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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeil mporpaMmbpl BocnuTaHus U KoHuenum
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCS.
[Iporpamma mno ¢Qusuke MAa€T OpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeru OOy4YeHHs, BOCIHUTAHUS U PA3BUTUS OOYYAIOIIUXCS CPEICTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIHOCOOHOCTEH KaXKIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 0o0pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (Qusnke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (DU3MKHU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHX
nporpamMmy 10 (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI 110 T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢u3UKEe HUMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3HMKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY YUUTENICH 1
MPEAOCTAaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUYECKUX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coxXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTYMas B
KauyecTBe y4eOHOIo IMpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3HKH — CHCTEMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJIICHUM, HW3y4aeMbIX XHUMHEH, Ouoyoruei,
busndeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIy4YEHUsI HOBBIX MAaTEpHUAJOB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (pOpMHUPOBaHUE YMEHUN NPUMEHSTh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3HUKHN Ha ypOBHE CPETHETO OOIIEro 00pa30BaHUs MOJIOKEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK U1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanuzanus npeanosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoen npuknaonon nanpasiennocmu. Kypc ¢uszuku yriy0iaE€HHOTO YpOBHS
IPEANOaraeT 3HaKOMCTBO C ITMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX DJKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJiep:KaHus MPorpaMMsbl 1Mo PU3UKE TOJKHO OBITh MOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. [ yriyOnéHHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHUUYECKHE ONBITHI TMPU H3YYCHHH HOBOTO
Marepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanuyd (QU3MYECKOro TpakTukymMa. B mepBom ciydae
MpaKTUKyM npoBoAuTcs 160 B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco60 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszgena (temsl). Ilpu sTom moa pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIAaroBO MHCTPYKIIUU.

B nporpamme 1no (¢usnke cuCTeMa YYEHMUYECKOIO SKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMma MpPeACTaBICHA €IHHBIM mepeyHeM. Bridop
TEMaTUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAs U3 OCOOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHHE OOYYAIOMIMMHCS YMEHUSMH TIPOBOAMTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHsSI, WUCCIICIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIWYMH U TMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacd€THBIX 3a7a4 MPHOPUTETOM SBIISIFOTCS 3a7a4dl C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (PU3UUYECKOM MOJENbIO, TTO3BOJISIONINE MPUMEHSTh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HBIX pa3nenioB. [[s kadyecTBEHHBIX 3aj1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeAcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIHe BbIOOpa
bu3MYeCcKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUYeHHIO yueOHOTO Tpoliecca Kype (UMK YTIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1Iero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MpOTrpaMMme II0
(bu3MKEe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pyI0BaHHE.

JlemoHCcTpallMoHHOE  000pyZoBaHHe (OpMHpPYETCSI B COOTBETCTBHHM C
NPUHIIATIOM MHUHUMAIbHOM JOCTAaTOYHOCTH M  OO0ECTHeurBaeT IMOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMme 1o (PU3MKE KIIIOYEBBIX JAEMOHCTpAUUiA s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHHW ¥  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpPATOPUIA.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

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

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPU3HKU;

(dopMupoBaHKE YMEHUI OOBSACHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayumiei
npo(hecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHUs:

MpUOOPETEHNE CUCTEMBbI 3HAHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsIX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(bopMHpOBaHUE YMEHHI IPUMEHATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
bu3nUecKux SBICHUI B MPUPOJAE W JUIsl NPHUHIATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM YKU3HH;

OCBOGHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENILHOE CO3JaHHe
bu3nueckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa,

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHHS Ha OKPYKAOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX OKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHbOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHMN NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Duszuka» Ha ypOBHE CpEAHEro OOIIETo
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
MPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

CnocoObl m3MepeHusi (U3UYECKUX BEIMYMH (QHAJOTOBbIE W LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (QU3WYECKUX  BEIMYMH  (a0COJIOTHAs |
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SBJIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAasl KUIKOCTb, HACAIbHBINM Ta3, TOUCUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u mecto ¢u3nku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

M3mepeHne cuiibl TOKAa M HANpsDKEHWS B LENH IIOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBOoM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

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

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKu.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHUe Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKH.



KpuBosmHenHoe  nBWKEeHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBHOKCHUSL.

CnocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHOro nepexoia i NBMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIONIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue ABMKEHUS Tena, OPOLIEHHOTO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3MmepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUsA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOPUN ).

N3yyenue pBMKEHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY J1aJbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TelIa.

W3yyeHne NBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Iepuoja oOpalieHUs] KOHMYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehble cucrtemsl oTcyéra. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cynepro3uiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MAaJI€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckas CKOpOCTb.

Cwina ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Jasnenune. ['mapocratnueckoe nasinenne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TE.

N3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3mepeHre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

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



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIlvH.

W3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHus MO BETWYUHE YIIIOBOro Koddduimenra
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHJbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTENIbHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jlemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO TeEJld, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEpUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
IpeICTaBIeHNE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOuku. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIIBHOU TOYKH.



[loTeHnManbHBIE W HENOTEHUMANbHBIE CuUibl. [loTeHumaneHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIMampHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHmumaneHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JI€ OJIHOPOJHOTO Iiapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAst CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaIbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

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

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHble mnpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CUIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETUYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS! TTOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHUS.

Onpenenenue padOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyIsipHO-KuHeTndeckoi Tteopun (MKT), wux
ombITHOe oOocHoBanue. Juddysus. bpoyHoBckoe aBmxkeHue. Xapakrtep
JBW)KCHUS M B3aMMOJECHCTBUS 4YacTWI] BellecTBa. Monemn CTpoeHHs rasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



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

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. I[llkama
temnepatyp Llenbcus.

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kaneiipona. AOcomoTHas
TeMriepatypa (mkana tremneparyp Kenbuna). 3akon Jlanbrona. M3ompornecchl B
UJcabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DJHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBsi3b a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eCcKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUE HAaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOT'O JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKyJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnrongenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyenue wH30TEpMUYECKOrO mpouecca (PEeKOMEHJO0BAHO HCIOIb30BaHUE
dpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBI KaK CPEJHUE 3HAYEHUs BEJIMYWH, OMHCHIBAIOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpou3BOJIbHAS — peJlaKcarus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH JSHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENN: HU3Kasl KOHLEHTPALMS YaCTHUIL, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacu€r kommuecTBa TemIOTHl mNpu Temionepenaye. [lonsrtue o0
aanabaTHOM IpoIiecce.

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

BTopoii 3akoH TEpMOJMHAMUKUA Ui PABHOBECHBIX IPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tejia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gecTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOrO TOTUIUBA J1JIst
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadbaTudecKoM pacIIupEHUN.

Bo3gymHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadbaTHOTO mpouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenmenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBSA3M JHEPTHH MEXMOJIEKYJISIPHOTO B3aUMOACHCTBUS U
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEII0Ta MapooOpa3oBaHusI.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIECHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBienne W Kpuctamzanus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEpaoro Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

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

[IpeoOpa3zoBanue s3HEprun B Pa3zoBbIX MEPEX0ax.

YpaBHEHHE TEIIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuIimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOILIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSKEHMUSL.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IJIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MAapoB B
ITOMEIIECHHH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

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

Pa3znen 4. JiaekTpoauHaMu KA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W TMOJYHPOBOIHUKH.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DIICKTPUUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnoiia.  [IpoOubiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJs. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NOJA. CBA3b HANPSIKEHHOCTH TOJIA U PA3HOCTH
NOTEHIMAJIIOB ISl  DJIEKTPOCTATUYECKOTO Moy (Kak OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKEHHOro mo o0béMy 1mapa. Ilosme paBHOMEpPHO 3apsiKEHHOU
OeckoHEeUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBHUITOTEHIHMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B DIIEKTPOCTATUYECKOM oJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DIeKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIeHCAaTOPOB. [locmenoBarenbHOe COeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIaPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U ICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUJIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

OueHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MTOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOr0 TOoKa. MCTOYHMKHM
toka. Hanpsxenune U u DJ1C £ .

3akoH 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 NPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIbI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

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

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

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

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

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

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIibl, 3JIEKTPOHHO-JTyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MNPUOOPHI: JTUOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHnne 3apsaa OJHOBAJIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEIbHBIC TIOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEITUUHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10  kjacce
OCYILECTBIIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€UM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapui U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEMO008 HAYYHOZ20
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumnoresa, (puamyeckas BeIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosa, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIleW Cpemsl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: AUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHIECKAS AUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHS B TEXHUKE, CTAaTUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTryaTbleé KOHCTPYKIIUK), UCTIOIb30BaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJMUJIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noJe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bektop MarHUTHOM UWHAyKUWH. [IpuHomn cyneprno3uuuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuna Amriepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOJYJb. [[BUKEHHE 3apsiKEHHON YaCTUILIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKu, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKUC TIPOHCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATENH SIKOOHU, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

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

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMAarHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW uWHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTMBHOCTM B LIENH MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alUTa OT AJIEKTPU3ALMUU TEJ NPU ABUKEHUU B MArHUTHOM I10JI€
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

HccnenoBanne 3aBucumoct IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHMEe CAaMOMHIYKIIWH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sSIBICHUS] CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactota konebanuid. Ilepuon Manbix CBOOOJHBIX KoJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

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

TexHuyeckue yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeaIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHu Ipy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanne 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH Teproaa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

UccnenoBanne kojebOaHUW TIpy3a Ha MacCCUBHOM TIPY)KUHE C IEJBIO
dbopmupoBaHus NpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0JeOaHNl Ha yIIPyTrOM IMO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTYXAOINX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHsSl TMpPU Pa3IMYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyllIKa
VMHIYKTUBHOCTH B LI€NU CUHYCOMJAIBHOIO MEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepaadya W NOTpeOsICHHE
AIEKTPUYECKOU IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JJICKTPUUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Hemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpum mocCienoBaTENbHOM COEAUHEHUH PE3UCTOpPA, KATyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

N3yuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 IOCIEIOBATENbHO COCTUHEHHBIC
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 31eKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIE BOJIHBL. Ileproj, CKOpPOCTh paclnpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpelIoMIIeHHE, HMHTephEpEeHLUs H
U pakius.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPYXKAIOLIeH cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKims.

[Ikana 371eKTpOMarHUTHLIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaoIIEel CpeIbl.

TexHuyeckue ycTpoWcTBa U MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHUKA B TEXHUKE M METUITIHE.

Hemoncmpauuu.

OOpazoBanue 1 pacCpOCTPaHEHUE MOMEPEUYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTbH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmtoienue oTpaskeHus M MPEIOMIICHHUSI MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHUE.

Habmronenue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ SJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
npesoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE [JIMH BOJIH MPU TMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHEE oTpaxeHue. [IpeaenpHblil yroyl MOJIHOrO BHYTPEHHETO
OTPaKECHMUSL.

ColOuparomie U pacceuBaromiue JuH3bl. ToHKas JuH3a. DOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPACCTOSIHUSI TOHKOU C(EepUYecKOil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPEeTOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

Xoa sy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenne wu300paKeHU 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 ontmka. Wutepdepenmnus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHHHMYMOB B HWHTephEpEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

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

ITonsapuszanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, TPOSKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITHKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojia CBETOBBIX ITYYKOB YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpockona, TeJIecKona.

Hab6mronenune naTepdepeninm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pEIETKY.

Habmronenne nudppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue nokasarens MpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMeEpPe KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTPA.

N3mepeHnune I1rHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs] CBETOAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panunbl  PUMEHMMOCTHM  KJIAacCMYECKOM  mexanuku.  [loctynatsel
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. I[IpeoOpaszoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIICHUE JJTMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA00PATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa MW DHEPIUM  PEISATUBUCTCKUX  dYacTuil (10
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemienuss Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jnuna BosHb! 1e bpoins u
pa3Mepbl O00JacTH JIOKaIW3aluu JABWXKYylIelcsa 4actuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. [udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOIN, COJIHEYHasi Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaHoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OneITEl IO KCCIEAOBAHUIO CTpPOEHUs aroma. [limaHerapHas mMoxaenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYXKJICHHOE U3TyueHHe cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHeHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHozo A0pa u INEMEHMAPHBIX YACH UY.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaj. ['amMma-u3inydeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTUBHBIE H30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3JIy4YCHUsS. BinsHME pagvMOaKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbI PoH n3inydenus. Jozumerpusi.

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

Anepubie peaknuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTHMYECKHWE ACHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonap! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mojaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHaapTHoW Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO pU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHas TOMOorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (MBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS] ACTPOHOMHMUSI.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxenune u aBwkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3NyYeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIlIapus U SPKHUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOJIh30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEHHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHHUM (DU3NYECKUX BEITHYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKUUA  HAKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTh3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOH cepax NedaTeIbHOCTH YeIOBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUPA, 3HAYEHUE ONMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKOW  (YHKIUI
bu3nueckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (usmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOILIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usukum yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, ONOJIOTHUH, XUMUHU, T€OTrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mOMOOMSI TPEYTrOJHHHUKOB,
oTpeiesIeHHEe TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Bbuonozcus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JMAarHOCTMKAa B MEIWLHMHE, OINTUYECKHE SBJIEHUS B JKUBOU
pUpoJe.

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

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToChEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTATENb SIKOOM, reHepaTop MEepeMEHHOTO TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, tenepon, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, SJIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS Yy4yeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

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

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C COLUHAIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIHUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3IudHbIM chepaM mpodecCHOHATBHON AESITEIbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOI'NYECKOI'0 BOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH AKOJOTMYECKON HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

Bba3oBnie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YIETOM aHaTN3a UMEIONTUXCS
MaTEepHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEabHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAyYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEILCKON | MIPOEKTHOMU
NEeATETLHOCTH B 00JacTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3nIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB ITIO3HAHNS,

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

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U AKTyaJlM3UpOBaTh 3aJauyy,
BBIJIBUTaTh TUIIOTE3Y €€ PpElIeHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh mapameTpbl U KPUTEPUU
pelieHus;

aHAJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3aauyd pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (QUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3HEJEATEIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OpPUTMHAIBHBIC MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMU (PU3UUECKOTO COJIEp KaHUS
W3 UCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs: WHGOPMAlMKU M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOLICHHE Ha Yypokax (U3UKH H BO BHEYPOUHOU
NEeSATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUICKTHUBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh poyid ¢ y4ETOM MHEHUIN YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATH HUAEH C NO3WLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3JIMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYILECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

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

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0cTBOBaTh (YOPMHUPOBAHHUIO U TPOSBICHUIO SPYAMIMUA B 00JIacTU
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM;

BIAJCTh HAaBBIKAMH TIO3HABATEIbHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCITOJIB30BaTh TPHUEMBI pediekcHu MJis OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPH AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTHI JIPYTUX NP AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIN UHTEIUICKT, MIPEITOJIAT A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh ~ TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTH aJanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHWMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC M
paspemaTth KOH(MIUKTHIL.

[MPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

NOHMMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (DM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (DU3UUECKON TEOpUH B
dbopMHUpPOBaHUY MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYEeCKUX Tell H
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PABHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEH T'a3a, )KUAKOCTU
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paziuyath yCJIOBUSL (TpaHMIlbl, OOJACTH) MNPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHIATH MEXAaHUYECKHE MPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBHXKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, TpeoOpazoBaHus ['amwies i1 CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MUMITYJIbCa M MEXaHUYECKOU
DHEPrUH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI PAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4YeCKOoe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIyJbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble mojokeHHs MKT wu 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHUS HWJEAIBHOTO Ta3a CO CpeaHe
KUHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoHd, YypaBHEHHE
MenneneeBa—Knamneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA W U1 3aMKHYTOM DJJIEKTPUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIn3a);

ONKCHIBATh (PU3NYECKUE MPOLECCHl M SIBICHUS, HCHOJb3YysS BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CUJia YIPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BONM3M €€ MOBEPXHOCTH,
3HEeprust ynpyrod nedopmanuyd NPYKHUHBI, KOJHMYECTBO TEIUIOTHI,
abcoyIIoTHasl TeMIieparypa Tena, paboTa B T€pMOJMHAMUKE, BHYTPEHHSSA
OHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIealbHOrO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOro TENMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh  TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  MOTEHIMATOB,  JJEKTPOABWXKYIIAs CHjla, CWiIa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SBJICHUM:
MEXaHUYEeCKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIIMATBLHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BETMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIpU  3TOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3WYECKUX BEJIWYMH B BHUAE TIpapuKoOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpeNIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia OE30MACHOTO TPyla IPU MPOBEIECHUHN HCCIEI0BaHUN
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 HESIBHO 3a/JaHHOU
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJEIM, OTBeHaroumeld TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢u3nyecKux TEOpUl MNpH MCHOJIb30BAaHUM MaTEMaTHUYECKUX METO/IOB
penieHus 3aaad, MPOBOJNUTH PacUEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NpPUMEHEHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca GU3MKH, a TAaK)KE UHTErpaluy 3HAaHUN U3 APYTUx
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIbHBIX MPHUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATh MOCIEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBSI3aHHOM C (U3MYECKUMHU NPOLECCaMU, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHMIIEro pPa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHATH pa3jlyHble CIOCOObl paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U MPEAbsSBICHUS YYEOHOH W
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4daeMmMylro  HMH(pOpMamMio W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA NH(OpMaLUU;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMKW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEOBATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAMOHAIBHO PaclpeaessiaTh ACSITEIbHOCTD
B HECTaHJIAPTHBIX CHUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO TIPOQHIIS.

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

MOHMMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YelI0BeKa, POjib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka W JaJIbHEWIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENFHON M MPOTHOCTUYECKOW (GYHKIMN (pU3ndeckoit Teopuu —
AIIEKTPOIMHAMUKH, CHEIHAIBHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOW
¢bu3uky, poib (puznyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHSL TPUMEHHUMOCTH MOJeied (U3ndecKkux Ten U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOJeOaHUs, MaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TPY>KUHHBIA MAsSTHHK, TAPMOHUYECKHE BOJHBI, WJCATHHBINA
KOJIe0aTeNbHBIN KOHTYp, TOHKasl TUH3a, MOJIENIEH aTOMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJICJIM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3Y OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKuuMHM, npaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
doToapdexra, mnepBeli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE MPOIECChl W SIBJICHMS, HCIOJIb3ys BEIWYWHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CHUJIa CAMOMHAYKIHWH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHYKIIUS, CAMOWHYKIIMS, PE30HAHC, MHTep(epeHIIHs
BOJH, Judpakuus, JIUCHEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTpOUTH MU300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€pPKajioM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOlIMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU H
3aKOHBI JIJI1 aHalu3a UM OOBsACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpelne; IBIKEHUs HeOECHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
WCIOJb30BAaHUEM TMPSAMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTb  BBIBOJABI 1O  pe3yibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTH KOCBEHHbIE M3MEpPEHHUS (U3MUYECKUX BEIUYUH, MNPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCHEpPUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKO MOJENbI0: HAa OCHOBAaHMU aHajiu3a YCJIOBHS BBIOMpATH
¢usznyeckue MoOJeNd, OTBeYarolue TpeOOBaHUIM 3a/lady, NPUMEHATb
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIONB30BAaHMM MAaTEMAaTUYECKUX METOJOB pEUICHHS  3ajad,
MPOBOANUTH PAcu€Thl HA OCHOBAaHUH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI ¢ YUETOM MOTYyYEHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)Ke UHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCy>kKJIEHHUI ¢ ONOPOi Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
IPUHIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX 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 MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKHUMH IPOLIeCCaMU, C
MO3UIINI 3KOJOTUYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJECPKAaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH(DOPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUM B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pPa3IMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PAa0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYMIIbI B pELICHUE pacCMaTpUBAaEMOM MPOOIEMBbI;

IPOSIBIISATH MOTUBALMIO K Oyayiien npohecCHOHATbHON AESITeTbHOCTH 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kontpoabusbie IlpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITIPUPO/IbI
. bubmuorexa [JOK
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 https://m.edso0.ru/f16b68d7
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 | Kunewarika 10 ! https://m.eds00.ru/f16b6847
bu6mmoreka [IOK
22 Auramika 10 https://m.edsoo.ru/f16b68d7
" bubnuotexa [JOK
23 CratiKa TBEPLOrO TEA > 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/fL6h68d7
bu6mmoreka [JOK
3.2 Tepmoannamuka. TerioBbIe MaITMHBI 20 1 https://m.edsoo.ru/fL6h68d7
3.3 ArperaTHble cocTosiHUS BelecTBa. da3oBble 14 1 bubnuorexa [IOK




EPEXOIBI https://m.edso00.ru/f16b68d7
Uroro mo pazueny 49
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 DIIEKTPHHILCKOE 110J1C 24 https://m.edso00.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 ITocTOSTHHBIN JIEKTPUUECKUIA TOK 24 httos://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
43 TOKH B pasTHIHbIX Cpesax 6 https://m.edso00.ru/f16b68d7
Htoro no pazneny 54
Pa3znen 5. PUBMYECKU TIPAKTUKYM
. bubmuorexa [JOK
>1 PH3HICCKHH IPAKTHKYM 16 16 https://m.edso00.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edso00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
11 MarsmutHoe noze 14 https://m.edsoo.ru/39859¢f1
bubmuorexa [JOK
12 IICKTPOMATHHTHAS HHAYKLUHS 13 1 https://m.eds00.ru/39859f1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHudeckue KojieOaHus 10 https://m.edsoo.ru/39859¢f1
bu6mmorexa [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edso00.ru/39859¢f1
53 MexaHu4ecKe U AIEKTPOMAarHuTHBIE 10 1 bubnuoteka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
24 2 1
Onrika > https://m.eds00.ru/39859f1
Hroro 1o pasneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

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

Uroro no pazgeny




Pasznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckyIsipHO-BOJIHOBOH Ayaan3M 15 bubmorexa OK
' PHYCKYAP oy https://m.eds00.ru/3985%f1
bu6mmoreka [IOK
4.2 Pusnia aToma S https://m.eds00.ru/39859%f1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
' YaCTHIL https://m.eds00.ru/39859¢f1
Hroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmorexa [IOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859ef1
Hroro no pazgeny 12
Paznen 6. DUBHUYECKUN MPAKTHUKYM
. bubnuoreka [JOK
61 DUSHECKHH MPaKTHIKYM 16 16 https://m.edso0.ru/39859ef1
Hroro no pazneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU https://m.eds00.ru/39859f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazueny 15
bubmuorexa [JOK
P 1
SSEPRHOE Bpeit 0 https://m.eds00.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoabubie IIpakTudeckue
n/n Bcero u3yyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 dwusuka — pyHAaMEHTATFHAS HayKa O 1 Bbu6mmotreka [JOK
npupojae https://m.edsoo.ru/1beef346
5 Hayunslit MeTO IO3HAHUSA U METOABI 1 bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
OKCIIepUMEHT U TeOpHUs B Ipoliecce
3 n03Ha11:I/I;I IPUPOIBI pHa6J'II(I))I[eHI/Ie u 1 Bubmiorexa OK
PUPOARL. https://m.edsoo.ru/34c49931
9KCHEPUMEHT B (PU3UKE
4 Crioco0b! u3MepeHus (PU3NIECKUX 1 bubnmnoreka HOK
BEIINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmuoteka [IOK
COBPEMEHHOM HAYYHOUM KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOMN AESITETbHOCTH JTI0AEH
Mexannueckoe nBuxkenue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEeXaHU4ecKoro AsrkeHus. [Ipsmas n https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1auu MEXaHUKH
8 Paguyc-BekTOp MarepralbHON TOUKH, 1 bubmuoteka [IOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKOpoCTb.

Hx mpoeknuu Ha OCH KOOPAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

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

bu6nmoreka [IOK

o PABHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBI>KECHUS

10 CroxxeHue nepeMereHuii U CKOpocTeil. bubmmoreka [JOK
Perenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. Bbu6moteka [JOK
[IpsimosHENHOE NBUKEHUE C https://m.eds00.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 IPSIMOJIMHEMHOT O ABM)KEHUS C bubmmorexa [JOK

https://m.eds00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 ¢BOOOIHOTO ITaJICHN. 3aBUCHMOCTD bu6nmorexa LIOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BPEMEHHU U UX rpapuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubnuoreka [{OK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs

15 ckopocTs. [lepuon u yacrora. Bubmmorexa [IOK

https://m.edsoo.ru/33196fbe
LlenTpOocTpeMUTENBHOE U MOJTHOE
YCKOpEHUe
16 KonTtponbHas pabora o Teme Bubmmorexa [IOK

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




"Kunemaruka"

[Iepsblit 3ak0H HproTOHA.
HMuepunanpHbple CUCTEMBI OTCUETA.

bubnunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubmmoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.eds00.ru/141d3837
19 Bzaumopeiictue ten. Tpernil 3aKk0H bubnnorexa [JOK
Herorona https://m.edsoo.ru/57dba505
[Tpunumn cynepno3uiuu cui. PeneHue
20 3alz)[aq11{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa [JOK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOIO TATOTEHUS.
21 DOKBUBaJICHTHOCTh IPABUTALIMOHHON U bubmorexa LIOK
N https://m.eds00.ru/9aba2b0a
MHEPTHOM Macchl
99 Cuiia TS)KeCTH U YCKOPEHHE bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoteka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bubmmoreka [JOK
24 Cwuia ynpyroctu. 3akoH ['yka. Bec tena https://m.e dSO(])_.[I‘U 10ae2cdsa
Cuna tpenus. [Ipupona u BUIbI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHHE B KUJIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIbI COTIPOTUBIICHUS CPEJIBI https://m.edso0.ru/2cb29676
26 HaBnenue. I 'mapocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJIFOTHO TBEPJIOE TEIIO. bubnmnoreka HOK
27 [TocTynarenbHOe U BpalaTeibHOE bubnmnoreka HOK
JIBUKEHUE TBEPAOTO TENa https://m.edsoo.ru/2b95d57¢
98 MOMEHT CUJIbl OTHOCUTEJIBHO OCH bubnuorexa [JOK
BpauieHus. [1nedo cunbl https://m.edso0.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
29 TBEepAOMy Teny. LleHTp TspkecTu Tena. Bu6muoteka [JOK
VYcoBus paBHOBECHUS TBEPJIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Bunet paBHOBecHs
bubnunoreka LIOK
30 Pemterme saza+ https://m.edsoo.ru/dclcaacO
31 KonTtponpsHas pabora o Teme Bbu6mmotreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574c
HNMnynec MmaTepuanbHOU TOYKH,
39 CHUCTEMBI MaTepHAIIbHBIX ToUYeK. LleHTp bubnnorexa [JOK
MacC CUCTEMbI MATEPHAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA Macc
HMnynibC CUITBI U U3MEHEHHE UMITYIbCca
33 Tena. 3aKOH COXPaHCHHSI HMITYJIbCA. brbmmorexa [JOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMIlysbca MaTepUAIbLHON
34 touku. [IpencraBienue o coxpaHeHUn bubmuoreka [IOK
MOMEHTA UMITYJIbCa B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemterme saza https://m.edso0.ru/f7706d63
36 Pabota cuibl Ha MaJIOM M Ha KOHEUHOM bubmuoreka [{OK

nepemenienn. [ padpuueckoe

https://m.edso0.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MoriHocTs CHJIbI

Kunerudaeckas sneprus. Teopema 00

37 W3MEHEHUN KHUHETUYECKOI YHEPTUU buGnuorexa [IOK
B p https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOYKH
[ToreHuManbHbIE U HEMTOTEHIINAJIHLHBIE
38 cwisl. I[loTennnansHas 3ueprus. Bropas buGnuorexa [JOK
) PrHA. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbs KocMUYecKast CKOpocTh. CBS3b
paboThI HEMTOTCHIIUATBHBIX CHII C
39 A3MEHEHUEM MEXAaHUYECKON YHEPTUU Bubmiorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPAHCHHUS
MEXaHUYECKON IHEPTUn
VYupyrue u He W€ CTOJIKHOBEHMUS.
40 % E:;eHHe BeyH If }.],'IFJ'II/I JISL VJIeaIbHOM bubnnorexa [IOK
p PHY g g https://m.edsoo.ru/f30f43b6
SKUIKOCTH
41 KonrtponbHas pabora no reme "3akoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI 0 IPUPOJIE
P prp bu6mmoteka IIOK
42 TermnoThl. OcHoBHEIE noN10keHUsT MKT.
https://m.edsoo.ru/b0ad445f
Juddysus. bpoyHoBckoe ABMKEHUE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TeJI. XapaKTep ABIKEHUS U bubnmorexa LOK
P . PacreD https://m.edso0.ru/c44d02e2
B3aUMOJEHCTBUS YACTHI[ BEIIECTBA
Macca u pasmepsl MOJIEKYII (ATOMOB).
44 Konnqecho Bep eCcTBa ri]OC”E“OSIHHaSI) bubnnorexa [IOK
m ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBeCHE. bubmuoteka [JOK




IlIkana Lenbcust

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

46 Pemenue 3amau bubmorexa LIOK
https://m.edsoo.ru/1531aba5
. bubnmmoreka [IOK
47 W neanbHbli ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/Ldeb2367
48 VYpaBuenue Menaeneera-Knaneiipona. bubmuorexa [IOK
Penrtenue 3amau https://m.edso0.ru/8d12c328
49 AOcouoTHas TeMIiepaTypa. 3akoH bubmmoreka [JOK
JlanpToHa https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'padpuaeckoe npencrasiaeHue
51 Hfoippoueccom iaoTepMa, H30X0pa, bubmorexa HOK
https://m.edso0.ru/1344327b
n3zobapa
bubmmoteka IIOK
52 Octotioe ypastetne MKT https://m.edso0.ru/c8094721
bu6nmorexa LIOK
>3 Pemterte aza https://m.edso0.ru/10265a05
CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHeW KHHETUYECKON dHepruen https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEIIJIOBOTO ABMKCHHUS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIys 3HaHUH bubmuorexa [{OK
o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamudeckasi cucTeMa. 3a/laHue but6mmoreka [IOK




BHeIIHUX ycyoBuil 1t TJ[ cuctemsl.
Buemnue v BHyTpeHHUE TapaMETPBI.
[Tapamerpsl T/] cuctemsl Kak cpegHue
3HAYCHUS BEJIUYMH, OIIUCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

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

Hy.]'ICBOG Ha4yajl0 TCpMOJIUHAMUKHU.

bu6nmoreka [IOK
58 C T
aMonposBoNbHas penaicaitis 11 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopnenb uneanbHOro ra3a B
59 TEpMOJIMHAMUKE. Y CJIOBUS bubmorexa HOK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOM MOAETU
50 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BeIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OJTHOATOMHOT'0 UIEAJILHOIO Tra3a. bu6mmoteka IIOK
KBaszucrarnueckue u HeCTaTUH4ECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
OnemeHTapHas padoTta B
62 TepMoarHaMuKe. Berauciaenue padoTsl bu6nmorexa LIOK
no rpaduky mpoiecca Ha pV- https://m.edso0.ru/741d5738
JIuarpaMme
Temnonepeaaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHe# 2Hepruun T/l cuctemsl 6e3 bubmmorexa [JOK
yIp p https://m.eds00.ru/3d734561
COBepIUIeHHS pabOThI
64 KoHnBek1ust, TennonpoBoaHOCTb, bu6muoreka [JOK
U3JIy4YEeHHE https://m.edso0.ru/157b54cd
65 KonuuectBo TemnoTel. TenmnoéMKOCTh but6mmoreka [IOK

Tena. Y IenpHas U MOJIsIpHas

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTLJIMBA

PacuéT xonmdecTBa TENIOTHI IIpu

bubnunorexa LIOK

06 Temionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTie 06 aquabaTHOM mpoIriecce. bubnmnoreka HOK
IlepBrlil 3aKOH TEPMOAMHAMHUKH https://m.edso0.ru/d8098824
KonnyecTBo TermioTe! u paboTa Kak
68 Mepbl N3MEHEHHSI BHYTPEHHEW YHEPTUU bubmmorexa [JOK
https://m.edsoo.ru/b047alcd
T/ cucremsl
BTopoii 3ak0OH TepMOIMHAMUKH IS
69 PaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIIOBBIX bubnunoreka LIOK
marmuH. KITJT https://m.edsoo.ru/2e945513
71 Maxkcumansroe 3HaueHue KIT. [ukr bubnuorexa [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
72 Pemterrie azas https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKHE aCTICKTHI
73 HCIIOJIL30BAaHUS TEIJIOBBIX JBUTaTEIICH. bu6nmorexa LIOK
TermoBoe 3arpsi3HEHUE OKPYKArOIEH https://m.edso0.ru/9867aaa7
cpenbl
bubnunorexa LIOK
& Pemterre azas https://m.edso00.ru/c8c70432
O0001IeHne 1 cUCcTEMaTU3AINS 3HAHUI
bu6nunorexa LIOK
75 no teme "Tepmonunamuka. TermoBbie

MaInuHb!"

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




KonTponbhas pabota no teme

bubnmoreka [IOK

76
"TepmoauHaMmuka. TenioBble MalIuHbI" https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3oBaHue U KOHIECHCALMS.
77 I/Iclr)[a eli)ne U KUIeHue. Y nejibHas buGnuorexa [IOK
p ghde https://m.eds00.ru/6f8e6777
TEII0Ta Mapoo0pPa30BaAHUS
HaceimeHHbie 1 HEHACHIIIICHHBIE TTaPHI.
KauecrBenHas 3aBUCUMOCTD IIJIOTHOCTHA
Y NABJIEHUA HACBILIEHHOTO 1apa OT
78 TEMIIEPATYPBI, UX HGSaBHCHM(l;)CTB oT buGnuorexa [IOK
B PATYPHL, https://m.edso00.ru/f5c17d02
00BbEMa HACKIIIIEHHOTO Mapa.
3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT
JIaBJIEHUS B )KAIKOCTH
79 Bnaxxnocts Bo3ayxa. AGCOIIOTHASA U Bbu6mmotreka [JOK
OTHOCUTEJIbHAS BIAKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmoteka IIOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckue u
81 amopdHble Tena. AHU30TPONHS CBOMCTB brbmmorexa LTOK
p ' P https://m.edsoo.ru/20a88a03
KPHUCTAIIJIOB
[TnaBneHre U KpUCTATUTH3AITHS.
bu6nmorexa LIOK
82 YV nenpHas TEMI0TA IIaBICHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopMany TBEPAOTO TENA.
Aedop P bubmuoreka [{OK
83 Pactshxenue u cxxarue. Casur. Moayib
. https://m.edsoo.ru/dalaabl10
FOwnra. Ilpenen ynpyrux nedopmanuit
TemoBoe paciIipeHne KUIAKOCTEH 1
N bubmuoreka [{OK
84 TBEPABIX TeN. AHTAPMOHH3M TETLTOBBIX

KoJIeOaHMI JacTul BEIICCTBA

https://m.edsoo.ru/7ba5edf2




85 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
nepexonax https://m.edso00.ru/97a0672f

bu6nuoreka [IOK

86 0% 0

DABHEHHe TEILIOBOro baratca https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK
7 P

8 ctietiie sazat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

Kanunnspueie sBnenus. JlaBiaenue noj bubmuoreka [IOK

88 .

VCKPHBIICHHON ITIOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o011eHre u cucTeMaTu3alus 3HaHu|
89 1o TemMe "ArperaTHble COCTOSTHUS bubmorexa HOK
P " https://m.eds00.ru/0b52575¢c
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota no Teme
90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA bubmmorexa [JOK
P \ B ' https://m.edsoo.ru/7dc2a739
®da30BbIC IEPEXOIBI
DneKTpu3aIys Tel U €€ MPOSBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubnuoreka [JOK
JJIEKTPUYECKUX 3apsAn0B. I[IpoBogHUKY, https://m.edsoo.ru/laff445f
TURIIEKTPUKU U TIOTYTTPOBOJHUKU
DneMEeHTapHBIN AMEKTPUUYECKUH 3apsi.

92 3aKOH COXpaHECHHSI YJICKTPHIECKOTO bubmorexa HOK

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

93 B3aumopeiictBue 3apsioB. ToueuHbie bubmmoreka [JOK
3apsiabl. 3akoH Kynona https://m.eds00.ru/445b7746

bubnunorexa LIOK

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

https://m.edsoo.ru/08fc19bc




Onektpuueckoe noiie. Ero neiicteue Ha

bubnmoreka [IOK

95
ANEKTPUYECKUE 3aPsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD 31EKTPUYECKOTO MOJSL.

96 [Tpo6usiii 3apsa. Jluauu bubmmoreka [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OaHOPOIHOE ANEKTPUUYECKOE T10JIe
[TorennmanbHOCTH

97 3IEKTPOCTaTHUECKOTo noJjs. PazHocTh bubmmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAIPSDKEHUE
[lorennmansHas SHEPTHs 3apsiia B
98 DIIEKT OCTaTI/I‘IeCKOI\I/I) noJue Ii_IOTeH na bubmorexa LIOK
P ] t https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUIECKOTO TTOJIS
CBs13b HAPSHKEHHOCTH OIS U

99 A3HOCTH TOTCHIIUAIIOB JIIS bubmmorexa LIOK
P 1 . https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUIECKOTO TTOJIS

100 [TpyHIMI CynepnO3ULMH bubmuoreka [IOK
JJIEKTPUYECKUX TOJIEN https://m.edsoo.ru/Ocfe4a6e

bu6mmoreka IIOK

101 P

cHicHie sazat https://m.eds00.ru/5a582263

102 ITone Toyeunoro 3apsana. Ilone bubmmnoreka HOK
PABHOMEPHO 3apsKEHHOU cepbl https://m.eds00.ru/b297b5c3
ITose paBHOMEPHO 3apsIKEHHOTO IO

103 00BEMy mapa. [Tome paBHOMEpHO Bubmmorexa [IOK

Y HHape: PABHONED https://m.edso0.ru/f7a665¢ee
3apspKEHHON OeCKOHEUHOH TTOCKOCTH

104 [TpOoBOAHMKH B 3JIEKTPOCTATHIECKOM bubmuoreka [IOK
noJie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edso00.ru/32405eab

105 JIMBINEKTPUKHU U ITOJIYIIPOBOJHUKY B bubmuoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edso0.ru/060ebab5




Konaencarop. 91eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmorexa LOK
A pa- P https://m.eds00.ru/845b4f73
TJIOCKOTO KOH/ICHCATOpa
107 [TapannenbHOE coeqUHEHHNE bubnunorexa LIOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHECHUE bubnunoreka LIOK
KOHJIECHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsKEHHOT0 KOHJICHCATOpa bubmorexa [JOK
P P A p https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B bubmuoreka [IOK
OJHOPOJIHOM BJIEKTPUUECKOM IT0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHNe U cCUCTEMAaTU3AINS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnosie" https://m.edsoo.ru/5752603f
114 Konrponbnas pabora no reme bubmuoteka [IOK
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIECTBOBAHUS ITIOCTOSIHHOTO bubmorexa [TOK
ym https://m.edso0.ru/233311b5
AIEKTPUUYECKOTO TOKA
but6mmorekxa [IOK
116 " .H DJ1C
crowmikit Toka. Hanpsixetiie 1 91 https://m.edso0.ru/0839a115
117 3akon OMa 11 y9acTKa [eTH. but6mmorekxa [IOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bubmuoteka [IOK

OIHOPOJHOTIO IMTPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51




JJIMHBI U TUIOaAn IMMOIIEPEUYHOTO

CeUeHUs
119 VY nenpHOE CONPOTUBIICHUE BELIECTBA. bubnunorexa LIOK
Penrenue 3amau https://m.edso00.ru/437f8300
120 ITocnenoBarenbHOE, MapajuIeIbHOE, bu6nmoreka IIOK
CMEIIAHHOE COEIMHEHNE POBOITHUKOB https://m.edso0.ru/236f7e07
121 Pacuért pa3BeTBIEHHBIX MIEKTPUUECKUX bubnmnoreka HOK
neneii. [Ipasuna Kupxroga https://m.eds00.ru/1794cf37
bubmuoreka [IOK
122 Pemenme sana- https://m.edsocL).I ru/3881b469
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmorexa [JOK
xoyns —Jlenna https://m.edsoo.ru/a3605c5c
bubmmoreka [JOK
124 | Pewenne sagax https://m.edso:)_.l ru/6761bf0f
MOIIHOCTH ICKTPUYECKOTO TOKA.
125 TennoBas MOIITHOCTB, BEIACIICMAs Ha bubmorexa LOK
https://m.eds00.ru/99750a6f
pesucrope
bubmuoreka [IOK
126 Pemenme saxa- https://m.edSO(])_.I ru/eb72fc24
127 OJ1C u BHyTpeHHEE CONTPOTUBIICHHE bubmuoreka [IOK
HCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 111 TOJTHOM (3aMKHYTOM ) bubmmoreka [JOK
AIIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubmuoreka [{OK
129 Peenne 3axad https://m.edSO(])_.[ ru/3580b679
bubmuoreka [{OK
130 MoUHOCTS HCTOUHHKA TOKA https://m.edSO(])_.[ ru/a0ae51d8
131 KopoTkoe 3ambikaHue bu6muoreka [JOK




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

132 Konpaencarop B 1ienu mocTOSIHHOT'O TOKa bubmorexa LOK
A pB I https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 P
cHcHie sazad https://m.eds00.ru/4410cef0
Pemenue 3agau mo reme "l[locTostHHBIN bubmuorexa [IOK
134 . |
ANEKTPUYECKUN TOK https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o Teme "IlocToSSHHBIN bubnuoreka [{OK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau nmo treme "IlocTOSTHHBIHI bubnunoreka LIOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0o01IeHre U CHCTeMAaTU3alus 3HAHUH
137 1o TeMe "I10CTOSTHHBIN ITeKTPUISCKUI bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 Konrponbnas pabora no reme bubmuoreka [IOK
"[locTOsIHHBIN 37eKTpUUECKU TOK" https://m.edsoo.ru/1885ddf1
DneKTpuyecKasi MpOBOAUMOCTD
139 aSHH§;BD(Be eng ;LeKT WYECKUI bubmorexa LOK
P . ' P https://m.edsoo.ru/da794295
TOK B MeTaitax. CBepXIpOBOIUMOCTh
DNEKTPUYECKHUIA TOK B paCTBOPAX H
140 acIuiaBax dJIEKTPOJIUTOB. 3aKOHBI bubmorexa LOK
P P ' https://m.eds00.ru/4b423491
®Dapages 1715 dIEKTPOIU3a
b K
141 DJeKTpu4YecKuil TOK B razax. [limasma hgs;;:;:g;gg 192492576
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuoteka [JOK
Bakyymabie nmpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuoteka [IOK

MOJIYTIPOBOTHUKAX

https://m.edso0.ru/ab61c660




144

[MomynpoBoiHUKOBBIE TPUOOPHI

bu6nmoreka [IOK
https://m.eds00.ru/83622200

145

146

147

148

149

Du3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHune CUiibl TOKA U HAIIPSHKEHUS
B LIENIY [IOCTOSIHHOT'O TOKA ITPY IIOMOILU
AHAJIOTOBBIX U IU(POBBIX
W3MEPUTEIIbHBIX PUOOPOB" WIIH
"3HaKOMCTBO C IUPPOBOIA
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
u3MepeHus: PU3NYECKUX BETUUHH MIPH
MOMOIIA KOMIBIOTEPHBIX JAaTYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIEJIbIO0 OMpPEEICHUSI MTHOBEHHOM
ckopocth"

Pu3n4ecKuil TPAKTUKYM I10 TEME
"M3MepeHune yCKOpEeHHUs ITpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUU 110 HAKJIOHHOM IJI0CKOCTH"
w "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BpEMEHH NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydenue ABUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3nUeCcKu IPAKTUKYM 110 TEME
"N3yueHune nBUKEHUA Tema 1o
OKPYXKHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO

bu6nunorexa LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nmorexa LIOK
https://m.edso0.ru/6960b6ef

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

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514




150

ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/1a o0paleHus
KOHUYECKOIO MAasTHHKA OT €T0
napamerpos"”

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue paBHOICHCTBYIOIICH CHJITBI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
wiockocTy" wiu "lIpoBepka runoressl o
HE3aBHCUMOCTH BPEMEHU JIBFKCHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTU Ha
3a/laHHOE PAcCTOSIHUE OT ero Macchl”

bu6nuoreka [IOK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3NHOBOM 00pa3sIe, OT UX
nepopmanuu” win "U3ydyenue
JBUKEHMSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepes3 JIETKUU
650K"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenne ko3 duiiuenta TpeHus mno
BEJIMYMHE YTJIOBOTO KO3 puIreHTa
3aBucumoctu Frp(N)" win
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEeHUs" UIn
"U3ydyeHue IBH>KEHUS Ipy3a HA Baly C
TpeHuem"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

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

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bu6nunorexa LIOK




"UccnenoBanue yciaoBUd paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "Konctpyuposanue
KPOHILTEHHOB U pacuéT Cuil ynpyroctu"
wiu "M3ydeHune ycToiunBocTH
TBEPJOTO TeJla, UMEIOIIEro IUIOIAab
onopsI"

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

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue ummynbca Teja 1no
TopMo3HOMY nyTu" unu "M3mepenue
CHJIBI TSITH, CKOPOCTH MOJEIN
3JIEKTPOMOOMIISL U MOIIIHOCTHU CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUs
MMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHUs!
UMITyJIbCA MPU YIIPYTOM
B3aumoeicTeun" win "M3mepenue
KMHETUYECKON YHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

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

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3yuyeHne u30TepMHUECKOro Iporecca
(peKoMEeH/1I0BaHO MCIIOIb30BaHHE

1 poBoi 1abopaTopun)" uin
"N3y4yeHue n30XopHOro npoiecca' uium
"N3yuenne nzobapHoro npouecca" uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bu6mmoreka IIOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCKuil TPAKTUKYM I10 TEME
"U3mepenue yaenbHoi TernaoéMkoctu"
un "UccnegoBanue npouecca

but6mmorekxa [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHHMS BelllecTBa" WU
"HccnenoBanue aquabaTHOTO
npouecca" win "U3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMrepaTypbl KUTICHUS )KUIAKOCTEH"

157

158

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3ydyeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" 1N
"U3mepeHune yaeabHOM TErIoThI
raBieHus apaa" win "Usyuenue
CBOMCTB HACBIIIEHHBIX NAPOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomernienuun". 3mepenue
K03(uIIMeHTa TOBEPXHOCTHOIO
HATSHKEHUS

Du3nUeCcKu IPAKTUKYM I10 TEME
"HabmtoneHne npespaiieHus SHeprun
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy4eHHS CBETOAMOA" UITN
"N3y4yeHue npoTeKkaHus TOKa B LIETIH,
cojeprKallel KoHaeHcaTop' uimn
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
MIOCJIE0BATEIIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

bubnunoreka LIOK
https://m.edsoo.ru/6bl1a23b5

bu6mmoreka IIOK
https://m.edsoo.ru/ec424377
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®u3NYeCcKuil TPAKTUKYM 110 TEME
"UccmenqoBaHue CMEIIaHHOTO

but6mmoreka [IOK
https://m.edso0.ru/2b179d98




COCJIMHEHUS PE3UCTOPOB" MK
"N3MepeHue yAaeabpHOro COIPOTUBIICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIpPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs "

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habmroienue snexrponuza" uim
"N3mepenue 3apsijia 0JHOBAJIEHTHOTO
noHa" wiu "MccnenoBanue

bubnunoreka LIOK

160
3aBHCUMOCTH COITPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl" HIn
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTEePUCTUKHU Auoaa"
PesepBHrlil ypok. O0001IEHIE U
161 CI/ICTEM&TI/ISZII;I/H[ 3HAHUH 110 TEME Bubmorexa LIOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHEbIil ypok. O000IIIEHNE U
162 CI/ICTEM&TI/ISZP WS 3HAHUH 110 TEME Bubmiorexa IIOK
" ,'H https://m.edso0.ru/3149956b
JnHamuka
PesepBusblii ypok. O0001IEHIE U
163 CI/ICTEMaTI/BZp W 3HAHUH 10 TEME Bubmiorexa LIOK
1 https://m.edsoo.ru/0f9752ac
"Cratuka TBEpa0TO Tena"
PesepBHrblil ypok. O0001IEHIE U
164 CI/ICTIC)MaTI/BZp W 3HAHUH 110 TEME BrbmroTexa [IOK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPaHEHHUSI B MEXaHHUKE
Peseprubrit ypok. O6001eHuE 1
165 CHCTEMAaTU3alMs 3HAHUH T10 TEME but6mmoreka [IOK

"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 CHCTEMAaTHU3aLMs 3HAHUH 110 TEME 1 bubnnorexa LHOK
. . | https://m.edsoo.ru/Obcc77cl
'"TepmoarHamMuKa. TerIOBbIE MATUHBI
PesepBHbIil ypok. O0001ICHHE U

167 CHCTEeMaTH3alusl 3HaHUH 110 TeMe 1 bubmuorexa [JOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®da30BbIe IEPEXOBI"
PesepBurblii ypok. O0001I€HIE U

168 CI/ICTEM&TI/IBZP Hst 3HaHI/II7IIlI 110 TEME 1 bubmorexa HOK
" : " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHE U

169 CI/ICTEM&TI/ISZP WS 3HAHWM 110 TEME 1 buGnuorexa [IOK
" I“l . https://m.edsoo.ru/3cae6dal
ITocTOSITHHBIN JIEKTPUYECKUIA TOK
PesepBueiil ypok. O0001mEHE U

170 CI/ICTEM&TI/ISZP 1551 3HaHH;III o teMe "Toxku 1 bubnnorexa [IOK

B " https://m.edso00.ru/cc7681d4
B Pa3JIMYHBIX Cpelax
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
BzaumopeiicTBre NOCTOSHHBIX
1 MAarHuTOB U IPOBOJHUKOB C TOKOM 1 bubmmorexa [JOK
poBOA ' https://m.edso0.ru/487a8593
MarnautHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHOM WH, 15078
2 [Tpun ppm CyIIepIIo3u EIZK l\fIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep " . https://m.edsoo.ru/4clabceb
nosiei. JInHuM MarHUTHOM MHIYKIIUH
3 MarunuTtHoe 10J€ NPOBOJHUKA C 1 bubnnorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHUE U 1 bubmmnoreka HOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bu6mmoteka IIOK
5 P 1
CHLICHHE 3312t https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HarpaBJIeHHUE U
7 MoyJib. JIBI>KEHUE 3apsKEeHHON 1 bubmuoreka [JOK
YacTUIBI B OTHOPOJJHOM MArHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bubnunorexa LIOK
8 P 1
CHICHHE 3a/1a1 https://m.edso0.ru/504e98c7
b K
9 Pa6ora cuiel Jlopenia 1 momorexa 110

https://m.edsoo.ru/d518be4b




bu6nmoreka [IOK

10 Penterrie 3apat https://m.eds00.ru/93617bd9
MaruuTtHoe mose B BEIISCTBE.
11 deppomMarueTHKH, napa- u bubmmorexa LOK
pp - 11ap https://m.eds00.ru/30ff9608
IMaMarHeTUKA
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumMenenne bubnnorexa LIOK
PP P https://m.eds00.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau mo Teme "MarautHoe bubnunoreka LIOK
rojie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 WH nu. IToToK BeKTOpa MarHUTHOM bubmorexa HOK
AYKHHI. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bubnmorexa LIOK
16 IC unpyximn https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnnorexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpudeckoe noie. Toku bubmmnoreka HOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMHN B ABHKYITUXCS bubnmoreka [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235c¢c02
bubnunorexa LIOK
2 P
0 CHICHHE 3a/1a1 https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IT JI
PaBHIO JlcHHa https://m.edsoo.ru/bbc22726
22 WnaykruBHocTs. KaTymika bubmuoreka [JOK




HHIAYKTHUBHOCTHU B LECIIU ITOCTOSAHHOI'O
TOKa

SBnenune camounaykiuu. IJ1C

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

bubnunorexa LIOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsl KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHuTHOE T0JIe https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 P
CHICHHE Saitad https://m.eds00.ru/88f69d2b
26 O06o001IeHre U CUCTEMaTH3aIHs bubmuoreka [{OK
3HaHUN 110 TeMe "DeKTpoinHaMuKa" https://m.eds00.ru/76484025
97 KonTponbhas pabota no Teme bubmmorexa [JOK
"OnexkTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarenpnas cucrema. CBOOOIHBIE
28 koJieOanusi. 'apMoHHYEeCKHe bubmorexa [IOK
-1 ap https://m.edsoo.ru/7c1db385
KoJIeOaHMS
29 Kunemarnueckoe 1 JTUHAMHUYECKOE bu6nmorexa LIOK
oIHcaHue KoJieOaTenbHbIX ABHKEHNI https://m.edso0.ru/87ce9498
DHepreTudeckoe omnrcanue. BeiBo
JTUHAMUYECKOTO OIUCAHUS
30 rapMOHUYECKUX KOJeOaHUH U3 UX bubmotexa [JOK
P https://m.edso0.ru/e3c99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
OIMCAaHUS
bubnunorexa LIOK
31 A OaHuii
MILTTYAa 1 pa3a konebanuii https://m.edsoo.ru/7a0c439%a
[Tepuon u yacToTa KOJIeOAHHMIA.
39 [Tepron ManmbIx CBOOOIHBIX bubnunorexa LIOK

KoJIeOaHUIT MATEMATHUYECKOTO
MasiTHUKA. [leprnox cBOOOTHBIX

https://m.edsoo.ru/e0399319




KoJie0aHUM MPY>KUHHOTO MasTHUKA

33 3aryxaromue KoieOaHus. bubnmoreka [JOK
Breinyxnennbie koiaebanus. Pezonanc https://m.edsoo.ru/72¢93d09
bubnunorexa LIOK
4 A
3 BroKONCOaIHA https://m.edsoo.ru/6add2644
bu6nunorexa LIOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpoxk-koH(pepeunus "MexaHnueCKHUe
36 K(?JIG63HI/I$(11) BpM IiIKaJH,HLIx bubnmorexa [JOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMCHTAX
O00011IeHNE U CUCTEMATH3AIUS
37 3HaHWH 110 TeMe "MexaHuueckue bubnnorexa [IOK
" https://m.edsoo.ru/eb84182f
KOJIEOAHUS
OJeKTpOMarHUTHBIE KOJICOaHusI. bubmmnoreka HOK
38 N
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUIUTYABI
39 3apsaa KOHASHCATOPpa ¢ aMILIUTYION bubmorexa HOK
P p y https://m.edso0.ru/093f9af1l
CHWJIBI TOKA B KOJICOATETbHOM KOHTYpE
3aKOH COXpaHEHMsI DHEPTUU B bubmuoreka [IOK
40
UJeaTbHOM KO0JIe0aTETbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarolue 3I1eKTPOMarHuTHLIE
41 Kon}:éamfj{ Brma >1<p €HHLIE bubmmorexa TIOK
' YA https://m.edso00.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Peznucrop n
42 KOHJEHCATOpP B IIENU NEPEMEHHOTO bubmmorexa TIOK
g p B p https://m.edso0.ru/84836152
TOKa
43 Karymika nHIyKTHBHOCTH B LIETIH bubnuotexa [JOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 2JIEKTPUUECKON LIenu

https://m.edsoo.ru/cfa307af
bubnunoreka LIOK

44
MIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUINTYIHOE U AEUCTBYIOIIEE bubnnorexa LHOK
YA a yromt https://m.edsoo.ru/lcacéc4c
3HAYCHHUE CUJIbI TOKA U HATIPSKEHUS
46 Pes3onaHc B dIIEKTPHUECKO LIETH bubnnorexa LHOK
P 1 https://m.edso00.ru/087506df
bubnunoreka LIOK
47 P
CHICHHE 33/t https://m.edsoo.ru/a16836a4
W neanpupiif TpanchopMaTop.
48 HHOI/ISBO CTBI; He(be paqa I/Ip bubnnorexa [IOK
P s > Hepelt . https://m.edso0.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW IHEPTUU
DKOJIOTHYECKUE PUCKU TTPH
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JIBT ):1 HCHOHBS(;[BpaHPISIp Bubmiorexa OK
YIbTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HU
bubnmorexa LIOK
50 P
CHICHHE 33/t https://m.edso0.ru/ee6677ed
bu6mmoreka IIOK
51 P
CHIetme sajat https://m.edsoo0.ru/7cab59f8
O00011eHNe U CUCTEMATU3 AL
52 3HAHUH 110 TeMe "DIIEKTPOMArHUTHEIE bubmorexa LIOK
" P https://m.eds00.ru/401024a9
Koae0aHus
MexaHudecKkue BOJIHEI. bubnunorexa LIOK
53
XapaKkTepUCTUKN MEXAaHUYECKUX BOJIH https://m.edso00.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmuoreka [{OK




https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubamorexa LIOK
Y Sapariep Y https://m.eds00.ru/138b6f09
Wndpassyk u yaprpa3syk. LllymoBoe bubnuoreka [JOK
56 .
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bu6nmmoreka [IOK
> Penterrie 3azat https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHBIE BOJIHBI. bubnnorexa [JOK
H3nydeHune 3MeKTpOMarHuTHbIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi NEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
60 [IpumMeHeHHE PIEKTPOMArHUTHBIX bubmorexa [JOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE H OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJxeBuIeHnA. Pagnonokamus. bu6nmorexa LIOK
ONEeKTpOMarHUTHOE 3arpsi3sHEHNE https://m.eds00.ru/9f96f1f8
OKPYKaIOIIEH Cpebl
62 Konrponbnas pabora no reme bubmuoteka [IOK
"KonebGanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOIUHENHOTO bubmuoreka [IOK
pacrpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
64 3aKOHA MPSIMOJTMHEHHOTO Bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubmmoreka [JOK
Cdepudaeckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue ceera. AGCOTIOTHBIN U bubmuoteka [IOK




OTHOCHTEJIbHBIN IIOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHEee
oTtpaxkeHue. [IpenenbHbIil yrou
[IOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHHUC

https://m.edsoo.ru/bc2e55cd

bub6numoreka [IOK

67
SAKOHOB OTPMICHHA 1 NPEIOMICHHA https://m.edso0.ru/49d830a9
CcBeTa
Xop nydeit B mpusMme. ucnepeust
68 cBera. CloXKHBIA cocTaB 0eJIoro ceera buGnuorexa [IOK
' ' https://m.edsoo.ru/d8elc3be
LBet
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
onTHUYecKas cuiia JIMH3EI https://m.eds00.ru/60441359
20 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuoreka [IOK
HUX CUCTEMaX. YBEIMYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3amau Ha mocTpoeHne
71 n300 axceHIfﬁ OJI aenlj)[mx C bubmorexa HOK
p ’ i https://m.edso0.ru/5a868f09
[IOMOILIBIO JTUH3
12 I'ma3 xak onTHueckas cucreMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenensl
73 vl I/IMeHI/IMOf:[TI/I re(leHﬂ HMYECKOU bubnmorexa HOK
p p https://m.edsoo.ru/cd174a10
ONTHUKHU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmorekxa [IOK
75
Jlucniepens cera https://m.edsoo.ru/lel6ccbe
76 WnTepdepenmus ceeta Bubmmorexa [IOK

https://m.edsoo.ru/5fc0c638




KorepeHTHble HICTOUHUKHU. Y CIIOBUS

77 HAOJIO/ICHUST MAKCUMYMOB U bubnnorexa LHOK
https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubmuorexa [JOK
8 Pemenne sanaz https://m.edsoi.I ru/3061de2b
bubmuorexa [IOK
7 lpuvenenne irepepernin https://m.edsoi.I ru/668edbc8
bubmuoreka [IOK
80 Jladpauns ceera https://m.edsoc%.[ ru/12ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bubmuoreka [IOK
82 Pemterre 3azat https://m.edsocL).I ru/d58c41la
83 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
ITonsapusanus cera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemterte aza https://m.edSO(])_.[ ru/c56c8158
85 CBeToBbI€ BJICHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
86 O06o00meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHu# 1o Teme "OnTuka" https://m.edsoo.ru/8al14748b
g7 Konrponbnas pabora no reme bubmmnoreka HOK
«OnTuka» https://m.edso0.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
88 KJIACCHYECKOM MEXaHUKH. 3aKOHBI but6mmorexa [IOK
AJIEKTPOIMHAMUKY U TTPUHLIMIT https://m.edso0.ru/c9bd77cb
OTHOCUTEIbHOCTH
89 [TocTynatel crienuaabHONW TEOPUH bu6mmoreka [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepBai. [Ipeobpazoanus Jlopenna.
YcinoBue NpUYMHHOCTH.

https://m.edsoo.ru/c56f05ch

bubnunorexa LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIeHne BpEeMEHH B COKpaIlleHHe
JUTAHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTHULIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPrUen u
92 AMIIYIbCOM PEIATUBUCTCKON YaCTHIIBI Bubmiorexa HOK
Y P ' https://m.edso0.ru/b6258ffa
DHeprust MoKos
93 PaBHOBECHOE TEIIJIOBOE U3IIYUYCHUE bubmorexa [IOK
yi https://m.edsoo.ru/f54035a5
bubmmoteka IIOK
4 B
o 3axon eewenns Buna https://m.edsoo.ru/1c5ff752
95 TI'unotesa M. [linanka o kBaHTax. bubmmoreka IIOK
DOTOHEI https://m.edsoo.ru/a5ffa218
bubnmorexa LIOK
% DHEprHA M MMITYITEC GOTOHA https://m.edsoo.ru/7fh307ec
97 ®oroaddext. OnbiTe A. T bubmuoteka [IOK
CroneroBa. 3akoHs! hoTorddexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DiHIITeHA 17151
98 doroapdekra. "Kpacnas rpanuna” bubmmorexa [JOK
- P parHi https://m.eds00.ru/01ef4556
dboTtordpdexra
99 JaBnenue cera. OnwiThl I1. H. but6mmorekxa [IOK
JleGenena https://m.edso0.ru/64b4f966
100 BosHoBEIE CBOMCTBA YaCTHI] bubnuotexa [JOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. JnuHa BoaHbI e

N bu6nmoreka IIOK
101 bpoitst 1 pasmeps! 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIUH JIBUKYIICHCS YaCTHIIBI
. bub6nmoreka [IOK
102 Koprycky1ipHo-BOHOBOH AyatisM https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnmnoreka HOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Crnennduka n3MEpeHUH B MUKPOMHPE.
104 COO?Hg)HleHI/I}I He]?)r[ e eHéHH(I;)CTeﬁp bubmorexa [IOK
. pea https://m.edso0.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 Pemerme rpagueckix sanad https://m.edsoo.ru/e70195bd
N bubnuorexa [JOK
106 Petiertie pacuCTibIx safat https://m.edsoo.ru/ee9b3182
KonTponbsHas padora 1mo TeMam:
107 "OCH(I:))BLI CTOl:')' "KopmyckynspHo- bubmorexa HOK
. T PIYCIEYIP https://m.edsoo.ru/c3de891a
BOJIHOBOI! JTyaliu3m
OMBITHI TTO UCCIICJIOBAHUIO CTPOCHUS
108 aroMma. [Tma"erapHas Moaens aroMa bubmiorexa LOK
’ p https://m.edso0.ru/312b750a
Pesepdopna
bubmmoreka IIOK
1 IT b
09 OCTYITIATRI bopa https://m.edsoo.ru/404dfa9a
110 Buapt ciektpoB. CriekTp ypoBHE#H bubnuotexa [JOK
SHEpPryuy aToMa BOJOpOAa https://m.edsoo.ru/cf74blla
111 CHoHTaHHOE U BBIHYKJIEHHOE bubmmoreka [JOK
U3JIyYEHHE CBETa https://m.edsoo.ru/f945d85c
112 Jlazep bubmuoteka [JOK




https://m.edsoo.ru/2288a0c4

113

114

115

Hyxnonnas monens siapa

I'eiizen6epra-MBanenko. 3apsn u
MaccoBO€ 4YUCIIO sapa. M30Tomsl.

PanmoakTUBHOCTD

3aKoH PaAnO0aKTHBHOI'O paciiaja.

CBolicTBa HOHU3UPYIOIIETO
n3iny4yeHus. Bousaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lo3zumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepuble cuibl. Jledekt Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobiemMs! yrpaBisemMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHUECKHE aCIIEKThI Pa3sBUTHA

AJIEPHOM DHEPrEeTUKH

bu6nuoreka [IOK
https://m.edsoo.ru/34ada5de

bu6nmoreka [IOK
https://m.edsoo.ru/aab98bef

bubmuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

MeTobl perucTpanuu u

WCCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEHTAIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[TpencraBnenne o CrtannapTHON
Mozenu. KBapk-rirooHHas Mozienb

aJIpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnunctBo pusnueckoit

KapTUHBI MUpa

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

118

DTansl PasBUTHUA aCTPOHOMHU.

but6mmoreka [IOK




3HaueHHe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edso0.ru/39c44028
HUCCIEO0BAaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TENECKOIIBI, PAIHOTEIECKOIIBI buGnuorexa [IOK
- P ’ https://m.eds00.ru/4877aale
BHeaTMoc(hepHast aCTpOHOMHMS
Bup 3sésnnoro neda. Co3se3nus,
121 SIpDKHE 3BE3JILI, IUIAHETEI, UX BUIUMOE bubnnorexa [IOK
p AL, ’ A https://m.edsoo.ru/aac588eb
JIBIYKEHUE
Coinneunas cucrtema. CoJHIIE.
122 CosHeyHas aKTUBHOCTE. MICTOUYHUK bubnnorexa [JOK
o https://m.eds00.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE31BI, NX OCHOBHEIE
123 XapakTepucTuku. Jlnarpamma bubmorexa LOK
| Parcep . P .\ https://m.edso0.ru/42169944
CHEKTPAJIbHBIN KJ1acC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa HOK
8 a https://m.edsoo.ru/b3cb766¢c
BnytpenHee cTpoeHue 3BE3 .
195 CoBpeMeHHbIE NPEICTABICHUS O bubmmnoreka HOK
MIPOUCXO0KIEHUH U 3BoTounK ConHIa https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anmakTuka.
126 Tumne! ramaktuk. YépHble OLIPHI B bubmmorera TIOK
- 1P JBIp https://m.edsoo.ru/7cd10a0a
AIpax TaJakTUK
127 Bceenennas. Pacmimpenne Beenennoil. bubnuoteka [JOK

3akon Xab6mna. Teopus bonbiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBA. PemmnkToBoe N3JIYUYCHUC

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

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

129

Hepeménnbie mpoOiieMbl aCTPOHOMUU 1

bubnunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

134

Pu3N4eCKui IPAKTUKYM 110 TEME
"HccienoBanrue MarHUTHOTO II0JIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"NccneqoBaHue CBOWCTB
(dbeppoMarHeTuKoB" UiIu
"UccneqoBanue neiCTBUA
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue cuibsl Ammiepa" wim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CuJIbl TOKA" MU
"OrnpezeneHre MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

AJIEKTPOMAarHUTHOW MHAYKIMU" UK 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHuTHOTo nosus"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS

camouHaykiuu'" win "COopka Moenn
3JIEKTPOMAarHUTHOTrO reHeparopa’

Pu3nUeCcKuil IPAKTUKYM 110 TEME 1

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

bu6nmorexa LIOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

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

bu6nunorexa LIOK




135

136

137

138

139

140

"N3mepenue neproa CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasITHUKOB"

DuU3nYeCcKui MPAKTUKYM 110 TEME
"IIpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3N4eCKul IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOIo ToKa
4yepes Mocae0BaTeNIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3uctop"”
nn "UccnenoBanue paboTh
HCTOYHUKOB CBETA B LICIU
IIEPEMEHHOT0 TOKa"

dusnueckuil NpakKTUKYM 10 TeMe
"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"

Pu3NYecKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaress npeaoMIeHUs
crexna" win "[lonydyenue
n300pakeHMs B CUCTEME U3 TNIOCKOT0
3epKajia v JIMH3bI"

Du3nUeCKUu IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BEIIeCTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSTHUS
paccenBarOIUX JUH3"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

https://m.edso0.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubmuoreka [IOK
https://m.edsoo.ru/89dc2d90

bubmuoreka [IOK
https://m.edsoo.ru/b100661a

bubmmoreka IIOK
https://m.edsoo.ru/42569eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHIMH U TTOJIIPU3AIUN
ceera"

DuU3nyYeCcKui MPaAKTUKYM 10 TEME
"OnpenesneHnue UMITYJIbCa U SHEPTUU
PENIATUBUCTCKUX YacTHll (110
doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUIl B MArHUTHOM I10J1€)"

Ou3nyecKuil MPakTUKYM IO TEME
"U3mepenne noctosinHoi [lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
ninu "UcciaenoBanue 3aBUCUMOCTHU
CHJIBI TOKA Y€PEe3 CBETOAHMO]T OT
HanpspkeHus"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue crieKkTpa
pa3pexEeHHOTr0 aTOMAPHOT0 BOJAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCIOIB30BaHUEM J103UMETpa”
i "M3yuenue nornomieHus 6eta-
qacTHI] aIIOMUHUEM"

Pu3nUeCKU IPAKTUKYM I10 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH JIJIS1 ONTPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6nmoreka [IOK
https://m.edso00.ru/63756¢c47

bubnuoreka [{OK
https://m.edsoo.ru/ebh916f82

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

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

bubnunorexa LIOK
https://m.edsoo0.ru/1072021e




co3Be3usi CeBepHOro Moymapus u
spkue 3BE3b1" unu "Habmonenus B
teneckon JIyHbl, MIaHeT, TyMaHHOCTE!
1 3BE3/THBIX CKOTICHUN"

O00011eHrEe U cCUCTEMATU3ALIIS
3HaHui. Posb pU3MKKM 1 acTpOHOMUH B

. N bu6nmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUUYECKOH cepax
JIeITCIIbHOCTH YEIOBEKA
O00011IeHNE U CUCTEMATH3AIUS
147 3HaHUH. Posib 1 MecTo GU3HKHU U bubnnoreka [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O00011IeHNE U CUCTEMATH3AIUS
3HaHu#. Posb pusnueckoit Teopun B
OPMHPOBAHUHU MIPEACTABICHUH O
148 inznqerzmoﬁ Ka Tl:IHe MHpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O IPUPOJIC
149 O06o0meHre U cucTeMaTH3aIus bubnuoreka [{OK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHNEe U cCUCTeMAaTU3aIHs bub6muoreka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3 AL but6mmorekxa [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTru3aIus
N " bu6nunoreka LIOK
152 3HaHui o Teme "CTaTruka TBEPI0TO

Tenaa"

https://m.edsoo.ru/3cca482e




O00011eHNEe U cCUCTEMATU3ALIIS

bu6nmorexa [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011eHrEe U cCUCTEMAaTU3ALIIS
154 3HaHu# 110 TeMe "OCHOBEI Bubmmoreka HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKON TCOPHH
O00011IeHNE U CUCTEMATHU3ALHS
155 3gaHui 110 Teme "TepmoamnHamMuka Bubmorexa LIOK
P A ' https://m.edso0.ru/c63f7c10
TerutoBble MalIUHbI
O0001IEHNE U CUCTEMATHA3AIMS
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHU BenlecTBa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1l
nepexomnl"
O00011IEHNE U CUCTEMATHA3AIMS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmorexa IIOK
" P https://m.edsoo.ru/3bf0def9
oJie
O00011IeHNE U CUCTEMATH3AIMS
158 3ganuil o teMe "TloCTOSHHBII Bubmorexa HOK
N https://m.edso0.ru/71453ee6
IIEKTPUICCKUI TOK
O00011IeHNE U CUCTEMATH3AINS
159 3gaHui 110 TeMe "TOKH B pa3InyHBIX Bubmorexa IIOK
" P https://m.eds00.ru/3d40077a
cpenax
160 O00011eHNe U CUCTEMATU3 AL but6mmorexa [IOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBurrii ypok. O000111€HIE U
161 CI/ICTIe)MaTI/I?,Zp WS 3HAHUU 110 TEME Bubmorexa IIOK
" B " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS WHTYKITHSI
162 PesepBublit ypok. O0o01IeHNE U bubmuoteka [JOK




CHCTEMATU3ALMS 3HAHUH 110 TEME
"Mexanudeckue konedbanus"

PesepBHbIil ypok. O0001ICHHE 1

https://m.edsoo.ru/d6310bfd

163 CUCTEMATHU3aINA 3HAHUH 110 TEME Bubmorexa LIOK
" " https://m.edsoo.ru/5e2bb83d
DJIeKTpOMarHuTHBIE KoJIeOaHus
PesepBHeiit ypok. O600IICHHE U
CHCTEMAaTU3alMs 3HAHUH 110 TeMe bubnunorexa LIOK
164 "
MexaHu4eckue U AIEeKTPOMarHuTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepHrlil ypok. O0001IEHIE U
165 CI/ICTEM&TI/ISZII;I/M 3HAHWH 10 TEME Bubmorexa LIOK
" " https://m.edso0.ru/52ad1603
Onruka
PesepBHrlil ypok. O0001IEHIE U
P P . bubmuoreka [{OK
166 cUCTEMAaTH3aIis 3HaHUH 110 TEME
" " https://m.edsoo.ru/5bec1c65
OcHoBrl CTO
PesepBusblii ypok. O0001IEHIE U
167 CI/ICTEMaTI/BZp W 3HAHUH 10 TEME Bubmorexa IIOK
" B . | https://m.edsoo.ru/f7c59d38
KopmyckynsipHO-BOTHOBOU Ayain3m
PesepBusblii ypok. O0001IEHIE U
168 CI/ICTEMaTI/BZp W 3HAHUH I10 TEME Bubmaorexa IIOK
" 1 " https://m.edsoo.ru/1f511654
duzuka aroma
Peseprubiit ypok. O60011eHIE U
169 CHCTEeMaTH3alusl 3HaHUH 110 TeMe but6mmorexa [IOK
"®u3nKa aTOMHOTO siApa 1 https://m.edso00.ru/905c5ce0
3JIeMEHTapHbIX YyacTul”
Pesepsurrii ypok. O000111€HIE U
P P N bubnuoteka [JOK
170 CHUCTEMaTH3alys 3HAaHUH 110 TEME

"OnemMeHThl acTpOPU3UKH"

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

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

10.2

Y4uThIBaTh TpaHUIBl MPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOJIEINICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cucTeMa OTcu€ra, abCOIIOTHO TBEPI0E
TEJIO, UJICATBHBIN ra3; MOJEIU CTPOCHUS ra30B, JKUIKOCTENW U TBEPABIX TEll,
TOYCYHBIN AJIEKTPUUYECKHUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3naBath pu3uveckue sBiIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB ~MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJWHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHME, CBOOOJHOE TMaJeHUe TeJl, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; Auddysus, OpOoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KMJIKOCTEH M TBEPABIX TN, U3MEHEHHEe o0bEMa Ten
OpU HarpeBaHMM (OXJIAXJEHHM), TEIJIOBOE paBHOBECHE, MCIApEHNUE,
KOHJICHCALlNs, IUIABJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXly apaMeTpaMM COCTOSIHUS ra3a B M30IpoLieccax; 3JIEKTPU3aLus Tell,
B3aWMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBIM)KEHHUE, UCHOJb3Ysd (PU3MUECKUE BEINUYHUHBI:
KOOPJAMHATA, IYyTh, IIEPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMITYJIbC ~ TEJla, KUHETUYEeCKas DJHEprus, IOTCHIUalIbHAsA DJHEPIHs,
MexaHu4yeckas paboTa, MeXaHHWYeckas MOUIHOCTh; TIpU  OIHCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHHs] W €IWHUIBI, HaXOAUTHb (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
($U3MUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBICHUSA,
UCIONB3YS (PU3MUECKHUE BETMUMHBIL: JaBJIEHUE Ta3a, TeMIepaTrypa, CpeaHss
KMHETHYECKas SHEPTUst Xa0THUYECKOT O JIBUKECHHUS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JABHUTATENs; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYMH, UX O0O3HAYECHUS W €AWHUIBI, HAXOIUThH
(dopMyInbl, CBS3BIBAIOIIME TaHHYIO (DU3MYECKYIO BEIMYHMHY C JAPYTHMH
BEIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  DJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUUYECKHUE SIBICHUS (TIPOLECCHI), UCTONb3YS (PU3HMUECKUE BEIUUYHUHBI:




10.7

ANEKTPUYECKUN 3apsll, SJEKTPUYECKOE ToJie, HANpsLKEHHOCTh OIS,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPHU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICIT HCTIONIb3YyEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHUIIBL;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (U3MYECKYI0 BEIUMYHUHY C
JIPYTMMH BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3UUYECKHE
3aKOHBI W TPUHIHUIBL 3aKOH BceMupHoro TsaroteHus, |, Il u Il 3axonsI
HproTOHA, 3aKOH COXpaHEHUsS] MEXAHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHLUI  CYNEPIO3UIUU CWJl, NPUHIUI PaBHONPABUS
WHEPUUAIBHBIX CHCTEM OTCUETA; MOJEKYISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
SHEPruM TEIUIOBOIO JIBUKEHHUS MOJIEKYJI ¢ aOCOJIIOTHOM TeMIlepaTypoH,
NEpBBIH 3aKOH TEPMOJUHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyarh CIOBECHYHO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyarh YCIOBHS HMX  0€30M1aCHOTO
HCII0JIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBIOMHATE 3KCHEPUMEHTHI MO HCCIEIOBAHUIO (M3MUYECKUX SIBICHUNH U
mponecCoOB C UCITOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMepeHHﬁ; IIpu 5TOM
dbopmynupoBath pobiemMy (3a1ady) U TUIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (DU3UYECKHUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUN; MpU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, ()UKCHpPOBATh  pPE3YyNbTAaThl  TOJYyYEHHOW  3aBUCHMOCTHU
(GU3UYECKUX BEIWYMH B BHJAE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOIBI I10
pe3ynbTaTam MCCIIeIOBaHUS

Cobumo1aTh mpaBmiia 0€30MacHOro TpyAa NPy MPOBEICHUN UCCICTOBAHHHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENLHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHHMS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOW (PH3UYECKOW MOJIENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3aaui BBIOUPATh (PU3UYECKYI0 MOJAEIb, BHIICIATh (PU3MUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI

10.14

Pemarp KaueCTBEHHBIC 3a/1auH: BBICTPaUBaTh JIOTUYECKH
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYKACHHM C ONMOpod Ha HM3y4YECHHbIE




3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe  MpU  pelleHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHBIE  TEXHOJOTMH  JJIsi  TIOWUCKA,  CTPYKTYPUPOBAHUS,
UHTEpPIpETallud ¥ TPEJICTaBICHUS Y4eOHOH U  HayYHO-TIOMYJISIPHOMN
uHpOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH MOJTY4aEMyI0 HH(POPMAIHIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obecrieueHrss 0€30MACHOCTH TIpU  OOpallleHHH ¢ NpuOOpaMH |
TEXHUYECKHUMHU YCTPOMCTBaMU, ISl COXPAHEHUS 3J0POBBbS U COOJIOICHUS
HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cperie

PaGorate B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMSX, aJCKBaTHO
OLICHUBATh BKJIAQJ K&XKIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 0011ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIBl MPUMEHEHUS HM3YYEHHBIX (PU3UUYECKUX MOJEIeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO sJIpa MPH pelieHNH (PU3NIECKHUX 3a]a4

11.3

Pacnio3naBath (uznueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (DU3WKU: DIIEKTpHYECKAs
MIPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBUS
TOKa, B3aWMO/JICHICTBHE MAarHUTOB, YJIEKTPOMArHUTHAs WHAYKIUS, JeHCTBHE
MarHUTHOTO IOl Ha MPOBOAHMK C TOKOM W JBIXKYLIUICS 3apsn,
AJIEKTPOMAarHUTHbIC KoJIe0aHus u BOJIHBI, IpSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHHe, IpesloMIeHue, HHTepdepeHuus,
JUQpakuus U MOJIIpU3alUs CBETa, AUCIEPCUS CBETa, (POTOINEKTPHUUCCKUI
s dekr (porodddexT), cBeTOBOE AaBICHNUE, BOSHUKHOBCHHE JIMHEHYATOTO
CIEeKTpa  aTroMa  BOJOpOJAa,  €CTECTBEHHAas W HCKYCCTBEHHas




pPaarnOaKTUBHOCTDb

11.4

OnuceBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUEcKue
BEJIMYMHBI: JICKTPUICCKUI 3apsif], CHJIa TOKA, SJEKTPHUECKOE HANPSKEHUE,
AJNIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO Tois, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTD KATYIIKH, SHEPTHsI SJCKTPUIECKOTO ¥ MarHUTHOTO ITOJICH,
MEPUOJl U YacToTa KOJICOAHWH B KoyieOaTeIbHOM KOHTYpE, 3aps U CHIIa
TOKa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(OKyCHOE pacCTOSHHE U ONTHUYECKas Cujia JIUH3bI, [PU ONUCAHHUH
MMPpaBUJIbHO TPAKTOBATH (1)I/I3I/III€CKI/II\/JI CMBICJI HCIIOJIB3YCMBIX BCIWYHUH, HUX
0003HAUeHHsI W EIUHMIIBI, YKa3bIBaTh (OPMYJIBI, CBA3BIBAIOLINE TAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYeCKre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU OMUCAHUU MPABUIBLHO TPAKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (U3MUYECKYI0 BEIUYHUHY C
JPYTMMH BETUYMHAMU, BBIUMCIISITH 3HAaUeHNE (PU3UYECKON BETUYHHBI

11.6

11.7

11.8

AHanu3upoBaTh pU3NYECKHE MPOIECCH U SBIEHUS, UCIOIb3Ys GU3HUECKUE
3aKOHBl M TPUHLUIBL: 3akoH OMa, 3aKOHBI MOCJIEIO0BaTEeIbHOTO U
NapajyIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, yPaBHEHUE
OnHiTeiiHa 11 QoTtoaddexTa, 3aKOH COXpaHEHUS DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTyNaTel bopa, 3aKOH pagnoOaKTHBHOIO
pacraza; Mpu 3TOM pa3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbI,  0OJacTH)
MPUMEHUMOCTH

OnpenensiTh HampaBleHHE BEKTOpa WHAYKIIMM MAarHUTHOTO  TIOJS
MTPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M ONMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOH JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHNUEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBath podiemMy (3aaady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
U GOPMYIHPOBAThH BHIBOJIBI

11.10

OcymiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO HM3MEpPEHHUS U HCIOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (M3UYECKHUX BEJIMYUH C HCIOJIb30BAHUEM
OpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TabIUI U TpaUKOB, AETaTh BHIBOABI 110 PE3yJIbTaTaM UCCIIETOBaHHS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO0  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIBb30BAHUEM U3MEPHUTCIbHBIX YCTpOﬁCTB u
1ab0paTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3agaud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBHUS
3aJa4i BBIOUPATh (PU3UYECKYI0 MOJEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U (QopMyIbl, HEOOXOAWMBIC JUIsI €€ pelmIeHHsS, MPOBOAUTH PAcU€Thl U
OIICHUBATh PEATLHOCTb IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaNBaTb JJOIT'M4YCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonp3oBaTh  mpuU  peumieHUWH  y4yeOHBIX  3a7ad  COBpPEMEHHbBIC
MH(OPMALIMOHHBIE  TEXHOJOTHMH IS  TIOUCKa, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISpPHOU
uH(pOpMallMK, TOTYYCHHOH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIyHaeMyr0 HH(POPMAITHIO

OOBSCHATH TMPUHIMIBI JEHCTBUS MAaIIWH, TPUOOPOB U TEXHHUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCIOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeopeTHUecKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ npudopamu U
TEXHUYECKHUMHU YCTPONCTBAMH, JUISI COXPAaHEHUS 30POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEIEHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B rpymme C BBIMOJHEHHEM PA3IUYHBIX COIMATBHBIX POJICH,
MJIAaHUPOBATh PadOTy TPYMIIBI, PAIMOHATBHO PaCHpeNeaTh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHUTYyaAllMAX, aJCKBATHO
OLCHUMBATh BKJIaJ KaXJAO0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunbie meTonasl
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenra
U TEOpUM B IIpoOlLleCC€ TMO3HAHUA MIPHUPOABL.
DKCIepuMeEHT B (pu3uke

1.2

MopenupoBanue ¢usnyeckux  SIBICHUN u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TEOpUH. ['paHMLIBI TPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpMHIMII COOTBETCTBHUS.
Pore u wMecro ¢usuku B opMupoBaHUU
COBPEMEHHOM  HAy4yHOH  KapTMHBI  MHUpa, B
HPAaKTUYECKOH 1eATEIbHOCTH JIF0ACH

MEXAHUKA

2.11

#H#HPart##KITHEMATHUKA
Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTcuéra.
Tpaexropus

2.1.2

[Tepememienre, CcKkOpocTb (CpeAHsAs CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBbI KOOPIMHAT.
CrnoxeHue nepeMeIIeHUN U CI0KEHHE CKOPOCTER

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBrkeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW NEpeMEIICHUS
MaTepHaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM MO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENHAs CKOpocTh. [lepuon u
yactoTa. [{leHTpocTpeMHUTENRHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIOMETP, ABUKEHUE
CHapsJ0B, LICIIHBIE U PEMEHHBIE IIepeJaun

2.1.7

[IpakTnueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccnenoBaHue COOTHOLIEGHUS MEXIY




2.2

2.3

IIyTSAMY, PO ICHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIC PABHBIE MPOMEXYTKH BPEMEHU
P PaBHOYCKOPEHHOM [BIDKCHMH C Ha4aJIbHOU
CKOPOCTBIO, PaBHOW HYyI0. l3yueHwe IBIKCHHUS
IIapyuKa B BSI3KOM >KUAKOCTU. V3ydeHue ABHMIKEHHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHocTH ['anmunes. Ilepsbii
3akoH HerotoHa. HepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiuuy Cuil

2.2.3

Bropoii 3akoH HproTOHA 151 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa 11 MaTepHaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsroTeHus. Cuiia TKECTH.
[lepBas kocmuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koaddumument
TpeHusi. Cuiia COpPOTUBIICHUS TIPU JBIKEHUH TeNa
B )KMJIKOCTHU HWJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0CoOJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAallEHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
nCoO

TexHuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 1o HaKJIOHHOM TUIOCKOCTH TOJ AeHCTBHEM
HECKOJBKUX cHJl. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIehopMUpyeMoit
NPYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHaNTbHBIX TOYEK. IMIyJIbC CHIIBI 1 U3MEHEHHUE
UMITyJIbCa Tea
932 3akoH coxpaHeHust umiyiasca B MICO. PeaktuBHoe

IBIDKEHHE

2.3.3

Pabora cuiier




2.34

MOoOIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunernueckast dsHeprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

[TorennuanpHas >Heprus. [loTeHnManbHas SHEPTUsS
yIpyro nehopMUpPOBaHHON TIPY>KUHBI.
[ToTeHmanpHas SHEPTUs Tejaa BOJMU3M MOBEPXHOCTH
Semnun

HOTCHHH&J’IBHHC N HCIIOTCHUHWAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIIOTCHLIHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4JeCKOM OHEPIrunl CHUCTEMBI  TCII. 3akoH
COXpaHCHHUA MeXaHH4YeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KEHHE  PAaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTueckue paboTel. 3ydyeHue cBA3M CKOPOCTE
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPruM Temna

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
#iH#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TeopuH. bpoyHOBCKOE IBUKEHUE.
Juddyzus. Xapakrep ABMKEHUS U B3aUMOIECHCTBHS
YacTHUL BENIeCTBa
Monenu cTpoeHHsl ra3o0B, XKMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenbcus
Monens uaeanbHOro rasza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HACAIBHOTO
rasa
AOcomoTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHUS
yactul rasa. [llkana remneparyp KenbBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"a3oBble 3ak0HBI. M301polLiecchl B HACAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHUUYeCKuEe yCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue padoTel. MI3MepeHue macchl BO3ayxa
B KJacCHOW KoMmHarte. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUA DPa3peKEeHHOTrOo
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoauHamuyeckast cucTeMa. Buyrpennss
SHEPTUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

KomnyecTBO TEmIOTHI H pa60Ta. BHYTpeHHSISI
OHCPIrusa OJHOATOMHOI'O HACAJIbHOI'O Ir'a3a

3.2.3

Bunsr TEIJIONEePEIaun: TEIJIONPOBOJHOCTb,
KOHBEKUMUSA, M3JIy4eHHue. TermoéMKOCTh  Telna.
VnenpHass  TEIIOEMKOCTb  BelmecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPHU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTepnperanus paboThl ra3a

3.25

Teniosrie MAaIIITHBI. [TpunIUTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi JHEpruu B
TEIIOBBIX MamuHax. Koadduiment mone3noro
nevictus (nanee — KI1/1) termmoBoit mamunubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpHUpoAe. TeloBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHKU

TexHUueckue ycTpoiicTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

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

331

3.3.2

I[TEPEXO/IbI

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

AOComoTHAs U OTHOCUTEINIbHAS BIIAXKHOCTh BO3TyXa.
Haceliennslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue wu amopdHbIE
Tesa. AHM30TPONUS CBOMCTB KpucCTaioB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InaBieHne W KpUCTaUIM3aLMsA. Y AeIbHAs TEMIOTA

3.34
riasienus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHuuueckue YCTPOMCTBA: TUTPOMETD u
336 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU MOTYUCHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAHOMAaTEPHaJIOB, U HAHOTEXHOJOTUHU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
BO3/yXa
4 OJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. [sa
BH/JIA SJICKTPUYCCKHX 3apsi/IOB
41.2 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3zaumopeiictBue 3apsaaoB. 3akon Kynona
DJeKTpUUYECKOe Toue. HanpsoxkénHnocThb
4.1.5 anekTpudeckoro mois. IlpuHnum cynepno3uuu.
Jluany HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pa6ora cui AJIEKTPOCTATUYECKOTO TIOJIAL.
[Torenmman. Pa3HOCTh MOTEHIIHAIIOB
41 [IpoBOAHMKH W JOUANEKTPUKA B  TOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJie. JnanekTpuyeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOpa. OHEPrus 3apsKEHHOTO
KOHJEHCaTopa
TexHUUYeCKHE yCTpOMCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETD, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTI/IT-.I.eCKI/Ie paboTHI. N3mepenune
AIEKTPOEMKOCTH KOHJCHCATOPa
##Par#H#IIOCTOSHHBIN DJIEKTPUUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBAHHUS MTOCTOSIHHOTO
4.2.1 ANeKTprudecKoro Toka. Mcrounnku toka. Cuiia Toka.
4.2 [TocTossHHBIN TOK
4.2.2 Hampsioxenune. 3akon Oma 115 ydacTka 1menu
423 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE

COIIPOTHUBJICHUEC BEIICCTBA




4.2.4

HOCJIGIIOB&TGJIBHOQ, napajijicJibHOC, CMCIIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

PabGorta snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenna

MontHoCTb SJICKTPHUYCCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manmee — OJC) wm
BHYTpEHHEE CONPOTUBJICHHE HCTOYHHUKA TOKA.
3akoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nenu. KopoTkoe 3amMbpIkaHue

4.2.8

OJNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIECHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass o IMpuMcecCHasda

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

4211

DNeKTpUUECKU TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

4.2.12

4.2.13

DnekTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psa. Pasznuunbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHu4eckue yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTar, UICTOYHUKH TOKA, DJIEKTPOHArpeBaTelIbHbIE
puOopHI, JIIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONpPOTHUBJICHUS, BAKYYMHBIM JHOI,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIyIIPOBOJTHUKOBBINA TNOJI, TAJIbBAHUKA

4.2.14

11 KUIACC

Kon
pa3nena
4

Koanposepsiemoro

3JIEMEHTA

[TpakTuyeckue paboThl. M3ydeHHe CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenune
AIIEKTPOJIN3A

IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

##HPartHH#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKINA




IlocTossHHEIE MAarHuThbL. B3aumonelictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHoe 1osie. BEKTOp MarHUTHONM MHAYKIIMH.
432 [Ipunuun cynepnio3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTrHa JTHHUA MarHATHON MHIYKIIUH
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBOJHUKA ¢ ToKoM. KapTuna
JUHUN TOJNsL JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOJlyJIb M HallpaBJICHUE
Cuna Jlopenna, e€ MoIynb U HampaBIcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHUIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cubl Jlopenia
4.3.6 SIBNICHHE ICKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BekTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHayknuu. 3aKOH  3AJIEKTPOMAarHUTHOM
o uaaykiun Gapanes
Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIUU B
4.3.9 MPOBOJHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTE. fIBNieHne camowHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIsS KaTYIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHUYecKkne yCTpONCTBA: MOCTOSIHHBIE MArHUTHI,
4.3.14 AJIEKTPOMATHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTuueckne paboThl. M3ydeHHe MarHUTHOTO
MOJIsL KaTyIKu ¢ TokoM. MccnenoBanue aeicTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUSA 1 BOJIHBI
###PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebartenbnas cucrema. CBOOOIHBIE KOJIeOaHUS.
5.1 5.1.1 [Mapmonnueckne xonebanus. Ilepwon, dacrora,
amMIuITya U dasza KoebaHun
5.1.2 IIpy>xuHHBIN MagsTHUK. MaTeMaTU4EeCKUN MasTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  OUHAMHMYECKOE  OIMCAHME
K0J1e0aTeNbHOIO IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CBs3b aMIUIUTYABl  KoJeOaHHA
MCXO/IHOM BEIWYHMHBI C aMIUIUTYIaMHU KoJeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobonHbIe
AJIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIBHOM
KoJIe0aTebHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMHU u ANIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXPAaHCHUA OHEPIrun B nacaJlbHOM
K0J1€0aTeIbHOM KOHTYpE

Boinyx1eHHbIE MEXaHUYECKHE KOJICOaHHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennblil Tok. CUHYCOMAIBHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

MouHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOIIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepada U
HnoTpedIeHne JJIIEKTPUYECKOU JHEPIHUH.
OKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
AIEKTPUIECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUs IEKTPOIHEPTUH B IIOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue yCTpOMICTBA:! ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUHU 3JIEKTpoIepead

IIpakTrueckue paboTHI. Hccnenosanne
3aBHCUMOCTH ME€PHO/1a MaJIbIX KoJieOaHMil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue INEpEeMEHHOrO TOKa B LENM U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U pe3UcTopa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrnpocTpaHEHHS. ITepuon. CxopocTthb
pacrpocTpaHeHus U JyiMHa BOJHBL. [lonepeunbie u
MMPpOAOJbHBIC BOJIHBI
599 ###Par###  Unatepdepenmus wu  audpaxmus

MEXaHNYCCKHUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

5.24

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUS H3JIY4YEHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTaunus
BeKTOpoB E, B 1 v B 371€KTpOMaruuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdpepenims. CKOPOCTh  3AIIEKTPOMArHUTHBIX
BOJIH

[ITkana »MeKTpPOMArHUTHBIX BOJH. lIpumeHenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpunIMIIBI paauoCBsI3u 54 TEJIEBUACHUS.

Pannonokamnus. DIEeKTpOMarHMUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3BYKOBasi JAMArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesiedoH, CBU-neun

5.3

5.3.1

###Par###OIITUKA

[IpsMonMHEHOE  paclpocTpaHEeHHE CBeTa B
oxHOpoHOH cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pa’keHHi B IUIOCKOM 3epKalie

5.3.3

5.34

[Ipenomienue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. CloxHBINA cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaronIue JUH3BL TOHKas
nuH3a. DoKycHOe paccTOsHUE U ONTHYECKasl cuiia
TOoHKOM JuH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. opmyna
TOHKOM JIMH3EL. Y BEIMUYCHHUE, JaBaeMOE JTNH30

5.3.7

IIpenenst NIPUMEHUMOCTHU T€OMETPHUUYECKON
ONTHUKHU

5.3.8

Wutepdepentus ceta. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaOII01eHUS MaKCHUMYMOB u
MUHHUMYMOB B HUHTEP(QEpPEHIIMOHHON KapTHUHE OT
JIBYX CHH()a3HBIX KOT€PEHTHBIX HCTOYHUKOB




Judpakuus cBera. JudpakuuoHHas peméTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

>3.9 NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Monstpusanus ceera
TexHuueckue YCTpOMCTBA: OYKH, ayma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKAa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]
[IpakTuueckue pabotbl. M3mepeHue mnokazaTens
5312 MIPETOMIICHUS. Hccnenosanue CBOWCTB

n300pakeHU B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTBI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DHWHIITEITHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'I€HI/I€ BPEMCHHU U COKpAICHUC OJIMHBI

BHCPFI/ISI " UMITYJIBC CBO6OI{HOI>1 YaCTHUIIbI

6.4

Csi3p  Macchl C DJHEPrHed U  UMIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUsl MOKOsI CBOOOJHOM
YaCTHILIBI

7.1

KBAHTOBAS ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmanka CBSI3M DSHEPruu
¢oToHAa ¢ €ro 4YacToTod. DHEPrusi W HMILYIIbC
dboTtona

OtkpeiTHE U uccnenoBanue Gotorddexra. ONbITH
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHenue OiHmTeitHa a8 QoToddpdekra.
«Kpacnas rpanuna» goroadpdexra

7.1.4
7.15

Hasnenue cera. Onbrtel [1.H. JIeGeneBa

XUMHYECKOE NeHICTBUE CBETA

7.1.6

Texanyeckue yCTpOCTBa: ($hoTOIeMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOIUO]T

1.2

CTPOEHUME ATOMA

721

Mopenb aroma Tomcona. OnbiTel Pezepdopnaa mo
UCCIIEI0BAHUIO CTpoeHUs atoMa. [1nanerapHas
MOJI€eJIb aTOMa




71.2.2

IToctynater bopa. HM3nyuenue u moryonieHue
(GbOTOHOB TpU MEpexojie aToMa ¢ OAHOIO YPOBHS
sHepruuM Ha apyro. Bunbl cnektpoB. Crektp
YPOBHEM 3HEPruu aToMa BOJIOpPOaa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubl ne bpois.
KopmyckymnspHo-BomHOBOH nyamu3m. Judpaxius
3JIEKTPOHOB HA KpHUCTAIIIaX

724

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  HU3JIy4YCHHE.
Y CTpoiicTBO M IPUHIIMIT PabOTHI J1a3epa
TexHuuecKkrne yCTpPOMCTBA: CHEKTPAJbHBIN aHAIU3
(cTieKTpOCKoOII), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOJIIOICHUS u pEruCTpaLAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACIICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydeHusi. CpoiictBa anbda-, Oera-, ramma-
u3NnydeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HyknoHnHas
Mozenb siapa I'eitzenOepra — HBanenko. 3apsn
anpa. Maccosoe uncio sapa. M3otomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBs3M HYKJIOHOB B sipe. SaepHble CUIbL.
Jedext macchl siapa

SAnepHble peakuuu. JleleHUe U CUHTE3 sIIEp

7.3.7

7.3.8

7.3.9

AnepHblii  peaktop. TepMOsSIEepHBIM  CHUHTE3.
[TpoGieMbl U MEPCHEKTUBBI SAEPHON IHEPreTUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON YHEPTETUKHU

OnemeHTapHble YacTUlbl. OTKpBITHE MO3UTPOHA.
®dyHnaMeHTaIbHbIE B3aUMOACHCTBUS
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, atoMHas bom0ba

7.3.10

[Ipaktnueckue pabotel. MccnemoBanwe TpPEKOB
4acTHI] (110 TOTOBBIM (hoTOrpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipKue 3BE3JHI,




IIJIaHCTHhI, UX BUAUMOC NBUKCHUC

8.2

8.3

ConneuHast cucrema. [lmaHeTsl 3€eMHOWM TpPYIIIBI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApPIUKOBHIC
riaHeTel. Manbie Tena ConHEeUHON CHCTEMBI

Connne, ¢orochepa m armochepa. ConHeunas
AKTHBHOCTb

8.4

NcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150,
B3aUMOCBs3b. [lnarpaMmma «CneKTpajgbHbIA KJIAcC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
[IOCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3N TJIABHOM
[IOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u sBororuy CoJHIIa 1 3BE31. DTalbl )KU3HU 3BE3]T

8.7

Mneunsnii Ilyte — Hama ['anaktuka. CnvpasnbHast
cTpyKTypa ['anakTuku, pacnpeneneHue 3BE3 1, ra3a
u e, llonmoxxenne u aBmwxkenune ConHLIA B
INanaktuke. [1nockas u chepuyeckas MoaCUCTEMBI
l"amakTukn

8.8

8.9

8.10

Tunbel ramaktuk. PaguoramakTuku M KBas3aphbl.
UYEpHble ABIPHI B sIpax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u panuyc
Bcenennoit, teopus bousbmoro B3psiBa. Mozneib
«ropsiuei Beenennoii». PenukroBoe usirydeHue

MacuirabHas CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménneie pob6IeMBbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

1

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (U3HUYSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

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

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMupoOBaHHOCTh YMEHHM MNPUMEHSATh 3aKOHBI KIJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3MKM Ui aHain3a U OOBSICHEHUS
SIBJIGHU MHUKpPOMHpa, MakKpoOMHpa UM MeraMupa, pa3iuyaTh YCJIOBHUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IIOHUMATh
BceoOIUi xapakTep (pyHIaMEHTalIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
WCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIM3HPOBaTh (hU3MUECKHE
MPOLIECChl,  HMCMOJb3Yysl  OCHOBHBIE  TIOJIOKEHUS, 3aKOHBl WU

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7auyd C SBHO
3aJJaHHOW W HESIBHO 33aJaHHOW (U3UYECKON MOJENBhIO: HAa OCHOBAHHUU
aHajM3a YyCJIOBHUs BBIOMpaTh (U3MYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U ToCTynarel  (PU3MYECKUX  TEOPHUH  TpH  HCIOIB30BAHUH
MaTeMaTUYECKUX METOJIOB PEIICHHs 3a/iay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAJIN3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBATh  METOJIbI  pelieHusT ¢  y4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemarp xadecTBeHHbBIE 3ajaud, TpeOyrolIMe NMPUMEHEHUS] 3HAHUU U3
pPa3HBIX Pa3feNioB IIKOJIHHOTO Kypca (DM3MKH, a TaKKe WHTETpaliu
3HaHUM W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpAacCyXIACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SABJICHUS




Bnanenue OCHOBHBIMH MEeTOoAaMHu Hay4HOI'O MO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: NPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
W3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBICHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONb3Yd (HU3HUUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacHOT0 Tpyaa
[IpU MPOBEACHUH HCCIECIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKOM  JIESITETPHOCTH C  MCHOJIB30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHAIM3UpOBaTh M OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C MO3HMIUN IKOJIOTUYECKOM
0€30I1aCHOCTH; MpeACTaBICHUI 0 palOHAIbBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHN HAyKM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnaneHue pa3nuuHbIMH croco0amMu  paboTel ¢ uHGpOpManuen
¢u3nueckoro coaepKaHUsl €  HMCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
aCTPOHOMUYECKUE TIOHATHS, TEOPUUM MW 3aKOHBI Ui aHauu3a W
00BsICHEHUST (PU3MUECKUX MPOIECCOB, MPOUCXOIAIINX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAJIAKTUYECKON Cpele; JIBUKEHHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 31eMeHT cOepPKAHUSA
3J1eMeHTa
eMbl

1 MEXAHUKA
11 KNMHEMATUKA

111 MexaHanu4deckoe JABHKXCHUC. OTHOCHTEIHLHOCTh

MCXaHHUYCCKOI'O ABMXKCHHA. Cucrema oTcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

_ A7
L= —
At

—7=(1,.0,.0.),

Ar—{

Ax ,
1.1.3 v, =—| =x/. aHANOINYHO v, =),, U =Z,.
Af 4o '

CIoeHHe CKOpoCTell: o, =5, + 0, -

Brruncnenue nepemenieHus U NyTd MaTepUaibHON TOUKU

IpY IPSIMOJMHEHHOM JBM>KEHUH BJIOJIb OCH X TI0 TpauKy




3aBUCUMOCTH V(1)

- . AD ~,
YCKDPEHIIE MaTePHAIBHOII TOYKIL: a = —L =u =
t—30

At
114
Au, , .
a, = =(v,),", aHamor4HoO a, =(v, ', a.=(v.)
m j-r_.l:l - = .r = =%
PaBHOMepHOC HpﬂMOHHHeﬁHOC JABHXKXCHUC!
x(t) = xg + Vpxt
X(t)
0
+
1.1.5

[0)

Uy (t) — vg, = const

(t)




1.1.6

1.1.7

0x

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXCHHUC:

v (t)=v, +at
a, = const

-

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

L =
HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S = 1—,}

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

Yo °

Q Xo ";—

JIBukeHwne Tena, OpOIIEHHOTO O] YITIOM 0L K TOPU30HTY:



1.1.8

[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

v(E) =y, +Ugt+ 5 =:v.:)+u¢,5.inr;¢-r—T

g, =0

v (t)=uv, =uv,cosa
v (t)=v, +gr=y,sino— g
{gJ_ =—g=const

KpuBonunerinoe npuxenue. [[BikeHne MaTepuaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

[Ipu paBHOMEPHOM JBUKEHHH TOYKH IO OKPYKHOCTH
21

=—=2
w T v

2




27o
. LleHTpOCTpEeMUTEIHHOE YCKOPEHUE TOUKH:

e = 5 = w?R

uc

R
. [TomHOE yCKOpEHHE MaTepruaTbHOM TOUYKH

TBépnoe teno. IloctynarensHoe 1 BpalarenbHOe

119 JIBMKEHUE TBEPJIOTO TENA
1.2 JMHAMUKA
191 Nuepumnaneubie  cucteMbl  orcuéra. [lepBbiil  3aKoH
o Herorona. [Ipuniun otHocuTensHOoCTH ["anunes
1.2.2 Macca Tena. [ImoTHOCTE BelecTsa:




©
I
<I3

A

Cuna. [IpuHiun cyneprno3uuuu CUi:

-

FpaBHoaeﬁCTB =F+F+t.

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: 115 marepuanbaoii Touku B UICO

>
-

F1 = maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
F, Fy,
195 Tperuii 3akoH HproTOHA I MaTEpUaAIbHBIX TOYEK:
Fi; = —Fy




12

21

3akoH BCEMHUPHOTI'0 TATOTCHUA: CHUJIbBI NPUTANKCHUA MCKIAY

TOYEYHBIMUA MacCcaMy paBHBI
mim;

F=6—p

1.2.6




Cuna Tspxectu. LleHTp TspKecTH Tena. 3aBUCUMOCTh CHIIBI
TSDKECTH OT BBICOTBI N HaJ TOBEPXHOCTBIO ILJIAHETHI
panuycom RO:

GMm

M9 = R + h)?

mg

(R

h)

GMm




Cwuia ynpyroctu. 3akoH ['yka:
F, = —kx

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUSI:
Fp = uN
F
Tp
UN
1.2.8
Cwta TpeHUs TTOKOS:
Ep, < uN
F

Tp

IA




Koaddurment tpenns

JlaBnenwue:
P=7%
P
S
1.2.9
F
1
1.3 CTATHUKA
l
F
MOMEHT CcHJIBI OTHOCUTEIHHO OCH BpPAILCHUS:
M| = Fl, re | — rutedo cuier
F
13.1
F
OTHOCHTENBHO  OCH, Tmpoxoxasmed depe3 Touky O
HNEePICHANKYISPHO PUCYHKY
1.3.2 [lenTp Macc tena. LleHTp Macc cuctemMbl MaTepUaIbHBIX




TOYCK:

r
M
m
1
+
m
2
+
m
1
r




B OIHOPOJHOM ITOJIC TAKECTU

(g = const)




const)
HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnosust paBHoBecus TBEpaoro tena B UCO:

[M;+M, +...=0

1.3.3 - ~
|F+Fy+...=0
#HHPar###
3akon [Tackans
1.34
JlaBnenwue B xxuakocTu, rmokosmeiicsa B UCO:
p =po +pgh
p
#it#HPar#it P
1.35
0
+
pgh
3akoH Apxumena:
FApx = —Baprrecn
F
#HA#Par###
1.3.6

Apx




1.4

HHHPar#H##
14.1

BBITECH

CCJIK TCJIO U X KUJKOCTB ITOKOATCA B I/ICO, TO

FApx = ngBbITeCH

Apx

pgV

BBITCCH

VYcioBue riaBadHus TEN
3AKOHBI COXPAHEHU S B MEXAHUKE

NMiynsc MmaTepralbHON TOYKU:

p=mv




NMiynbc cuctemsl Ted:

p=p+pt+..

p

p

HHHParHH !
1.4.2

+




HEHPar#H##
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3aKOH U3MECHEHUS M COXPAaHCHHS UMITYJIbCa:
B UICO

Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHeLUHAt'l'- -

A(




1 BHEIITH

At

2BHEIIH

At

B ICO , eciu

Ap = A(p; +pp+...) =0




A(

, €CITN

- >

FlBHeLLIH + FZBHeI.L[H+' i




1BHEIIIH

2BHENH

PeakTuBHOE ABHKEHHE

F
\?’Cx‘

HHH#Par#H#

14.4 PaGoTa ChITbI Ha MAJIOM TIEPEMEIICHHH:
A= |P:||ﬂf| -cos au=F, - Ax
@

1.4.5 D

MoITHOCTE CHIIBI:

€CITH 32 BpeMst




At

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

p=
At Ar—

=F-p-cosa

1.4.6

Kunerndeckas sHEprus MaTepuaibHOM TOYKH:

KWH

mv

2m

E}CI/IH =

=Zm




1.4.7

3aK0H U3MCHCHHS KHHETHUYSCKON OHCPIUU CUCTCMbL

MarepuanbHbIX Touek: B UCO AExun = Al + A2 + ...

[ToreHmanbHas 3Heprus:

JJIA MOTCHIHAJIBHBIX CHJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

ImoreHIg

210TeHII

AE

MOTEHI]




[ToreHmanbHas SHEPrusi MaTepUaIbHOM TOYKU B
OJIHOPOJHOM I10JI€ TSDKECTH:

EI'IOTeHu =mg h

E
MOTEHI]
mgh
HOTCHHI/IaJ'IBHaﬂ OHEPIruAa ynpyro I[e(bOpMI/IpOBaHHOI‘O
TCia:
g kx?
noTeHL, — 2
E
TIOTEHI]
2

kx




1.5

1.4.8

151

3aKOH U3MEHEHUS U COXPAHECHUSI MEXAaHUYECKON YHEPTHU:
Eiex = B + Emre:—n:h
B IICO AE,ex = Agcex HEMOTeHIL CEs
B IICO AE,ex = 0, eClI Agcex HeOOTEHI. CHI 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHMsT ~ MaTepPUAIBHONW  TOYKH.
Ammumutyna u Qasa  konebanmii. Kunemartmueckoe
OIMCaHUeE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
IJI€ X - CMEIIEHUE U3 PaBHOBECHUS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
—kx,
rae

k = mw?

k

mao

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIHUCaHUE (3aKoH COXpPaHEHUs

MEXaHUYECKOM SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELIEeHHs MaTephallbHOU
TOYKM C aMIUIUTyJaMu KojieOaHui e€ CKOpOCTH U

YCKOPCHUH:

Upe =04, a__ =04

[Tepuona u yactoTa KoIeOAHMIA:

r=2r_1
] v

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOIrO

MassiTHHKaA.
1.5.2 ]
T=2xn|—
g
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T=21n T
Bomyxnennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
153
KpHUBast
Ilonepeunsle ¥ mpopoibHble  BOJHBL.  CKOpoCTh
pacrpoCTpaHEHUs U IIMHA BOJIHBIL:
154

v
A=vl =—
v




Wutepdepenuys u audpakiys BOJIH

155

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

2.11

MOJIEKVIJIAAPHASA ®U3NKA

Mogenu CTpOE€HHSI Ta30B, KUAKOCTEH M TBEPABIX TEIL
[Tycth TepMoguHamuueckasi cucrema (Teno) coctouT u3 N

OJMHAKOBBIX MOJIEKYJI. Torga KOJu4ecTBO BEIIECTBA
N m
vV==—=—
Ny




rac

N
A
—quciio ABOrajipo, M — mMacca CHCTEMBI (Tena),
u

U

— MOJISIPHAsl Macca BeIecTBa
2.1.2 TennoBoe TBMKEHUE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BzaumMoeiicTBie YacTHIl BELIECTBA
2.1.4 Huddysus. bpoyHoBCcKkoe IBHKEHHE
2.15 Monens uneanpHoro raza 8 MKT

216 CBs3b MEXIy JMOaBICHHEM M CpEeAHEH KHUHETHYECKOU
3Hepmeﬁ HOCTyHaTeJIBHOI‘ (0] TCIIJIOBOI'O JOBUXKCHUA




MOJIEKYJI HJeanbHOTro ra3a (ocHoBHOE ypaBHeHne MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

N
"=y

n

Vv

N

- KOHIIEHTpPAIIUS MOJICKYJT

2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBsi3p TeMIepaTypsl Ta3a €O CpeiHeH KHHETHYECKOH
DHEpPTUed TIOCTYMATeNbHOTO TEIUIOBOTO JBIDKEHHS €ro
MOJIEKYT:
2.1.8 (.o’ 3
& =|—— |==kT
2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeanbHOTO Ta3a B TEPMOIUHAMUKE:




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaerenine MeHjueneesa — KuaneiipoHa (IpHMeH

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

K K

BripaeHne 111 BHYTPeHHeIl 3HepIHI 0IHOATOMHO]

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3aKkoH I[aJ'IBTOHa A JaBJICHHA CMECHU PAa3pCiKCHHBIX I'a30B:

P =D +p2+

©




2.1.12

H3omporeccsl B pa3peKeHHOM Ta3e C OCTOSTHHBIM YHCIIOM
MoJiekya N (C MOCTOSTHHBIM KOJIMUYECTBOM BEIECTBA V):
nzorepMma (T = const): pV = const

uzoxopa (V = const):

p
- = t
T cons
T
p
const
u3obapa (p = const):
%4
— = const

const




I'padmaeckoe npencrapneHue n3omnporeccos Ha PV-, pT-u
VT- nnarpammax.

OObeIrHEHHBII ra30BbIA 3aK0H:
pV

— = const
T

pVv

const

JJIA IOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCBIHIeHHI)IC N HCHACBIMICHHBIC TIIapbI. KaugecrBennas

3aBUCUMOCTD IINIOTHOCTH W HABJICHUA HACBINICHHOTO IIapa

2113 OT TemmepaTypbl, WX HE3aBUCHUMOCTh OT 0O0BEMaA
HACBILEHHOI0 Tapa
Brnaxxnocts Bo3myxa.
OTHOCUTENbHAs BIAXKHOCTD:
¢ _ pnapa (T) _ pnapa(T)
- pHaCbuunapa(T) - pHaCbILunapa(T)
¢
2.1.14 =

HAChIIapa




M

M

M

M

napa

HaCBIIapa

napa

HN3meHeHue arperaTHbIX COCTOSIHUM

BCIIICCTBA: UCIIAPCHUC

2.1.15

W KOHJICHCALIMs, KUTIEHUE JKUIKOCTH

N3MeHeHue arperaTHbIX COCTOSSHMM BELIECTBA: IUIABJICHUE
2.1.16

Y KpUCTaJUIA3aIus
2.1.17 [TpeoOpaszoBanue sHEPTUH B (PA30BBIX MEPEX0Oaax




2.2

TEPMOJNHAMMHKA

2.2.1

TemioBoe paBHOBECHE U TeMIIepaTypa

2.2.2

BHyTpenHsis sHeprus

2.2.3

Termionepenaya Kak Ccrnoco0 W3MEHEHHS BHYTPEHHEH
sHepruu  0Oe3  coBepuieHus — paborTel.  KouBekmws,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

224

KonnuecTBO TEIUIOTHI.
VYenpHast TEII0OEMKOCTD BEIIECTBA C:
Q = cmAT

CMAT

2.2.5

VY aenpHas TemioTa napoodpazoBanus L: Q = Lm.
Y enbHas TeruioTa miaBieHus A: Q = Am.

VY aenpHas TemwioTa CropaHus TOILIUBA (: Q =gm

2.2.6

2.2.7

OnemeHTapHas paboTa B TEpMOJUHAMUKE:
A =pAV

PAV

Beruucnenne pabotel mo rpaduky mporecca Ha pV-

quarpamme

IIepBbIil 3aKOH TEPMOTMHAMUKH:

Q12 = AUjp + Ayp = (Uy — Uyp) + Aqy

12




AU

(V]

12

12

12

Anmnabara:

Q12 = 0= A1, = (U — Uy) = AUy,




12

12

(U

AU

12

2.2.8

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMble mpoIiecch




[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/:

B Aaamr _ QH;I-P_|QXEH'[| =1_|Qxcm|

MakcumanbHoe 3Hadenue KII. [{ukn Kapno:
I .. —T T
2.2.10 Mmaxmn =Ny, = —————— =1-_2=
T, HaTp T, TP
YpaBHEHHE TEIUIOBOTO OallaHca:
Q1 + Qz + Q3+: 0

1

+

2
2.2.11

+




OJIEKTPOIMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

OyekTpu3anus Tel U €€ MPOSBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTApHBIM 3JIEKTPUUECKUN

3apsa. 3akoH COXPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsanoB. ToueuHbie 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JIHOM BEIIIECTBE C TUAICKTPUICCKOM

MMPOHUITACMOCTBIO

9

poplallel 1 el
X 4neg, i

3.1.3

3.1.4

OnekTpuueckoe nosie. Ero neiicTBue Ha 3IEKTPUYECKUE
3apsiabl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpoGHin/i

pOOHBIH




[Tone Toueunoro 3apsaa:

q

Er - k 1‘_2
r
k
r
2
q

OTHOPOJHOE TI0JIE:
E = const.




const.

KapTtunb! 1uHuN HanpsskEHHOCTH ATUX TOJICH

3.15

HOTCHHI/IELTIBHOCTB OJICKTPOCTATUYCCKOI'O I10JI4.

Pa3zHoCTh NOTEHMATIOB U HAIPSIKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

12

q(¢

HOTeHLII/IaJIbHaH OHCPIrusd 3apsga B J3JICKTPOCTATHUYCCKOM

I10JIC:




—AW

ITotrenmuan QJICKTPOCTATHYCCKOI'O ITOJIA:

¢_ﬂ
q

3.1.6

CBs13b HaHpSDKéHHOCTI/I II0JIA U Pa3sHOCTH IMOTCHIUATIOB JIJIA

OJTHOPOJTHOTO 3JIeKTpocTaThueckoro moisi: U = Ed

IIpuHIUII CyNepIIO3UIIUH DIIEKTPUUECKUX MTOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...







3.1.7

3.18

3.1.9

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcroBue paBHOBeCHS 3aps0B: BHYTPU TPOBOJAHHUKA
Et=0

0

, BHYTPH U Ha MMOBEPXHOCTH IPOBOJIHUKA ¢ = CONSt
Jusnexktpuku B IIEKTPOCTATUYECKOM
JusnexkTpuueckasi NIPOHULIAEMOCTD BEIIECTBA €

Konpnencarop. DineKTpoEMKOCTh KOHIEHCATOPA:

q
C=—
U

ITOJIC.




eC

DIIEeKTPOEMKOCTD IJTIOCKOTO KOHJIEHCATOPA:
£€pS

d

&€

3.1.10

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB:

q =q1+q2+...,U1 = UZ ='-';Crlapa1m_C1+C2+-'-




apaun




IlocnemoBareapbHOE COCAMHECHNE KOHACHCAT OpOB:

U=Ui+Uz...q1=q2 =..., =—+—+.




T10CJI




3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CcU? q*

W=7 =72 "

qu




CuU

2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

321

3.2.2

Cuna Toka:
=24
Ay o
ITocrosiHHbIN TOK: | = const
st moctosiHHOTO TOKA ( = It

VY CII0BHS CYIIECTBOBAHHUS JIEKTPHUECKOTO TOKA.
Hanpsioxenne U u 3JIC E

3.2.3

3akon OMa 1J1s yyacTKa Lenu:

I_U
"R




3.24

3.25

BJICKTpI/I‘IeCKOG COIIPOTUBJICHHC. 3aBHCUMOCTh
COIIPOTUBJICHUA OJHOPOIHOI'O IIPOBOJAHHUKA OT €TI0 JJIMHBI U

CeUeHHUS. Y JIeIbHOE COIIPOTHUBJICHHUC BCUICCTBA.

l
R=p§

Ucrounnku Toka. J]C nctounmka Toka:

ACTOpOHHHXCHJI

q

E =




A

CTOPOHHUXCHII

BHYTpeHHee COIIPOTUBJICHHUC HCTOYHHKA TOKA

3.2.6

3axon OMa 71 OJIHOM (3aMKHYTOM) JIEKTPUYECKOM LIeTu:

E = IR +Ir, otkyna

Rr




3.2.7

[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+..
Rnapa}m Rl RZ

apaul




HOCJ‘IGJ:[OBaTeJIBHOG COCANHCHUC HpOBOHHI/IKOB:
U=Ul+U2+.,11=12=..,
RHOCJI = R1 + R2+...

nocin




Pabora anexrpuyeckoro Toka: A = [UL.
3akoH J[>xoyist — Jlenna:
Q =1I°Rt

Rt

Ha pe3ucrope

2

U
R:Q=A=12Rt=lUt=7t

3.2.8




3.3

3.29

MOUIHOCTB 3JEKTPUYECKOIO TOKA:!

A4
P=— =IU

At Ar—l
TerutoBast MOILIHOCTB, BBIAESEMAs HA PE3UCTOPE:

p=rr=L -
R

ba

MoniHoCcTh HCTOYHHKA TOKA:

3.2.10

331

CBO60}1HH€ HOCUTCIIN QJICKTPHUICCKUX 3apsa0B B
IMPOBOJHUKAX. MexaHnu3Mbl IpOBOAMMOCTHU TBépI[I)IX
MCTAJIJIOB, paCTBOPOB U PACIZIaBOB 3JICKTPOJIUTOB, I'a30B.

[TonynpoBoanuku. [1oynmpoBOAHUKOBBIN U0
MAT'HUTHOE I1IOJIE

Mexanudeckoe B3auUMOJEUCTBUE MAarHuTOB. Mar"HuTHOE
nose. Bekrop  marHuTHOM — MHAyKumu.  IIpuHiun

CyNEPIIO3UIMN MAarHUTHBIX TOJIEH:

B = Bl +Bz+




JInaun WHAYKOUU MAarduTHOTO IIOJIA. KapTI/IHa JIMHUK
HHIAYKIOHUN MAar"duTHOI'O I1O0JIA ITOJIOCOBOTO n

HOI[KOBOO6p83HOl"O IIOCTOAHHBIX MaroHuTOB

OneiT Opcrena. MarHuTHOE TOJi€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHU MAr"tuTHOr'O IIOJA JJIMHHOTO

3.3.2
NpSIMOTO  TMPOBOJHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJIHUKA, KATYILIKH C TOKOM
Cunia Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
F
A
3.3.3
IBlsino

, TJIe 0. — yTroJI MKy HAIPaBJICHUEM IIPOBOAHUKA U BEKTOPOM




3.34

1

Cuna JlopeHua, e€ HallpaBJIeHHE U BEJINYUHA!

Fnop =l q | vBsina

Jlop

| gl vBsina
T€ 0. — YTroJl MEXKIY BEKTOpaMH

-

v

+

. IBm>xeHne 3apsHKeHHOM YacTUIIBI B OJJHOPOJHOM MarHUTHOM

II0JIC

3.4

OJIEKTPOMATHUTHAA MHYKIMA




[ToTok BeKTOpa MAarHUTHON MHIYKLIMH:

® =B, S = BScosa

o
B
n
341
S
BScosa
34.2 SIBnenue anekTpoMarHuTHOM MHAYKIMK. DJ1C HHayKIMK
3aKoH AeKTpoMarHuTHOM nHaykuuu dapajes:
AD
343 E=—— =@’
At AF—=0
3JIC uHAYKIMU B TPSIMOM TPOBOTHUKE JUTUHOI |,
344

JBIOKYIIEMCS CO CKOPOCTHIO

v




(;ﬁ)

)

B OJJHOPOJHOM MarHUTHOM moJie B:
| E; |= Blvcosa

Blvcosa

, TJIe 0. — yTroJI MeX1y BeKTopoM B u Hopmaibio

K IINIOCKOCTH, B KOTOpOI71 JIC)KAT BCKTOPLI

>
>

lnv




; €CIIH




TO

| E; |= Blv
| E
i
Blv
3.4.5 [IpaBumno Jlenna
NHIyKTUBHOCTD:
L= ()
Iy
L
|
3.4.6
()
, wu @ = LI.
Camounnykuus. 9IC caMOMHIAYKIUU:
Al
= EL i
Af—0
DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM:
3.4.7 LI 2

W, = —
L=




3.5

351

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

Konebarenbuplii koHTYp. CBOOO/IHBIE 3JIEKTPOMAarHUTHBIE

KoJIeOaHus B U€ATHHOM KOJIe0aTeTbHOM KOHTYpE:
[9(1) = Gumesin{ o+ )

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyJ1a

2

LC
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3.5.3

354

355

CBs13b AMIUIMTYbl 3apsdaa KOHIACHCATOpa C aMHHHTy,HOﬁ
CHIJIbI TOKa npu CBO60,HHLIX SJICKTPOMArHUTHBIX

KoJICOaHUX B nacajiIbHOM KoJIeOaTeIbHOM KOHTYpC€:
gﬂm =
E¥

3aKOH COXpaHEHUs YHEPrUU B HJICATHBHOM KOJeOaTeIbHOM

KOHTYpe:

BeIHyXI€HHBIE 2IeKTpOMarHuTHbIE Koniebanus. PesoHanc
Ilepemennbii  TOk.  IIpomsBoxcrtBo, mepemada u
noTpeliIeHue 3JIEKTPUUECKON SHeprun
-2 2 r2 2
CcU N LI _ cU~__. _ Lr__
2 2 2 2

CaoiicTBa 3IIEKTPOMATHUTHBIX BOJIH. Bzaumuas

= const.

opuceHTauusl BCEKTOPOB B BHCKTpOMaFHI/ITHOﬁ BOJIHC B

BaKyyMe:

- -

E1Blc




356 [IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITHUKA

36.1 [IpsamoninHeiHOE pacpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. TodeuHbli UCTOUHUK. JIyd cBeTa

3aKOHBI OTPAKEHUS CBETA.

a=p

3.6.2

ol

S S

3.6.3 [TocTpoeHne n300paKeHHIA B MIIOCKOM 3epKaie

3aKOHBI IPEJTOMIICHHS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

3.6.4

sino.

sinf.




AOCONIOTHBIN TOKa3aTesh TPEIIOMIICHUS:
c

Nasc = ;

abc

OTHOCUTENBHBIN MOKAa3aTENb IPETOMICHUS:
n, M

nOTH
1 V2

OTH




Xox J1y4eit B Ipu3Me.
VI =V, Mhy =Mty
CooTHOIIEHHE YacTOT W COOTHOUIEHWE [UIMH BOJIH IIpU

nepexoJe MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

pasjena IByX ONTHYECKUX CPeJ:




3.6.5

ny<n, ny

ITonHOE BHYTpEHHEE OTpasKEHHE.

HpCZ[CJIBHBIif'I YroJ1 IIOJIHOI'O BHYTPCHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
nOTH ny

Sina




CoOuparomue W paccewBaroOIIUe JTUH3BL. TOHKas JIHH3A.

CDOKYCHOG pacCTosAHHUEC U ONITHYCCKAA CHUJIa TOHKOM JIMH3BI:

1
D=—
F
D
3.6.6
F
1
dopmyiia TOHKOHN JTUH3bL:
1 4 1 1
d f F
3.6.7




VBenuueHue, JapaeMoe JIMH30M:

h |fl
P="="a




| fl

d T

A

F\ h
f

R

B ciyuae paccenBaronieit JIMH3BIL:

3.6.8

1
DO0=F =—0,
DO







| i

Xoa iay4a, IpOLIEALIETO JIMH3Y MO POU3BOJIBHBIM YIIIOM
K e€ rimaBHOU onTHueckoi ocu. [Toctpoenue usobpaxeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak ontudyeckuii mpubop. [maz  kak

OIITUYCCKaA CUCTEMA

WUntepdepeniuss  cBera.  KorepeHTHble  HMCTOYHHKHU.
VYcinoBust HaOMIOJEHHS MAaKCUMyMOB M MHHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2 +3 .

e

3.6.11

Hudpakuus csera. JudppakuuoHHas pemerka. YcCloBHE
HaOJIO/IEHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHul MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha penéTky ¢ nepuoaom d:

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

dsing




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
41 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
411 ['unore3za M. ITnanka o kBantax. @opmyna [Inanka: E = hv
®otoHbl. DHeprus (HoToHa:
E=hv= E = pc
A
E
412 -




pc

hc

Nmnynse ¢poToHa:

hv




4.1.3

414

®oroadpdexr. Ombitet  A.I.  Cronerosa.

dororddekra

VYpaBuenue DitHmreiiHa 1 GoTodddexTa:

E(l)OTOHa = ABbixoja + Eyumax

¢doToHa

ABBIXOMa
+

KHHMax

rme,

3aKOHEI




hv

(doToHa
hv
A
hc
hc
ABbIXOAa = hv}cp = /1_
Kp
BBIXOJIa

Kp




Kp

hc

Exuumax =

KHHMax

mv

max

2
My~ max

2

e U331'l




4.2

4.3

eU

3an

4.1.5

421

JlaBlieHuE cBeTa.
JlaBienue  cBeTa  Ha  IOJHOCTBIO  OTPaXKaroIIyIO
MOBEPXHOCTh M HA  MOJHOCTHIO  IOMVIOHIAIOUIYIO

MTOBEPXHOCTH
OU3NKA ATOMA

HnaHeTapHa;I MOACJIBb aTOMa

4.2.2

[Toctrynatel bopa. 3nyuenue u normioieHne GoToOHOB MpU
Iepexo/ie aTOMa C OJJHOTO YPOBHS YHEPIUU Ha APYTroil:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

43.1

JInHenyaTeie CIEKTPBI.

CriexTp ypoBHEN 3HEPTUU aTOMa BOJOPOJIA!

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyxnonnast monens siapa [eiizendepra — MiBanenko. 3apsin

sapa. MaccoBoe 4H1cio AApa. H3oTo1bI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacnai:

A A 0~
s X—= Y+ je+v,




[To3uTtponHbIN B-pacnan:

A A 0

sX—=- Y + je+ v,
I'amma-uznydenue
3aKOH paJIM0aKTUBHOIO pacnajia:

-t

N(t) = Ny % 2T

N(t)

4.3.3

HYCTL M — Macca paaMOaKTUBHOTO BEIICCTBA. Torma

-t
m(t) =mgy*2T

m(t)




434 SnepHbie peakuuu. [lenenne u cuHTE3 su€Ep
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