v,),=—e'x) =a +0'x=0,

rac X - CMCIICHUC U3 PABHOBCCHS.




JnHaMu4eckoe onvcaHue:

ma, = —kx,

9TO0 3HAYUT, 4TO

OHepreTnyeckoe  ONMCaHUE  (3aKOH  COXPaHEHMs

MEXaHUYECKOI 3HepTun):

-

nv‘+£_1m;jm_k4 _

2 2 2 2

CBsi3b aMILTATY/IbI KoseOaHui CMEILICHUS
MaTepUaIbHOM TOYKHU C aMIUTUTyAaMH KojeOaHuil eé

CKOpPOCTH U YCKOPEHUS:

Upee =04, @ =04

[lepron u yacToTa KoneOaHmii:

2t 1
® vV
[Tepuog MaJbIX CBOOOIHBIX Kosie0aHuit

MaATEMAaTUYCCKOIo MassiTHHUKA:

15.2 JJT
T'=2m |—
E

Ilepuon cBOGOHBIX KOJI€OaHUN MPYKUHHOTO MasiTHUKA!

m
T=2n|—

k

Breinyxknennsie konebanusi. Pe3onanc. PeszoHaHcHas

153
KpuBast
Ilonepeunsle W mnpomonbHbIE BOJHBL.  CKOpPOCTH
pacnpocTpaHeHUs U JIJTMHA BOJIHBIL:

154

v
A=vl =—
v

Hurtepdepennius u qudpakius BOJTH

155 3ByK. CKOpOCTh 3BYyKa




MOJIEKYJISAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ©U3UKA

Mopgenu cTpoeHHUs! Ta30B, KUAKOCTEH M TBEPIBIX TEIl.
[lycth TepmoauHamMuueckasl cucreMa (Tea0) COCTOUT U3

N OJMHAKOBEBIX MOJICKYII. Torz[a KOJNYECTBO BCIICCTBA

211 N m
vV=—=—
Ny
rae N, —4ucio ABorajapo, M — macca CUCTEMBI (Tela),
[i— MOJISIpHAsI Macca BEIIeCTBa
2.1.2 TemnoBoe ABMKEHHE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaumoneiicTBre yacTUIl BELECTBA
2.1.4 Huddysus. bpoyHoBckoe ABMKEHNE
2.15 Monens uneansHoro rasa 8 MKT
CBsi3b MEXIy JaBICHUEM M CpeAHEH KUHETUYECKOM
JHEPrueil  IMOCTYMATEIBHOTO TEIUIOBOTO  JIBHYKCHHS
MOJIEKYJ UJIeaIbHOTO Ta3a (ocHoBHOe ypaBHeHne MKT):
p—lm,nF Zn{n’tcu‘ lnf
= - o = —_— - = —_— - T
3 300 2 3
2.1.6 -
rae MO — macca OHOM MOJIEKYJTHI,
N
n=—
%4
N - KOHIICHTPAIIHS MOJICKYIT
2.1.7 AoGcomoTHas Temmieparypa: T =t+273K
CBs3p TeMmeparypbl rasa CO CpPeIHEW KHHETUYECKON
SHEPrUeil MOCTYMATENbHOTO TEIUIOBOTO JBUKCHHS €ro
218 MOJICKYIT:
— (mp*) 3
Epm=|——— | =2 kT
L2 2
2.19 VYpaBuenue p = nkT

2.1.10

MOI[CJII: HNACAaJIbHOI'O ra3a B TCPMOJUHAMUKC:




(Vpaprerme Merrereea — Krareiipona
| BeIpeuKeHHe U1 BHYTPeHHEH SHepIHH

VpaBHeHNe MeHeneeBa — KiameiipoHa (IIpHM

3AMNCI):

oV =""RT =vRT =NkT, p=PRL

H H

BripakeHIle 1A BHYTpPeHHell SHepIH 0IHOaTOME

rasa (IpHMeHIIMbIe QOPMET 3aIIIcH):

3

U=3vrRr=3mr =31
2 2

3
—RT =ve, T=—p¥V
21 vt TP

3akoH JlampTOHA A JaBIEHUS CMECH pa3peKEHHBIX

ra3oB:
W3omporieccsl B pa3pe’keHHOM Ta3e C IMOCTOSHHBIM
gucioM Mojekyn N (C TOCTOSHHBIM KOJTHYECTBOM
BEIIIEeCTBA V):
n3orepMma (T = const): pV = const
nzoxopa (V = const):
p
— = const
T
2.1.12
n3obapa (p = const):
v t
— = cons
T

I'padmaeckoe npencrapnenue n3onporueccoB Ha pV-, pT-
u VT- nnarpammax.

OOBEIMHEHHBII Ta30BbIA 3aK0H:

74
p_ = const




JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIIJ_[eHHBIC W HCHACBIICHHBIC ITapbI. KauectBennas

3aBUCHUMOCTh INNIOTHOCTH W JAaBJICHHUA HACBIIICHHOI'O

2113 mapa OT TeMIIepaTyphl, UX HE3aBUCHUMOCTh OT 00BEMa
HACBIIIEHHOT 0 Iapa
Bnaxnocts Bo3ayXa.
OTHOCHTENbHAS BIAXKHOCTb:
2114 5o Puns® _ pun(D)
Bl pHacmmnapa(T) - pHaCblmnapa(T)
T V3MeHeHnne  arperaTHbIX  COCTOSHMM  BellecTBa:
o WCTIapEHHE U KOHJCHCAIHS, KUTIEHUE KHUIKOCTH
9116 N3menenne  arperatHbIX  COCTOSHMM — BELIECTBA!
o IUTaBJICHUE U KPUCTAJUIU3ALUs
2.1.17 [IpeoOpazoBanue YHEPTUH B Pa30BBIX MEpEXoax
2.2 TEPMOANHAMUKA
2.2.1 TemoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpennss sHeprus
Tennonepenaua kak crnoco0 W3MEHEHHMsI BHYTPEHHEH
2.2.3 sHepruu 0e3 cosepuieHuss paOoTel. KonBekius,
TETIONPOBOAHOCTD, U3JIyUYeHHUE
KonuyecTBo TemioTsl.
224 VY nenpHas TETIOEMKOCTH BEIIECTBA C:
Q = cmAT
VY aeneHas TeruioTa mapooodpaszosanus L: Q = Lm.
2.25 VenbHas TemaoTa miasiaeHus A Q = Am.
VY nenpHas TemoTa cropanus Torrea ¢: Q = gm
DOneMeHTapHas paboTa B TEpPMOTUHAMHUKE:
A = pAV
2.2.6
Boruncnenne pabotel mo rpaduxy mpouecca Ha pV-
rarpaMmme
[TepBbIii 3aKOH TEPMOANHAMUKH :
2.2.7 Q12 = AUjp + Agp = (U = Uy) + Ap

Annabara:




Q12 =0= A1, = (Uy — Uy) = AUy,

2.2.8

Bropoii  3akoH  TepmomumHamuiku.  HeoOparumeie

IIpOLECChI

2.2.9

[Tpunnune! gerictBus TernoBbix MamuH. KIT:
O

1
o o

= Harp Harp XHarp

n:

2.2.10

Maxkcumansnoe 3nauenue KII. [ukin Kapno:
Tarp — Tam _q— T

T

marp le*p

Max N = Mgy =

2211

ypaBHeHI/Ie TEII0BOro OanaHca:

Q1 +Q;+Q3+...=0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnekTpu3anus Tel U €€ MPOSIBICHUS. DJICKTPUUCCKUN
3apsi. JBa BUJIA 3apsna. DNIeMEeHTapHbIN
BJIEKTPUYECKHI 3apsia. 3akoH COXpaHEHUs

QJICKTPHUYICCKOI'O 3apsaa

3.12

B3aumoperictsue 3apsoB. Toueunsle 3apsaapl. 3aKOH
Kynona:
B OJJHOPOJHOM BEILECTBE C TUIIEKTPUYECKON

MIPOHUIIAEMOCTBIO &

>

F:k|‘?1|'|:]: _ 1 _|"3"1|'1
&1 4mee, 17

3.1.3

aﬂeKTpI/I‘-ICCKOC none. Ero gelictBue Ha OJICKTPHUYICCKUC

3apsbl

3.1.4

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIA:

>

. F

CInpo6an?l

[Tone Toueunoro 3apsna:




OJIHOPOJTHOE TIOJIE:

>

E = const.

KapTunbl nuHuN Hanps>KEHHOCTH ATUX TTOJICH

3.15

IloTeH1IMaIbHOCTD SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHoCTh MOTEHIIMANIOB U HANPSIKEHUE:

A1 = q(¢1 — ¢2) = —qAp = qU.
IloTeHnmanbHast 3HEPrust 3apsA/a B IEKTPOCTATUUECKOM
ToJIE:

W =q¢
A=-AW

IloTennman SJICKTPOCTATHYCCKOI'O ITOJIA:

¢_ﬂ
q

CBs3b HaprI)KéHHOCTI/I oJIs1 1 pa3HOCTU IMMOTCHUIUATIOB IJIA

OJTHOPOJTHOTO 3JIeKTpocTaTrueckoro mojs: U = Ed

3.16

HpI/IHHI/IH CYIICPIIO3UTINH SJICKTPUICCKHUX MOJICH:

- - -

E =E1+E2+,¢ =¢1+¢2+

3.1.7

[IpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU ITPOBOJHHUKA

Et=0

, BHYTPU U Ha ITIOBEPXHOCTHU IIPOBOJHUKA () = CONSt

3.18

I[I/IBJ'ICKTpI/IKI/I B QJICKTPOCTATUUCCKOM ITOJIC.

JlysnexkTpudeckasi MPOHULIAEMOCTD BEILECTBA €

3.1.9

KOHI[CHC&TOp. BHCKTpOéMKOCTB KOHACHCATOpa:

q
C==
U

DIEeKTPOEMKOCTD TUIOCKOTO KOH/IEHCATOpA:!

£€0S
= P = &(y

3.1.10

HapaHHCJII:HOG COCAMHCHUC KOHACHCATOPOB:

q =q1+qZ+...,U1 = UZ =-"'Cr[apam]_cl+C2+-"




IlocnenoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

3.1.11

OHeprus 3aps>KEHHOr0 KOHJIEHCATopa:

_qU _CcU* _ ¢*

€T 2 2C

3.2

3AKOHBI ITOCTOAHHOTI'O TOKA

321

Cuia Toka:

Ag

ﬂrﬂ_}ﬂ

TTocrosunserii Tok: | = const

Jlnst moctostHHOTO TOKA ( = |t

3.2.2

VYciioBHS CyLIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.2.3

3akoH OMa AJ1g y4acTKa LEeMu:

3.24

DnexTpuyeckoe COIPOTHUBIICHUE. 3aBUCHUMOCTH
CONPOTHUBIIEHUS OJHOPOJHOTO TPOBOJAHMKA OT €ro

JJIMHBI 1 CCUCHMU . VJIGJ'II)HOC COIMPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.25

Hctounnku Toka. 3/]C ucTouHmka Toka:

ACTopOHHHXCHn

q

E =

BryTpeHHee conpoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon Oma 11 TOMHOW (3aMKHYTOM) ASIEKTPUUYECKOM
neru: E = IR + Ir, otkyna
E

I =
R+r




3.2.7

[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+...
Rnapa}m Rl RZ

HOCHCHOB&TGHLHOC COCANHCHHC ITPOBOIHHUKOB:
U=Ul+U2+..,11=12=..,
Rl‘[OCJI = Rl + R2+

3.2.8

Pabota anekTpuueckoro Toka: A = [Ut.
3akon Jxoynsa — Jlenma:
Q =I%Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

3.2.9

MOHIHOCTI) SJICKTPUYCCKOT'O TOKA:

TenioBast MOLTHOCT, BBIJENsIEMAast HA PE3UCTOPE:

P=PR=2 =1U
R

MOIIHOCTh HCTOYHHUKA TOKA:

P = MEI.EH:I‘[
B At

=FEJ
Ar—0

3.2.10

CBOOOJHBIE HOCHUTEIHM JJICKTPUYECKUX 3apsifioB B
MPOBOJHMUKAX. MeXaHW3Mbl TPOBOJUMOCTH TBEPIBIX
METaJUIOB, PAaCTBOPOB U paCIUIaBOB 3JEKTPOJIMTOB,

ra3oB. [lonmynpoBoguuku. [1onynpoBOTHUKOBBIN U0

3.3

MAT'HUTHOE IT1OJIE




331

MexaHn4eckoe B3aUMOICHCTBUE MarHUTOB. MarHutTHoe
noje. BekTtop MarHUTHOM wuWHAYKUMHW. [IpuHiun

CyHepHO3I/ILII/II/I MAardiuTHBIX HOHeﬁ:
B = Bl + Bz +...

Jluann uHAYKUMKM MarHUTHOro mnojs. Kapruna nuHuin
UHIYKIUU MAarduTHOI'O HOJIS IIOJIOCOBOTO u

HOI[KOB006pa3HOFO IIOCTOAHHBIX MAarHuTOB

3.3.2

OnbIT Opcrena. MarHuTHOE 10JI€ MPOBOJIHUKA C TOKOM.
Kaptuna nuHui MHAYKIMK MarHUTHOTO MOJISL IJTMHHOTO
IpsIMOTO TMPOBOAHMKA U 3aMKHYTOTO KOJBI[EBOTO

IIpOBOAHHKA, KAaTYHIKHU C TOKOM

3.33

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYMHA:

F, = IBlsina, rie 0. — YroJa MEKIy HaIllpaBICHUEM

-

IIPOBOJAHUKA U BEKTOPOM B

3.3.4

Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =1 q | vBsina

-
-

II€ 0. — yroa MeXAy BeKTopamMu vu B
JIBrokeHue  3apsOKEHHOM — 4acTULbl B OJHOPOJHOM
MarHuTHOM IOJI€

3.4

OJIEKTPOMATHUTHAA MHYKIA

341

IToTok BCKTOpPa MarHUTHOM WHAYKIIHUU:

® = B,,S = BScosa

34.2

SIBneHue  DJNIEKTPOMArHUTHOM  MHAYKIUH. SC

WHAYKOUHA

343

3aKoH 371eKTpoMaruuTHoi nHaykun dapanes:

AD
At Af—i0




3.44

3J1C uHIyKIUHU B IPSIMOM IIPOBOJIHUKE JUTUHOIA |,

>

- -

JIBUKYIIEMCSI CO CKOPOCThIO v (v L 1)
B OJIHOPOJHOM MarHuTHOM Iosie B:
| E; |= Blvcosa , rae o — yroi Mexay BekropoM B u

- -

HOPMAaJbIO N K IJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI | U v

TO
| E; 1= Blv

345

IIpaBuio Jlenna

3.4.6

I/IHILYKTI/IBHOCTL .

L=%,I/IJII/I(D:L|.

Camounnykuus. JIC caMOUHIYKITUU:

AT
E =— EL =TI
—0

3.4.7

3Hepr1/151 MAar"auTHOI'O ITOJIAI KaTyIIKU C TOKOM:

B LI?

W, =
L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

351

KonebarenbHblii KOHTYP. CBobosHbIE
JJNIEKTPOMArHUTHBIE ~ KOJeOaHUsT B WACATHHOM

KOHe6aTeHBHOM KOHType:
[ q(1) =q . sin( @t +@,)

]fff] =g, =g, cos( @t +q) =I__ cos(cr +q))

®opmyna Tomcona:




T = 2nvVLC , OTKYyzna

CBs3b AMIUIMTYJBI 3apsaga KOHACHCATopa C aMHHHTy,HOﬁ
CHJIbI TOKa IIpU CBO60[[HLIX QJICKTPOMArHuTHBIX

KOJIeOaHUAX B nacaJlbHOM KoJie0aTeIbHOM KOHTYp€:

Orax = —

m

352

3aKkoH COXpPaHCHUA OHEpPIrun B nacaJbHOM

KosebaTeIbHOM KOHTYpC:

3.5.3

BriHyX1€HHBIE 3JIEKTPOMAarHUTHbIE KoJIeOaHMS.

Peszonanc

354

[Tepemennbiii  Tok. Ilpoms3BoacTBO, Tmepenaya U
MoTpedIieHne EKTPUIECKON IHEPTHH
cu* Lr* _cuv’ LI’
+ = R = ek = const.
2 2 2 2

3.5.5

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH.  B3aumnas

OpHuCHTalusA BCKTOPOB B 3JIeKTp0MaFHPITH01>i BOJIHC B

BaKyyMe:

- -

E1Blc

3.5.6

[lIkama  2JEKTPOMAarHUTHBIX  BOJH.  lIpumenenue

QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

3.6

OIITUKA

3.6.1

[IpsmonuneitHOe pacnpocTpaHeHUE CBETa B

oaHOpoaHOM cpee. Toueunslid ucTouHuk. JIyd cBeta

3.6.2

3aKOHbBI OTPa’KEHHUS CBETA.

a=p

olp

S

3.6.3

[TocTpoenue n3o0pakeHU# B IIIOCKOM 3€pKajie

3.6.4

3aK0HBI IMPECJIOMJIICHUA CBETA.




[Ipenomnenue cBera:

nysina = n,sinf.

AOCONIOTHEIH MMOKa3aTelIb IMpECIOMIICHUA:

c
Nagec = ;

OTHOCHTENbHBIN NIOKA3aTENb IPETOMIICHUS:

np 1M

Notn = =

1 V2
n,
DN

Xox Jiydel B pU3Me.
1L"1 = 1L'2 - I?1}.1 = .Hz}.z
CooTHoIIEHHE YacTOT U COOTHOIIEHHE JJIMH BOJIH IpPU

nepexoac MOHOXPOMATHUUCCKOTO CBETAa YCpPEC3 I'paHUIY

paszzesna AByX ONTUYECKUX CPEJ:

hy<n )
Oy i
3.6.5
IlommHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbIM yroi MOJIHOTO BHYTPEHHETO OTPaKEHUS:
, 1 np
Sinay, = =—
Nory ng
CoOuparorue ¥ pacceuBarolye JUH3bl. TOHKas JTUH3A.
@OKyCHOE pACCTOSHHE W ONTHUYECKas Cuila TOHKOH
3.6.6 JIMH3BIL:
D 1
" F
®opmyJiia TOHKOH JIMH3bL:
3.6.7 1 4 1 1
d f F




VBenuduenue, 1aBacMoe JIMH30M:

h 111

F:—:—

H d

F\ h
f

E

B ciyuae paccenBaronieit JMH3bI:

D0 = F =—=0,
368 b
H d

Xon myda, OpOWIEALIEr0 JWH3Y MOJ MPOU3BOJIBHBIM
yriIoM K e€ IaBHOM onrtudyeckon ocu. IloctpoeHue
M300paXKeHUI TOUKH U OTpe3Ka MpsIMON B COOMPAIOLINX

" paCCCUBAIOIHUX JIMH3aX U UX CUCTEMAxX

doroamnmapaT Kak ONTHYECKUM mpubop. [7ma3z kak

3.6.9
OIITHYECKas cCucrema
Wntepdepennust  cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOAEHHS MaKCUMyMOB M MHUHHUMYMOB B
MHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTCPCHTHBIX HCTOYHUKOB:

3.6. )
MaKCIIMYMBI — A=2m ; m=0,+1,£2.£3, ...,

vl

MHIHIMYMEI — it.={2m+l.];, m=0,£1,+2 +3

i

3.6.11 HMudpakuus ceera. JudpakinmonHas pemeérka. Y cloBue




HaGHIOHGHI/I}I TIaBHBIX MAaKCUMYMOB IIpU HOPMAJIbHOM
maaCHU MOHOXPOMATHYECKOI'0 CBE€Ta C ,I[J'IPIHOﬁ BOJIHBI

A Ha peméTKy ¢ nepuoaom d:

dsingg,, =mA,m=0,+/-1,+/-2,4+/-3,..

3.6.12 JHucnepcus cseta
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'unoreza M. Ilnanka o kBantax. ®opmyna I[lnanka: E =
hv
®dotonsl. DHeprus GoToHa:
E=hv= E = pc
A
4.1.2 Hmnynsc poroHa:
E hv h
PECTTTa
413 ®oroapdexr. Onwitet  A.I.  CroneroBa. 3aKOHBI
¢dorodddexra
VYpaBHenue DifHiuTeitHa 11t poTosaddexra:
Egorona = ABbIXOAA + Euumax:
rue,
414 £ — by = he
dorona T
Kp
Banumar = T2 = e,
JlaBieHue cBeTa.
415 JlaBneHue cBera Ha  MOJIHOCTBIO  OTPaXKAarOMIYIO
TTOBCPXHOCTDH u Ha IIOJIHOCTBIO norjionarouyro
MOBEPXHOCTh
4.2 OU3UKA ATOMA




4.2.1

IInanerapnas mozens aroma

4.2.2

[Mocrynarer bopa. M3nydenue u morinomienrne GOTOHOB
IpU TEpexojie aToMa C OJHOT0 YPOBHS HSHEPrUU Ha

JIPYTOu:

hv _ e _ [E, —E

R y

™m
Y

4.2.3

JIuHeityaTbie CEKTPHI.

CriexTp ypoBHEH 3HEPruu aToMa BOJOpOJIa:

—13,63B
E, =222 4123, .

n*

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens sapa [eitsenbepra — lBaneHko.

3apsn sapa. MaccoBoe uucio siapa. M3oTormsl

4.3.2

PannoakTUBHOCTE.

Anbda-pacnam:
A A4 4
ZX—75Y + ;He

bera-pacnan.

DNeKTpOHHBIN B-pacnan:

A A 0 =
XY+ je+v,
ITo3utponnslii B-pacnan:
A A 0=, .,
X2 Y + e+ VvV,

lNamMmma-uznydenue

4.3.3

3aKkoH PaaArO0aKTUBHOIO paciiajga:

-t
N(t) = Ny % 2T

[Tycth m — Macca pairoakTUBHOIO BenlecTBa. Torga

-t
m(t) =mgy* 2T

43.4

S nepubie peakuuu. JleneHue u CUHTE3 A11€p




YYEBHO-METOAUYECKOE OBECINEYEHUE
OBPA3OBATE/IbHOIO NPOLIECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIbI ANA YYEHUKA

VY4eOHUKH:

Astop: Msxkumes I".f1., ByxosueB b.b., Corckuit H.H. / Tox pe.

[lapdentreBoii H.A.

Haumenosanue: @usuka 10 knacc. ba3oBslii u yriyOneHHbIN
ypoBHU U3natenscTBO, roa: M.: [IpocBemenue, 2023r.

Astop: Mskwumes I".51., ByxosueB b.b., Corckuit H.H. / ITox pen.
[apdentheBoii H.A.

Hanmenoanue: @usnka 11 knacc. bazoBblil u yrimyOneHHbII
ypoBHM M3natenscTBO, roa: M.: IIpocsemenue, 2023r

®wuspnka. 10 kimacc. JIumakTHIECKHE MaTEPHAIIBL: Y4eOHO-METONIECKOE
nocobue / A.E. Mapon, E.A. Mapon M.: IIpocsemnienne, 2023

®dusuka.ll knacc. JunakTuueckue MaTepuaibl: y4eOHO-METOAMUECKOE
nocooue / A.E. Mapon, E.A. Mapon M.: IIpoceernienue, 2023

METOANYECKHUE MATEPHAJIBI JIUIA YYUTEJIA

" ®uzuka. [loypounsie pazpadborku. 10 knacc" aBtop FO.A. Cayposa

Knaccuuecknii kypc. [loypounsie pa3zpabotku k yueOHuky I'. .
Msxumesa, b. b. byxoBiiesa,

H. H. Cotckoro, M.: «IIpocsenienuey 2022
"®uzuka. [Toypounsie paspadorku. 11 knacc" aBtop FO.A. Cayposa

Knaccuuecknii kypc. [loypounsie pazpabotku k yueOHuky . 4.

Msxumesa, b. b. byxosuesa, H. H. Cotckoro, M.: «IIpocBenienune»
2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBbI

CETU UHTEPHET

bubmuoreka IIOK https://m.edsoo.ru/7f41c97c



https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!18364
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!18364
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!18364
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!18364
https://m.edsoo.ru/7f41c97c
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