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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HAa YpPOBHE CpeaHEero oOIero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBarenpbHON mnporpammsbl, npeacraBieHHbix B @I'OC COO, a
Takke ¢ yu€toM denepaibHOi paboueil mporpammbl BocnuTanus u Konnenmuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHBIX OpraHU3aIMIX
Poccuiickoit  ®enepanyu, — peaqu3yOIIMX  OCHOBHBIE  00Opa30BaTElIbHBIC
IPOTrPaMMBlI.

[Tporpamma no ¢usmke onpenenser 00s3aTeNbHOE MPEIMETHOE COJEPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO NOCIIEI0BATEIBHOCTh U3YUEHHUSI TEM U Pa3JIeJioB
y4eOHOro mpeaMeTra ¢ y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTUKA Y4eOHOro IIpoliecca, BO3PACTHBIX OCOOEHHOCTEH  0Oydaromuxcs.
[Iporpamma mo ¢Qu3uke Aa€T NPEACTABICHHE O MLENsIX, COAEpPKAHWU, OOIIen
CTparerud OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpPEIACTBAMU
y4ueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YPOBHS IO3BOJIIET pEaln30BaTh
3aJ1a4i Npo¢eCCUOHAIbHON OPUEHTALlMH, HAPaBJIECHO HA CO3JIaHUE YCIOBUH 1Jis
IPOSIBJICHUS] CBOMX HHTEIJIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
oOydJaronuMmcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUST O00pa3oBaHUs B
OpraHu3alusX Npo(ecCHOHATBHOTO O0pa30BaHUS M0 PA3JIUYHBIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIbHOCTSIM.

B nmnporpamme mno ¢Qusuke omnpenensrorcs IUIAHUPYEMbIE pe3yNbTaThl
OCBOEHHUS Kypca (PU3MKH Ha ypOBHE CpeaHEro olIiero oopa3oBaHus: JUIHOCTHBIC,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). Hayuno-
METOAO0JOTUYECKOM OCHOBOM i pa3pabOTKU TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeAMETHbIM U TPEAMETHBIM pE3yJibTaTaM OOYYalolMXCs, OCBOUBIIUX
nporpaMmy 1o (U3UKE Ha YPOBHE CpeaHero oOmero oOpa3oBaHus Ha
yri1yOJIEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/I.

[Iporpamma no (u3mKe BKIIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3MKM Ha yriayOJéHHOM
YpOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00yUeHUS;

coziep kanue yueOHoro mpeamera «O@u3nkay 1o rojgaM o0ydeHusI.

[Iporpamma 1m0 (Qu3MKEe WMEET NPUMEPHBIH XapakTep U MOXKET OBITh
MCIOJIb30BaHa YUYUTENSIMU (PU3HUKH JIJIs1 COCTABJICHHSI CBOMX pab0UYMX MpOrpamm.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUYECKYI0 MHUIIMATUBY YUUTENIEH U
OPEeIOCTaBIsET BO3MOXHOCTH JUJISl pealu3alli  Pa3IMYHBIX METOJAMYECKHX
MOJXOJ0B K TMpenojaBaHui0 (U3UKKH Ha YIIIyOJEHHOM YpPOBHE IMpPH YCJIOBHUU
COXpaHEHHUs1 003aTeNbHOM YacCTH COAepPKAHUSI Kypca.



dusuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPUPOABI, BBICTYNAas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHUi 00 okpysxarorieM Mupe. [IIkonbHbIN Kypc GU3UMKHA — CUCTEMOOOPA3YIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB M SIBJICHHM, W3y4aeMbIX XHUMHEH, OWOJIOTHEH,
dusnueckoit reorpadmeir w acTtpoHommen. Vcmonb3oBaHWE W AKTUBHOE
npuMeHeHue (U3NYECKUX 3HAHUW OMNpENETWIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, IMOJIYYEHHUS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMH. M3yueHwue
(¢U3MKH BHOCHUT OCHOBHOM BKJaad B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0ydaromierocs, B (popMuUpoBaHHE YMEHUN MPUMEHSATH HAyYHBIN
METO/]1 TIO3HAHUSI IPY BBITIOJIHEHUU UMU YYEOHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca ¢u3nku Ha ypOBHE CpelHEro 0011ero oopazoBaHusl MOJI0KEH
pAI UAeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIHUIIBI €r0 MOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEU KypC SBISIETCSA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX Pa3leloB (PU3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzauyuu. B coOTBETCTBUM C HEW Marepuan Kypca (pusuku
o0OBbeIMHEH BOKpYr (¢u3nueckux Teopuil. BenymuMm B Kypce sBIseTcs
dbopMupoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BELIECTBE U
ToJie.

Hoea cymanumapuzayuu. EE peanuzanusi Npeanosaract HCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEMaAMHU.

Hoena npuknaonout nanpagiennocmu. Kypc ¢buzuku yriyOa€HHOT0 YpOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN H3YyYECHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmarpuBarOTCs Ha
YpOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTPONCTBa, U
TEXHOJIOTHH.

Hoea »skonocuszayuu peanusyeTcss NOCPEICTBOM BBEICHUS DJIEMEHTOB
collepKaHUs, TMOCBSIIEHHBIX OSKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke O0OCY>KIEHUs
po0JieM palMoOHAIbHOTO MPUPOIONOIB30BAHUS U SKOJIOTHUYECKON 0€30MaCHOCTH.

OcBoeHue coJepKaHusl MPOrpaMmbl MO (PU3UKE AOHKHO OBITh IOCTPOEHO Ha
MPUHIIUIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. g ¢pusuku peanusanus 3TUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIB30BAHUK CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByolero ¢akrtopa ydeOHoro mporecca. s yrimyGiaéaHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEBHOTO YYEHHYECKOTO SKCIIEPUMEHTA,



BKJIIOUAIOIIETO (PPOHTANBHBIE YYEHHUYECKHE OMbBITHl MpPU H3YYEHUH HOBOTO
MaTepuaia, JabopaTopHble padoThl U pabOThI MpakTUKyMma. [Ipu 3TOM BO3ZMOMXKHBI
IBa crocoba peanu3auudud (GU3MUECKOro TMpakThukyma. B mepBom ciydae
PaKTUKyM MpoBoAuTcs 160 B KoHie 10 m 11 kimaccoB, aub0 mocsie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 JTHX KiIaccoB. Bropoit cmoco6 — 3710
UHTETpalus paboT MpakTUKymMa B CHUCTEMY JaObOpaTOpHBIX paboT, KOTOpHIE
IPOBOJSATCA B Mpolecce u3ydeHus paszzaena (temsl). Ilpu stom monx paboramu
PaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEeIOBaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOMIArOBO MHCTPYKIIUH.

B nmporpamme mo (QusMke cucTeMa YYEHHYECKOTOo JKCIIEPUMEHTA,
7a00paTOPHBIX padOT W MPaKTHKyMma MpeACTaBieHAa €AUHBIM mepeuyHeM. Bridop
TEMATUKU IS 3TUX BHUJIOB YUYCHHYECKUX MPAKTUYECKUX PadOT OCYIIECTBIIACTCS
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOLECca UCXOAS U3 0COOCHHOCTEN MOYpPOYHOTO
IJIAaHUPOBAHMSI W OCHalleHus KabuHera ¢usuku. [Ipm 3ToM obecneunBaercs
OBJIAJICHHE OOYYalOUIMMHUCS YMEHUSMU TMPOBOJUTH MPSMbIE M KOCBEHHbBIE
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUYECKUX BEJIWYUMH U IOCTAHOBKY
OMBITOB IO MPOBEPKE MPEMTOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHHWE YAENSETCS PEMICHUIO PACUETHBIX M KadeCTBEHHBIX
3apad. [Ipu 3TOM Ans pacy€THBIX 3a7a4 IPUOPUTETOM SBIISIOTCA 33JauM C SIBHO
3aJJaHHOW W HESIBHO 3aJ]aHHON (PU3MUECKON MOJEIbIO, MO3BOJISIOUINE TPUMEHATH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszzenia Kypca, Tak U
MHTErpUpys IPUMEHEHHE 3HAaHUI U3 pa3HbIX pa3zaesioB. JlJis KauecTBEHHBIX 3a7ad
MIPUOPUTETOM SIBIISIFOTCS 3aJlaHusd Ha OOBSICHEHUE/TIpEACKa3aHUue MPOTEKAHUS
(bu3nuecKuxX SBICHUN U MPOIECCOB B OKpYXKAIOMIEH >KU3HH, TpeOyrolrue BhIOOpa
(puzryeckoi Moaenu sl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k wmarepuangbHO-
TEXHUYECKOMY OOECIEUECHUI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJEHHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHUs JOJKEH U3y4aThbCs B YCIOBUSIX
npenMeTHoro kabunera. B kaOuHere GUBMKHA JOMKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpyNOBaHUE Ui BBIIOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
(u3NKEe YYEHUYECKHUX OIBITOB, JIAOOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pYA0BAHHUE.

JleMoHCTpallMoHHOE  000pyAoBaHHE (POpPMHUpPYETCS B COOTBETCTBHH C
NPUHLIMIIOM MHUHUMAJIBHON JOCTAaTOYHOCTH U 00OecrnedyuBaeT MOCTAaHOBKY
NEPEYUCIICHHBIX B TMporpaMMe Mo (U3MKe KIIOYEBbIX JEMOHCTpauuil s
UCCIICIOBAHMUSI  M3Y4YaeMbIX  SIBJICHMM M  TPOLECCOB, OMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX paldoT
dopmupyeTcss B BHJI€ TEMATHYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacyéTe



OJTHOTO KOMIUIEKTa Ha JBYX OOydamomuxcs. TemaTHuecKue KOMIUIEKTbI
71a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX TabopaTopuil.

OCHOBHBIMH TEJISIMU U3Y4YeHHUS (DU3UKU B OOLIEM OOpa30BaHUM SIBISIOTCS:

dbopMHpOBaHUE UWHTEpPECAa W CTPEMJICHUS OOydYarouuxcsi K HaydHOMY
M3YYCHHUIO TPUPOJIbI, PAa3BUTHE WX HUHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWS U (HOPMHUPOBAHHE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

dbopMHpoOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3y4YeHHs] OCHOB
CTPOCHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopmMupoBaHUE YMEHUN OOBIACHSATH SIBJICHUS C UCMOJIb30BaHUEM (DU3UUECKUX
3HAaHUU U HaYYHBIX JJOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuen
npodeCCUOHAIBHOW  IESITEILbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
nanbHeieMy o0y4eH!IO B 3TOM HalpaBIICHUU.

JlocTmxeHne 3TUX Lened oOecreuynBaeTCsl pelieHUeM CIIeIyIOINX 3a1ad B
npoIiecce n3ydeHus Kypca (U3MKU Ha YpOBHE CPEAHETO 00111ero 00pa3oBaHuUs:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS JUISI OObSICHEHUS
bU3UYECKUX SIBJICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIIOCOOOB PpEIIEHUs Ppa3MYHbIX 3aJad C SBHO 3aJaHHOU
(¢uznyeckol MoneNblo, 3a/1ay, MOJApa3yMeBAlOIIMX CAMOCTOATEIbHOE CO3/1aHue
du3nyueckoil MOJENH, aJeKBAaTHOM YCIOBUSAM 3aJadyd, B TOM 4YHCIE 3ajad
MHXEHEPHOIr'0 XapaKkTepa;

MOHMMaHWe (U3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPEY;

OBJIQJICHUE METOJAMH CaMOCTOATEIIBHOTO IIJIAHUPOBAHHUS U TIPOBEJCHUS
(Gu3MUEeCKMX OSKCIEPUMEHTOB, aHalW3a W HHTEpIpeTaluu  uHbOpMaIuHy,
onpeaeneHus J0CTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCJIOBHH IJisi Pa3BUTHUS YMEHUN NPOEKTHO-UCCIEAOBATENIbCKOM,
TBOPYECKOM JIESTEIIbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCUOHATHHOU ACSITEIBHOCTH, CBI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus yudeOHoro mnpeamera «®Ddusmkay Ha ypOBHE CpPEIHETO O0OIIero
oOpa3zoBaHusi BbIOMpaETCs OOYyYAIOUUMUCA, I[UIAHUPYIOMUMH MPOAOJIKEHUE
0o0pa3oBaHus MO CHEUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HEZIEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE TMEepeueHb JTabOpaTOPHBIX U
NPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MPOBEJCHUST J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pasznen 1. HayuHblii MeTO/1 MO3HAHUA TPUPOBI.

®dusuka — pyHIaMeHTalbHasg Hayka o mpupoje. Hayunslit MeTos mo3HaHus u
METO/IbI UCCIIeNOBAaHUS (GUBUUECKUX SBIICHUH.

OKCIEpUMEHT U TEOpHUs B Ipoliecce MO3HaHWs Npupoasl. Habmonenue u
AKCIIEPUMEHT B (pH3HKe.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOroBble W U(pOBbBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHuid  (U3MYECKUX  BenMMYMH  (aOconroTHas |
OTHOCHUTE/IbHAS).

MonenupoBanue (GU3NYECKUX SBICHUM M MPOLECCOB (MaTepHalibHas TOYKa,
abCONIOTHO TBEPAOE TENO, UACANbHAs KHUJAKOCTh, WACAIbHBIM Ta3, TOYEUHBIH
3apsn). ['unoresza. Gusnueckuil 3aK0H, TpaHUIBl €T0 MpUMeHUMOoCTU. Du3nueckas
TEOpHS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomoi, nPAKMUKyM.

M3mepeHne Cuiibl TOKAa W HAIPSDKEHUS B LENM IOCTOSHHOTO TOKa IIpU
MTOMOIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEITBHBIX IPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mMmepeHus
(U3MYECKUX BEIMYUH NPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexanudeckoe aBuxkeHHue. OTHOCUTENBHOCTh MEXAHUYECKOIO JBUKECHMS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a7a41 MEXaHUKH.

Paguyc-BekTop MarepuasbHOW TOYKH, €r0 MPOECKIUU HAa OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpedHsisi CKOPOCTh, MIHOBEHHAas CKOPOCTb) U
YCKOpEHHE MaTepHaIbHOW TOYKH, MX MPOEKLUUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE IBUKEHHE. 3aBUCHUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEpUATLHON TOUYKU OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajeHue. YCKOpeHHEe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO MO/ YIJOM K TOPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpaPUKH.



KpuBosmHenHoe  nBWKeHME. J[BMKEHHME  MaTepuallbHOW  TOYKM IO
OKPYXXKHOCTH. YTJOBas W JIMHEWHas ckopocTh. llepuoa u yacTora oOpaieHus.
LlenTpocTpeMurensHoe (HOpMaIbHOE), KacaTeabHOE (TaHT€HIIMAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyecknue YyCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIHUIOMETP,
IBW)KCHUE CHApsOB, LEMHbIE, MIECTEpEHYATBIE M PEMEHHBIE NEepenayd,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCYETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKCHUS.

Crioco0bI UCcclieIOBaHUS ABMKEHUI.

Nnnroctpanus npeiebHOro Mepexoaa U U3MEepeHre MTHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHue el B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBRE.

HaGnronenue aBuxkeHUs Teia, OPOLICHHOIO IOJ YIJIOM K TOPU30HTY M
TOPU30HTAIBHO.

Hamnpasnenue ckopocTH npu ABUKEHHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUH, CKOPOCTEH NBUKEHUS OOHOTO U TOTO K€
TE€Ja B Pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnusie padbomoi, nPAKMUKyM.

N3yueHre HEPAaBHOMEPHOTO ABMXKEHHUS C LIENbIO ONpEeeHNUsS MTHOBEHHOM
CKOpPOCTH.

N3mepeHne yCKOpeHus MpU NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUHU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOTHOTO MajicHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue 1M (PPOBOI TabopaTopun).

W3yyenue pABWKEHHS Tella, OpOIIeHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O MPSAMOW MPOMOPIHUOHAIBHOM 3aBUCUMOCTH MEXAY JaTbHOCTBIO
IIOJIETA U HAYAJIbHOU CKOPOCTHIO TEJIA.

N3yueHne JIBHXKEHUS Tella MO OKPY>XKHOCTU C TOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepHo/ia OOpaIieHus] KOHMYECKOr0 MasTHHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl oTcyéra. [lpmHnmn
oTHOocuTenbHOCTH [anunes. HemHepuuanbHble cucTeMbl OTCYETA (ONpENEIICHHUE,
IpUMEPBHI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HproToHa 17151 MAaTEPUAIIBHOM TOYKH.

Tperuit 3akoH HproTOHA 17151 MaT€pUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHUSA. OKBHUBAJIEHTHOCTh TIPaBUTALMOHHOM U
MHEPTHON MAaCCBI.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO NaJE€HUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpauyeckoil IMHUpOTH. JIBHkeHHe
HEOECHBIX Tell M UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, mBmxkymerocs c
YCKOPEHUEM.

Cuna tpenns. Cyxoe tpenue. Cujia TpEHUS CKOJIBKEHUS W CHJIA TPEHUS
nokos. Koapduuuent tpenus. Cuna cCOnpoTHBICHUS IPH JBHKEHUU Tella B
KUJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHUS.

Hasnenue. ['mapocrarnueckoe nasnenue. Cuita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

Habmroienue nBUKeHUs Tell B MHEPLUAIbHBIX U HEMHEPLUATIbHBIX CUCTEMAX
OTCYETA.

[IpyHIMT OTHOCUTENBHOCTH.

Kauenne nByx HWIMHIOPOB WIIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  PaBHOACUCTBYIOIIEH  MOPWIOXKEHHBIX K Ty CHWI  C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOIEHCTBUS TEL.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM MOABEME U NTAJICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUME CUJI TPEHHS TIOKOS, KAUYEHUSI U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nadopamopnuie padbomot, nPaKMuUKym.

N3mepenne paBHOACHCTBYIONIECH CUII ITPU IBMKEHUH OpycKa MO HaKJIOHHON
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBHUCHUMOCTH BPEMEHU JBMKEHHsI Opycka IO
HAKJIOHHOW IJTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanre 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIONIUX B MPYXUHE H
PE3MHOBOM 00pasIie, OT BX AchOpPMAIIHH.

N3yuenne nBUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIETKUM OJIOK.

N3mepenne ko3 dUIlMeHTa TPEHHS 10 BEJINYHMHE YrIIOBOro koddduimenta
3aBucUMOcCTd Frp(N).

HccnenoBanue nBrxeHust Opycka 1o HAKIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3ydeHne NBUKEHUA I'py3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AlGcomoTHO TBEpAOe Teno. [locTymarenbHOe M BpallaTelbHOE JBUXKEHUE
TBEpIOro Tena. MOMEHT CHIIbl OTHOCHUTEINBHO OCH BpaumieHus. Ilnedo cuisl.
CroxeHne cwil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TeEIA.

YcroiunBoe, HeyCTOMYMBOE, 0e3pa3InIHOE PAaBHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHIITEHH,
CTPOMTENBHBIN KPaH, peIIETYaThIE KOHCTPYKIIUU.

Hemoncmpayuu.

Y cioBus paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnusie padbomoi, nPAKMUKyMm.

HccnenoBanue yciaoBUM PABHOBECHS TBEPAOrO TeEJld, HMEIOLIErO0 OCh
BpalICHUSI.

KoHcTpynpoBaHne KpOHIITEWHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPIOIO TEJa, UMEIOLLETO IUIOAb ONOPBI.

Tema 4. 3akonsl coxpanenus é mexanuxe.

NMnynbc MaTepraibHON TOYKH, CUCTEMBI MaTepUAIIbHBIX TOUeK. LIeHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUH LIEHTPa Macc.

NMnynibe CUibl 1 NI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBHKECHUE.

MoOMEHT uMIlyjibca MaTepUAIBHOM TOUYKHU. IIpencraBieHue o0 coXpaHEHUU
MOMEHTA UMITYJIbCA B UEHTPAJIbHBIX MOJISX.

PaboTa cuibl Ha MajgoM M Ha KOHEYHOM mnepemeleHud. ['paduueckoe
npecTaBieHne paboThl CUITBI.

MOIIHOCTH CUIIBL.

Kunernueckasi sHeprus matepuanbHOM Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOW IHEPTUU MATEPUAIIBHOU TOUKH.



[loTeHuMalbHbIE W HEMOTEHUMANbHbIE CWIbl. [loTeHUManbHasE »HEPrus.
[ToTennmanbHast HEprust yrnpyro jnepopmMupoBaHHOU MpykuHbl. [loTeHlnanbHas
SHEprusl Tejaa B OJHOPOJHOM TIpaBUTALIMOHHOM moJje. lloTeHuuanbHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JI€ OJIHOPOJIHOTO IIapa (BHYTpH U BHe Iapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThsi KOCMHUECKAs: CKOPOCTh.

CBsi3b  pabOThl HEMNOTEHIHUATIBHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTUH.

VYrpyrue u Heylpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHymin s uacanbHOM >KUIKOCTH KaK CJEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHuyeckne yCcTpOMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMNEP, MNPYNKUHHBIA TMHUCTOJET, THUPOCKOM, (UTypHOE KaTaHHE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXEHUE.

N3mepeHrne MOUTHOCTH CHJIBI.

W3meHeHue sHeprun Teja Mpy COBEPIICHUN PaOOTHI.

B3anmHbIe MpeBpallleHUs] KWHETUYECKON W MOTEHLIHMAIBHOW SHEPrUui IpH
JNEUCTBUU HA TEJIO CHUIIBI TSXKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue PHEPIUM MpU CBOOOHOM IMa/ICHUH.

Yuenuueckuit akcnepumenm, nabopamopnsvie padbomoi, nPAKMUKym.

N3mepeHne nMitysabca Teaa o TOpMO3HOMY ITYTH.

N3mepenre cuiibl TSITU, CKOPOCTH MOJENIH DJIEKTPOMOOWJISE U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHHS UMITYJIbCa TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanre coxpaHeHUs UMITYJIbCA MIPU YIIPYTOM B3aUMOICUCTBUU.

N3mepeHre KHHETUYECKOM YHEPTUM TeJla 10 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUSL.

OmnpeneneHue padOThl CWJIBI TPEHUSI MPU ABWXKEHUM Tejla N0 HAKJIOHHOU
MJIOCKOCTH.

Pa3nen 3. Mogiekyasipaasi pu3uka M TEpMOJUHAMHUKA,

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT MeopUL.

OCHOBHbBIE TOJOXKEHUSI MOJEKyIsipHO-kKuHeTndecko teopun (MKT), wux
onbITHOe oOocHoBaHue. Juddy3us. bpoyHOBCkoe IBHKEHHE. XapakTep
JBIDKCHUST M B3aMMOJICHCTBHUSI YACTHI[ BellecTBa. Mojielu CTPOCHHsS Ta3oB,
KUJIKOCTEH W TBEPABIX Tel U OOBICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ATHX



Mozened. Macca u pasMmepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

Mopenbs uaealbHOroO ra3a B MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU: YACTHULIBI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBble 3akoHBI. YpaBHeHue MeHnneneeBa—Kiamneipona. AOcotoTHas
temneparypa (mkana temmnepatyp KenbBuna). 3akon Jlanerona. M3omporneccsl B
U7ceallbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBICHUEM M  CPEAHEH  KUHETUYECKOW  DJHEprueu
MOCTYMATEIBbHOTO TEIUIOBOTO JBH)KEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOJIMHAMHYECKOW CUCTEMBI CO CpETHEN
KHHETUYECKOW SHEPruei MOCTyNnaTeIbHOIO TEIIOBOTO IBUKEHUA €€ YaCTHII.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE TPOLIECCHI: TEPMOMETD,
OapoMeTp, MoTyYeHUEe HAaHOMATEPHUAIIOB.

Hemoncmpayuu.

Moaenu ABUKEHUS YaCTHI] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Buneoponuk ¢ 3anuceo peanbHOro OpOyHOBCKOTO IBHXKECHHUS.

Juddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKYJI.

Mopenu KpucTamIn4ecKuX peueTok.

HabGnronenue u vicciieqoBaHUE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmuKym.

HccnenoBanue rmporecca YCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECHA IpU
TEMII000MEHE MEXKITY TOPSUYEH M XOJIOAHONU BOJOM.

M3ydyeHne H30TEPMHUUECKOro mponecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
1upoBoit TabopaTopun).

N3yueHune n30XO0pHOTo mpolecca.

N3yuyenue n3o0apHOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunpl.

Tepmogunamuueckass (TJ]) cuctema. 3amaHue BHEIIHUX YCIOBHM IS
TEPMOJIMHAMHUYECKON CUCTEMBbl. BHelHne U BHyTpeHHUE mapameTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEJIHHE 3HAYCHHSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOsIHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMoONpou3BOJIbHAS — pellaKcalus
TEPMOJNHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMA YPaBHEHUM:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE 711 BHYTPEHHEHW JHEPIUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHUEHTPALUs YacTHIl, BBICOKHE
TEeMIIEpaTypbl. BeipaxkeHue il BHYTPEHHEW SHEPTUH OJHOATOMHOTO HJI€AJIBHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAMHAMUKe. Berunciaenne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegaya  kak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss  pabotel.  KonBekuws,
TEIIONPOBOIHOCTb, U3TyYEHHE.

KomnuectBo Ttemnotel. TemnmoéMKoCcTh Tena. YAenbHass W MOJISIpHAs
TEINTIOEMKOCTH BEIIECTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTBa TEIIOTHI mpu Temonepenaye. Ilonarue 00
aauabaTHOM ITpoIiecce.

[lepBblli 3aKOH TepMOAMHAMMKH. BHyTpeHHsAs »dHeprus. Kommuaectso
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHHS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA IS PABHOBECHBIX IPOLECCOB: 4YEpe3
3aJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI MPOXOJUT
eIMHCTBEHHAs aauadbara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOAMHAMHMKHM JUISI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO TepeJiaTh TEIUIOTY OT O0jiee XOJIOAHOTO Tena K 0ojiee HarpeToMmy Oe3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHuMIB! 1ecTBUs TeIUIoBbIX MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII. [ukin Kapno.

DKOJIOTUYECKHE ACHEKTHl MCIOJIb30BAHUS TEIUVIOBBIX ABUTaTenel. TemnoBoe
3arpsA3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJOINUIIBHUK,
KOHJUIIMOHEp, NMU3CJIbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIYyYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIIN3AINs OMOOPTaHUYECKOTO TOTUTHBA IS
BBIPAOOTKHU «TETUIOBO» U DJIEKTPOIHEPTHH.

Hemoncmpayuu.

W3menenue temmepaTypsl py ainadaTHYECKOM PACITUPECHHH.

Bo3nymHoe orauso.

CpaBHeHUE yICIbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl U3MEHEHHSI BHYTPEHHEH SHEPTUH.

HccnenoBanue annabaTHOTO Ipolecca.

KoMIbroTepHbIE€ MOJIENH TEIUIOBBIX ABUTATENIEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOACHCTBUS H
TEMIIEpaTypbl KAIIEHUS KUIKOCTEH.

Tema 3. Azpezamnvle cocmosanus eeuyecmea. Pazoevle nepexoonl.

[lapooOpa3oBanue u KoHAeHcalus. VMcnapeHnwe u KUINeHUE. Y ienbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacpleHHble W HeEHachblllleHHbIe mnapbl. KadecTBeHHas 3aBUCHMOCTH
IUIOTHOCTH Y JIABJICHHsI HACBILIEHHOTO Napa OT TEMIIEPaTyphl, X HE3aBUCUMOCTb
0T 00bEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCONIIOTHAs U OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHU30TPONHS CBOWMCTB
KpuctaiyioB. [lmaBieHne W KpuUcTAM3alus. YJIeNIbHAs TEIIOTa IUIABJICHUS.
CyOmmmarusi.

Hedopmanuu tBEpaOTO Tena. Pactsxkenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux aeopmariuii.

TennoBoe pacimimpeHue KXKUAKOCTEH U TBEPABIX TeN, 00bEMHOE M JMHEHHOE
pacipeHue. AHrapMOHHU3M TEIUIOBBIX KOJeOaHUI YacTHUl] BEIIeCTBA KaK MpUYUHa
TEIUIOBOTO pacHIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3Hepruu B (ha30BbIX Epexoaax.

VYpaBHeHuUE TerI0BOro OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koah(uImMeHT MOBEPXHOCTHOTO HATSKEHUS.
Kamapasie sBinenus. JlapiieHre noa UCKPUBIEHHONW IMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHU4ecKue yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHL:  KHUJIKUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIIBI.

JHemoncmpayuu.

TermnoBoe paclupeHue.

CBolicTBa HaChIILIEHHBIX apOB.

Kunenune. Kunenue npu moHM>KEHHOM JIABJICHUU.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBieHuUs.

Monenu HEeHbIFOTOHOBCKOM KUAKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

HaOmronenune manbix aegopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPAKMUKym.

N3ydeHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepeHne yAaenbHOM TEMIOTHI IIJIaBJICHUS JIb/IA.

W3ydeHne CBOMCTB HACHIIIEHHBIX M1apPOB.

N3mepenne aOCONMIOTHOM BIAKHOCTUM BO3/yXa M OIIEHKAa MacChl MapoB B
MOMEILICHUY.

N3mepenue korpduiinerTa moBepXHOCTHOTO HATSYKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH  AepopManuy pe3uHOBOro obpasma ot
MPUIOKEHHON K HEMY CHJIBI.

Paznea 4. JiekTpoauHamMuka.

Tema 1. Inekmpuueckoe nose.

OJnekTpu3aus Tela W €€ MpOsBICHUA. OJEKTpUYECKHMU 3apsa. [Ba Buaa
ANEKTPpUYECKUX 3apsAnoB. [IpOBOJHWKHM, MAUAIEKTPUKH U TOJYINPOBOJHUKH.
DONeMEHTapHbId JJNEKTPUYECKUN 3apsil. 3aKOH COXPAHEHMs JJIEKTPUUYECKOTO
3apsja.

B3aumopeiicteue  3apsgoB.  Toueunsle  3apsael. 3akoH — Kynona.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsoxk€anocts  anexkTpuueckoro  mosig.  [lpoOueiit  3apsn.  Jlunum
HANPSHKEHHOCTH 3JIEKTPUUECKOro NoJisi. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIIMaNnbHOCTh ANEKTPOCTATUYECKOrO ToJiA. Pa3HOCTh MOTEHIMANOB W
HamnpsbkeHue. lloTeHuuanbHas HSHEprus 3apsja B AJIEKTPOCTATUYECKOM TOJIE.
[ToreHnman 3nexTpocraTnyeckoro mnosst. CBsA3b HANPSYKEHHOCTH MOJS U Pa3HOCTH
NOTEHIMAIOB JUISl DJIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[TpuHIMT Cynepno3uIny JIEKTPUUECKHUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo 00béMy 1miapa. Ilosme paBHOMEpPHO 3apsiKEHHOM
OeCKOHEYHOW TUTOCKOCTU. KapTuHbl JMHUN HANpsOKEHHOCTH DJTHUX TIONEH W
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[TpOBOJTHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsI0B.

JusnexkTpuku B JJIEKTPOCTATUYECKOM  IMOJIE. JusniekTpuyeckast
POHUIIAEMOCTh BEILIECTBA.



KonaeHcaTop. D1eKTpOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpA.

[TapamensHOE coeMHEHHE KOHIeHCcaTopoB. [lociienoBaTenbHOE COETMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTHYECKHME IPOLECCHI: JJIEKTPOCKOIL,
ANIEKTPOMETP, DIEKTPOCTATUYECKash 3alluTa, 3a3eMJIEHHUE DJIEKTPOIPHOOPOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

Hemoncmpayuu.

YCTpONCTBO M IIPUHIIUI IEUCTBUS JIIEKTPOMETPA.

DIIEKTPUYECKOE TOJI€ 3aPSIKEHHBIX TAPUKOB.

DJIEKTPUYECKOE TI0JI€ IBYX 3aPSKEHHBIX TUIACTHH.

Mopens anekTpoctaruueckoro renepartopa (Ban ne I'paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DNeKTpocTaTuIeCKas 3aluTa.

Y CTpOUCTBO U IEMCTBUE KOHIEHCATOPA MTOCTOSHHON ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT  IUIOLIAAH
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 31EKTPUUECKOr0 NOJIA 3apsHKEHHOTO KOHAEHCAaToOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npaKmukKym.

OueHka cuil B3aUMOJICUCTBUSA 3aps>KEHHBIX TEIL.

HaGmronenue npeBpalieHus YJHEPTUM 3apsHXKEHHOTO KOHIEHCATOpa B QHEPTUIO
W3JIy4YEHUs CBETOANOIA.

N3ydeHune npoTekanus TOKA B LIENHU, COAEPKALIEH KOHACHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampspKEeHMST ) pu
MOCJIEIOBATEILHOM COESMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. I[Tocmosnmblil 31eKmpuiecKuil mok.

Cuna toka. [TocTOSIHHBIN TOK.

VYcnoBusi cymniecTBOBaHUS MOCTOSTHHOTO AJICKTPUYECKOrO0 ToKa. MCTOYHUKH
toka. Hanpsokenue U u O/1C é.

3akoH Oma JiJ1s y4acTKa LeTH.

DIeKTpUIecKoe COIPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHMKA OT €ro JIMHBl M IUIONIAJAW IONEPEYHOTO CEYEHUSI.
VY nenbHOE CONMPOTUBIIEHNE BELIECTBA.

[locnenoBarensHOE, MapayiebHOE, CMEIIAHHOE COEIMHEHHE MPOBOJAHHUKOB.
Pacuér pazBeTBnéHHBIX AnekTpuueckux 1enei. [Ipapuna Kupxroda.



PaGoTa snexrpuieckoro Toka. 3akoH Jxoymns—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerutoBas MOIIHOCTb, BBIJIEIsEeMas Ha
pe3ucrTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma miid
MOJIHOM (3aMKHYTOH) DJIGKTPUYECKOM Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3aMbikanue.

KoHaeHcaTop B 11enu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJITMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepeHne cruiibl TOKa U HapsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS JJIS PE3UCTOPA,
JIaMITbl HAKaJIMBAaHUA U CBETOAUO/IA.

3aBUCUMOCTh COMPOTUBIICHUS HWIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJTbI TOKA OT COTPOTUBIICHHS TIPU OCTOSTHHOM
HaIpsHKEHUU.

[Ipssmoe n3mepenne D/1C. KopoTkoe 3aMbIKkaHUE TAIIBBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coeuHeHust ICTOUYHUKOB Toka, JJ1C GaTapei.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXKIY MOJIOCAMU MCTOYHUKA TOKa
OT CHUJIbI TOKA B LIETIH.

Yuenuueckuii s3xcnepumenm, nabopamopnsie pabomot, npaKmukKym.

HccnenoBanre CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne y1eapHOro COMPOTUBIIEHMSI TPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAaNpsDKEHWS I JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenune I/1C 1 BHyTpEHHET0 COMMPOTUBIICHUSI UICTOYHUKA TOKA.

HccnenoBanne 3aBucuMocTd DJ]C raJbBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKAHHH.

HccnenoBanre pa3HOCTH MOTEHIMAJIOB MEXKIY MOJIIOCAMU MCTOYHUKA TOKa
OT CUJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCMMOCTH TOJIE3HOK MOIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paziuunplx cpeoax.

DnekTpuueckass — IPOBOAMMOCTb  PA3IMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAIOB. 3aBUCUMOCTb CONPOTHUBJICHUS METAIJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKkuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJIUMOCTh
MOJIyITpOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B BJEKTPOIUTAX. DIEKTPOJUTHYECKAs IUCCOLMALINS.
OnekTpoiaun3. 3akoHbl Papazaes AJisl IEKTPOIIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITEIbHBIM
paspsa. Pazmuynble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. I1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsaHble
JAMIIbI, AJIEKTPOHHO-JIy4yeBasi TpyOKa, MOIYIPOBOJIHUKOBBIE MPHUOOPHI: U0,
TpaH3UCTOp, (POTOAUON, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA AJIFOMHUHMUS, JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHUCUMOCTB CONPOTUBIICHHS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

3akoHbI A1ekTpoau3a Papanes.

HckpoBoii pa3psia U IPOBOAUMOCTE BO3yXa.

CpaBHEHHE TPOBOJAUMOCTH METAIIOB U MOIYIIPOBOJIHHUKOB.

OHOCTOPOHHSISI IPOBOIUMOCTD AHOJIA.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKkmukKym.

HabGmronenue snekrpomsa.

N3mepeHne 3apsina OAHOBAJIEHTHOTO MOHA.

HccnmenoBanre  3aBUCUMOCTHM  CONPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH AHOAA.

Du3uyecKUil NPAKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEIIMYMH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEIHYMH.
O1ieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEMN
bu3nuecKuX BEIUMYHMH, TMPOBEPKA MPEIJIOKEHHBIX THUMoTe3 (BbIOOp W3 pPador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHMYECKHH  IKCIEPUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3M.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYLIECTBJISIETCS ¢ YUYETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBI3€H ¢ KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMHUU, T€OrpaQUU U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYUHO20
no3HaHuA: SBIICHUE, HAY4YHBIH (pakT, rumnoresa, (u3nveckas BEIMYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHHUE,
HOTPEIIHOCTH U3MEPEHUil, N3MepUTeIbHbIE TPUOOPHI, I(ppoBas 1adopaTOpHI.

Mamemamuxka: peiieHue CcUCTeMbl YypaBHeHHWH. JluneiHas QyHKUMS,
napaboia, runepbona, ux rpaduku U cBoiicTBa. TpuroHoMmerpuueckue (QpyHKIUU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO.
BekTophl ¥ UX MPOEKIMK HA OCH KOOP/MHAT, CJIOKEHHE BEKTOPOB.

Buonozua: Mmexanndeckoe ABIDKEHHE B KUBOW mpupoje, nudpdysus, ocMoc,
TEII000MEH J>KHMBBIX OpPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIeH cpespbl,
yTUIU3alusg OHMOOPraHMYECKOTOo TOIUIMBAa JUIS BBIPAOOTKH «TEIJIOBOM» U
AIIEKTPOIHEPIUH, TIOBEPXHOCTHOE HATSDKEHHE U KAITWIUISIPHBIC SBJICHUS B IPUPO/IE,
AIIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHE BEIECTBAa, CTPOEHHE AaTOMOB U MOJIEKYIL,
MOJIb BEIleCTBAa, MOJISIpHAs Macca, IOJIy4YeHHE HAHOMAaTepHajoB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUIKOCTEH U Ta30B, KUAKUE KPUCTAIUIBI, SICKTPUUECKUE
CBOMCTBa METAJLJIOB, JEKTPOIUTUYECKAsl TUCCOLMALINS, TalbBaHUKA, JIEKTPOHHAS
MHUKPOCKOIIHSL.

TI'eozpaghus: BnaxxnocTsb BO3ryxa, BETpbl, 6apOMeTp, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE JBMKEHUH C UCIOJIb30BAaHUEM MEXAaHU3MOB,
y4€T CyXOro M OIKUAKOTO TPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIMU
(KpoHIITEWH, peméryaTble KOHCTPYKIIMH), MCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHWKH B TEXHHKE (THPOCKOI, BOJOMET W ApPYTue), JBUTATEIh BHYTPEHHETO
CropaHus, mapoBas TypOuHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJy4YEeHUS COBPEMEHHBIX MAaTepuaioB, B TOM YHCIE HaHOMAaTEpUAJOB, U
HAaHOTEXHOJOTUH, 3JIEKTPOCTATHUECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIe JIAMITbI, TOJTYIIPOBOHUKOBBIE TIPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoaAuHAMHUKA.

Tema 4. Maznummnoe noe.

B3auMopnelcTBUEe TOCTOSHHBIX MAarHMTOB M MPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexktop MarHuTHOM uHAYKUMHU. [IpuHmmn cynepnosuunu
MAarHUTHBIX NTOJIEN. JIMHUY MarHUTHOM MHIIYKIWH.

MarnutHoe 1oJsie MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, e€ HarpaBJ€HUE U MOYJIb.

Cuna Jlopenua, €€ HanpaBiIeHUE U MOYb. JIBUKEHHE 3apSyKEHHOW YaCTUIIBI
B OJJHOPOJHOM MarHuTHOM MoJje. Pabota cunbl Jlopena.

MaruauTHoe nose B Bemectse. DeppoMarHeTuku, napa- u JUaMarHeTUKHU.



TexHn4yeckue yCTPOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: MPUMEHEHUE
MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptnHa  nuHMH  WMHOYKOMA ~ MAarHATHOTO — MOJIA  TOJIOCOBOTO M
I0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTuHa muHMI MarHuTHOM MHIYKIIMHU TTOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTBre AByX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

HabGmronenue nBr>keHUs MydKa 3JIEKTPOHOB B MArHUTHOM TI0JIE.

[TpuHumn JEUCTBHS AIEKTPOU3MEPUTEIBLHOTO pubopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

HccnenoBanrie MarHUTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AENCTBUSA MOCTOSIHHOIO MAarHUTA HA PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CHUJIBI TOKA.

OnpenerneHne MAarHUTHOM MHYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpA.

Tema 5. dnekmpomacHumMHaAA UHOYKYUAL.

SBneHue DNEeKTpOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAYKUMH. 3aKOH JJIEKTPOMAarHUTHOM uWHAyKIMu PDapajes.
Buxpesoe snektpuueckoe nosue. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBMXKYIIEMCS B OJHOPOJHOM MarHUTHOM
ToJie.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylika HWHAYKTUBHOCTH B LE€NM IOCTOSHHOTO TOKAa.
Ssnenue camonnaykuuu. 3/1C caMOMHIYKIUN.

DHeprus MarHUTHOTO TMOJIS KaTYILIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: WHIYKIIMOHHAS
Me4Yb, COJICHOU/I, 3al[UTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MArHUTHOM TI0JIE
3emutu.

Hemoncmpayuu.

Hab6nroneHue siBleHUs 2IEKTPOMAarHUTHOW WHTYKITHH.

HccnenoBanue 3aBucumoctd OJIC MHIOYKIMHA OT CKOPOCTH HW3MEHEHUS
MAarHUuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[TaneHrie MarHuTa B allFOMUHUEBOM (MEHOI) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuii s3xcnepumenm, nadopamopnsie pabomot, npaKmuKym.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

OnpeneneHne UHAYKIMA BUXPEBOTO MArHUTHOTO TOJIS.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MOJIeNH IEKTPOMArHUTHOTO T'€HEPATOPA.

Pa3znen 5. KostedOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHMUS.

["apMonunyeckue kosebanusi. Kunematnueckoe ¥ JUHAMHUYECKOE OIMHUCAHUE.
DHepreTUUecKoe OMHUCAaHUE (3aKOH COXPAHEHHS MEXaHW4ecKOi sHepruu). BriBoj
JTMHAMUYECKOTO OMUCAHUsI TAPMOHUYECKHUX KOJIOaHUN U3 UX DHEPreTUYECKOro U
KMHEMAaTUYE€CKOTO OMUCAHMUS.

AmMmutyna u ¢asza konebOaHuil. CBA3b aMIUIMTYIbl KOJEOaHU HCXOJHOU
BEJIMYHUHBI C aMIUTUTYIaMU KOJIeOaHH €€ CKOPOCTH M YCKOPEHHUSI.

[lepwon u uacrora konebanuii. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTEeMaTUYeCKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN MPYKUHHOTO
MasITHHUKA.

[Tonsarue o 3aTyxarmmux KojgedaHusx. BeiHyxneHHbie Kojaebanus. Pe3oHaHc.
Pe3onancHas xpuBasd. BrnusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOIIECChl: METPOHOM, Yachl,
KaydeJii, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJIeOaTEIBbHOTO JBUKCHHUS.

Hab6nronenue He3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHUii rpy3a Ha HUTU OT
aAMILTUTYTBI.

HccnenoBanue 3aTyXaronux KojieO0aHuil ¥ 3aBUCUMOCTH MEPHO]ia CBOOOTHBIX
KOJI€O0aHUI OT COMPOTUBIICHHUS.

HccnenoBanme konebaHWi Tpy3a HAa MACCUBHOM TMPYKHUHE C IEJBIO
dbopMupoBaHUS MPEACTABICHUHN 00 MICATbHON MOIETTH IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS IHEPTUU MPH KOJCOAHUAX TPy3a Ha MIPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUI.

Hab6mronenne pe3oHanca.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.



W3mepenune mnepuona CBOOOAHBIX KOJIECOAHUNH HHUTSAHOTO W MPYXKUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB ABMKEHUS TEJA B X0J1€ KOJIEOaHH Ha yIIPyTrOM IO/IBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHMS aMILTUTY/IbI 3aTyXalOUUX KOJICOAHUIA.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummsle Konedanus.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
ujcaIbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsA3b aMILTUTYIbI
3aps/ia KOHAEHCATOpa C aMIUIMTYI0M CHIIbI TOKa B KOJIEOATETbHOM KOHTYPE.

3aKOH COXPAaHEHHsI SHEPTHH B UACATBHOM KOJI€0AaTeIbHOM KOHTYDE.

3aTyxaronue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHnbie
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.

[lepemeHHBII TOK. MOIIHOCTH IIEPEMEHHOIO TOKAa. AMIUINTYAHOE U
JNEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKA W HANPsOKEHHS NpH pasivudHour (popme
3aBUCUMOCTH MIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbIi TIEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
UHAYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpskeHUN.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W MOTpeOIEHHE
ANEKTPUYECKON SHEPTHH.

DKOJIOTMYECKHE PHUCKM TPU TMPOU3BOACTBE dJeKTpodHepruu. KynbTypa
MCII0JIb30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHndeckrue yCTpOMCTBA M TEXHOJOTHUYECKUE MPOLIECCHL: JIIEKTPUUYECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Hemoncmpayuu.

CB00OOIHBIC 2JIEKTPOMArHUTHBIE KOJICOQHUSI.

3aBUCHUMOCTH YaCTOTHI CBOOOHBIX KOJIEOAHUN OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop HE3aTyXarOUIMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 31eKTPOMAarHuTHOTO TeHepaTopa.

BriHyXI€HHBIE CHHYCOUIQIbHBIC KOJICOAHMSI.

Pe3ucTop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIEMIA MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM — COEIMHEHUM PE3UCTOpa, KaTYIIKU
MHJIYKTUBHOCTHU U KOHAEHCATOpa.

VY eTpoiicTBO U PUHIINT JEHCTBUA TpaHcPopmaTopa.



Mopens TMHUM 2IEKTpONEPEIaYn.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomot, npaKmuKym.

N3ydenue Tpancpopmaropa.

HccnenoBaHne NEPEMEHHOTO TOKa dYepe3 IOCIEeI0BAaTEIbHO COEIUHEHHBIE
KOH/IEHCATOp, KaTYILIKY U PE3UCTOP.

HabGnrogenue 371eKTpOMarHuTHOTO pE30HaHCa.

HccnenoBanue padOThl HCTOYHUKOB CBETA B IIENU IEPEMEHHOIO TOKa.

Tema 3. Mexanuueckue u 31eKmMpoMazHunHble 60IHbL.

MexaHnyeckue BOJIHBI, YCIOBHUA HX pacrnpoctpaHeHus. l[lonmepeunsle u
OpoAOJbHbIE BOJHBEL Ilepnoa, CKOpPOCTh pacnpoCTpaHEHUss W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, NpeloMiieHHe, MHTephepeHIHs U
T paKIus.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS M3JIyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMATHUTHBIX ~ BOJH:  OTPAXEHHE,  IIPEIIOMIICHHE,
noJisipyu3anus, tHTeppepeHns u nudpaxius.

[IIkxana 3neKTpOMarHuTHBIX BOJIH. [I[ppuMeHeHne 3eKTpPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paAMOCBS3U U TeNeBUACHUA. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OOpazoBaHue U pacrpoCcTpaHEHHE MONEPEUHBIX U MPOI0IbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmroienue oTpakeHus: U NpeoMIICHUsSI MEXaHUUECKHUX BOJIH.

Hab6nrogenue nnrepdepeHuu u qudpakiinid MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa yJIbTpa3ByKa U €ro IpUMEHEHHE.

Habmonenue cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYION H
4acTOTOM KOJeOaHUI.

Hccnenosanue CBOWCTB AJIIEKTPOMAarHUTHBIX BOJIH: OTpaKECHHUE,
MpesIoMJICHUE, MOspU3anus, Tudpakius, UHTephepeHITUsI.

Oo6napyxeHue nHPPaKpacHOTO U YIbTPAPHOIECTOBOTO U3ITYICHUIA.

Yuenuueckuii sxcnepumenm, nabopamopnusie padbomot, nPAKMUKyMm.



N3ydeHne mapameTpoB 3BYKOBOM BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE paclpOCTpaHEHHUE CBETAa B OJHOPOJIHOM cpexe. Jlyd crera.
To4euyHbIN HUCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
1ockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS CBETa. AOCOJIIOTHBIN MMOKA3aTeNb
npenomiieHus. OTHOCUTENbHBIN MTOKA3aTeb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA W COOTHOIIEHWE JJIMH BOJIH NPHU MEPEXOJ€ MOHOXPOMATUYECKOIO CBETa
yepes TpaHully pa3zielia IByX ONTHYECKUX CPEL.

Xox nmyueir B npusme. Jucnepcusi cBera. CiioXHBIA COCTaB O€JIOro CBETa.
LBer.

[TomHOe BHYTpeHHEe OoTpakeHue. lIpenenbHblii yroa MmoJHOr0 BHYTPEHHETO
OTPAKECHUSL.

CobOuparomie W pacceuBaroine JuH3bI. ToHkas JsmH3a. DOKyCcHOE
paccTossHME U ONTHYEeCKass CHJIa TOHKOM JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
paccTosHUST TOHKOM cepruuecKoil JIMH3BI OT €€ TE€OMETPUU M OTHOCHUTEIIBHOTO
II0Ka3aTess MPeIOMIICHUS.

dopMysia TOHKOU JIMH3BI. Y BEIIMYEHUE, JaBAEMOE JIMH30M.

Xoa ayda, MPOLIEANIETO JUH3Y IOJ ITPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckoi ocu. Iloctpoenune wu300pakeHUH TOYKM U OTpe3Ka MpsMOil B
COOMPAIOIIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTtuyeckas
cucrema.

[Ipenensr nPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcaoBuss HaOMOEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEpEPEHIIMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HWCTOYHHMKOB. lIpumepsl Kinaccruueckux
MHTEP(PEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YcIoBue HaOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB TP TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckue yCTpOMCTBA M TEXHOJIOTUYECKHE IIPOLECCHL: OYKH, JyMa,
MEepUCKOM, (QoToanmapaT, MUKPOCKOI, MPOSKIIMOHHBINA amnmapar, MPOCBETIICHUE
OTNTHUKH, BOJIOKOHHAS ONITHKA, TU(PPaAKIIMOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



HccnenoBanue npenomMieHus CBETa.

Habnrogenue moiHOro BHyTpEHHEr0 OTpakeHus. Mozienb CBETOBOA.

HccnenoBanre XoJa CBETOBBIX IIYYKOB 4e€pe3 IUIOCKOIApaUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie CBOMCTB M300pa)KeHUH B JTMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

Habmronenune nnrepdepeHium crera.

HabGnronenue nBeToB TOHKUX TUIEHOK.

Habmonenue nudpakiuu cBeTa.

N3yuenne nudpakiiMOHHOW PEIETKH.

Hab6mronenue audpakiinoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu ceera.

Hab6nronenue nonsipuszaiuu cBera.

[IpuMeHeHue MONAPOUIOB JIJISl U3YUCHHS] MEXaHUUECKUX HANPSAKEHUM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepenne nokasaTesns NpeJoMIIEHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUMA OT BellecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tonmyuenue nzo0paxeHus: B CUCTEME U3 IIOCKOTO 3epKajia v JIUH3HI.

[Tomydyenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHH€e TEIECKOMMYECKUX CHCTEM.

Hab6nronenue nudpakuuu, nHTEp)EpeHInN 1 MOISIpU3alii CBETa.

N3yueHne nosusipuzaluu CBETa, OTPAXKEHHOTO OT MMOBEPXHOCTHU AUIIICKTPHUKA.

N3yyenue naTEpPEpeHIINY JIA3ePHOTO U3IYYCHHS Ha IBYX IIETISX.

HaGmronenue nucnepcum.

HaOmronenue u uccnegoBanve qudpakimoOHHOTO CIIEKTpa.

N3mepeHnune IJrHbI CBETOBOM BOJIHBI.

[TonydyeHue criekTpa U3IMy4EHHUS] CBETOAMO/A MPU MOMOIIN AUGPAKIIUOHHOM
PELIETKHU.

Pa3nes 6. OCHOBBI cHeMAILHOI TEOPUH OTHOCUTEIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEHUATBHOM TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl. I[IpeoOpazoBanusi  JlopeHna.
YcenoBue npuuuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKPAIIECHUE JUTUHBI.

DHeprus U UMITYJIbC PESITABUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJILCOM PEIISTUBUCTCKON YaCTHUIIbI. DHEPTHUS
MOKOSI.



TexHuyeckue ycCTpOMCTBA M TEXHOJOTMUYECKHUE MPOLIECChl: CIyTHUKOBBIC
NPUEMHUKU, YCKOPUTEINU 3aPSKEHHBIX YaCTHII.

Y4yeHNYeCKui SKCTIEPUMEHT, JTa00paTOpHBIC PaOOTHI, TPAKTHKYM.

Onpenenenre UMMIyJIbca W DHEPIMM  PEISITUBUCTCKMX  4YacTull  (TI0
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen /. KBanroBasi pusnka.

Tema 1. KopnycKyaapHho-601H0801 Oyaausm.

PaBHOBecHOE TerioBoe H3MydeHUE (M3JIydeHHE aOCOIOTHO YEPHOTO Tela).
3akoH cmeneHust Buna. ['mnote3a [Inanka o kBaHTax.

@DOTOHBI. DHEPIHS U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CroneroBa. 3akonsl poTrodddekra. YpaBHEHHE
OitHmreitHa s potodddexra. «KpacHas rpanuinay gorodrddekra.

JlaBnenue cBeta (B 4YaCTHOCTH, JaBJICHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKarollyro MoBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMCTBa yactul. BomHel ne bpouns. /Inuna Bonnsl ae bpoia u
pa3Mepbl 00JacCTH JIOKaJIM3alUW JBWXKYyIIEWcs dacTtuibl. KopmyckyispHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIICHUS HEOIpeAeIEHHOCTEN
I'eitzenOepra.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE MPOLIECCHI: CHEKTPOMETD,
(doTosneMeHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOHO/I.

Hemoncmpayuu.

®doTo3(dQheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTodhdeEKTa.

HccnenoBanne  3aBUCUMOCTH  COMPOTHUBJICHHS]  TOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas 6arapes.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

HccnenoBanne Gporopesncropa.

N3mepenune nocrossaHo# [limanka Ha ocHOBe uccaeaoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€PE3 CBETOAMO/] OT HAIIPSIKEHUS.

Tema 2. Dusuka amoma.

OneITEl TIO HCCIEAOBAHUIO CTpOeHUs aroma. [lmaHerapHass mMojaenb aToma
Pezepdopra.

[Toctynarel bopa. U3nydyenue u norjoiieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OZHOTO YPOBHS DHEPIUU HA IPYIrOi.



Bunpl ciektpoB. CieKTp ypOBHEW SHEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKHUE MPOLECCHI: CIEKTPAIBHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopnens onsita Pesepdopra.

Habnronenue aMHeiyaTbIx CIEKTPOB.

YCTpONCTBO U JEUCTBUE CUETUMKA HOHUZUPYIOIINX YACTHILI.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii 3xcnepumenm, nadopamopnsie pabomot, npaKmuKym.

HaOnroienue nuHeyaToro CreKkTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U M3MEPEHHE
nocrosinnor Punbepra.

Tema 3. Du3zuka amomnozo a0pa u I1EMEHMAPHBIX YACMUY,.

Hyxnonnass monens siapa I'eitzenOepra—lBanenko. 3apsan siapa. MaccoBoe
qucio sapa. M30Tonsl.

PagnoaktuBHOCTh. AJjbda-pacnag. DJIEKTPOHHBIM M IMO3UTPOHHBIA Oera-
pacran. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTHBHOTO pacmaja. PagmoakTWBHBIE HW30TONBI B TNPHUPOJE.
CBolicTBa MOHM3UPYIOLIETO0 M3Iy4eHUs. BiusHue pagMOaKTMBHOCTH HA JKUBBIE
opranu3mbl. EcrecTBeHHbIN QoH n3nydyeHus. JJozumerpus.

OHeprus CBsA3U HYKJIOHOB B sifipe. SnepHble cuibl. JledekT Macchl spa.

Anepubie peakuuu. [enenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
YIPABIIIEMOTO TEPMOSAEPHOIO CHHTE3a. OKOJOTWYECKHE ACIEKThl pPa3BUTHSA
SAIEPHON SHEPTETUKH.

Meronel  perucTpauid M HCCIENOBAHUSA  JJEMEHTAPHBIX  YACTHL.

DOyHaaMEHTAIbHbIE B3aUMOACHUCTBUS. bapuOHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CranpaptHor Moaenu. KBapk-ritooHHAst MOJIENb aApOHOB.

®usuka 3a npeaenamu CrtaHaapTHoOW Mojenu. TéMHas Marepuss U TEMHas
DHEPTHUS.

EnunctBO (hrznueckoit KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBA U TEXHOJIOTMYECKHE MTPOLIECCHI: T03UMETP, KaMepa
Bunbcona, snepHbIi  peakTop, TEPMOSACPHBIM peakTop, aromMHas Oomba,
MarHMUTHO-PE30HAHCHAast TOMOTpadusl.

Yuenuueckuii 3xcnepumenm, nadopamopmnsie padbomul, nPAKMUKYM.

HccnenoBanuie TpeKOB YacTUIL (MO0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue painoakTUBHOTO (POHA C UCTIOIB30BAaHUEM JIO3UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Pa3nen 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKHU.



Otanbl pa3Buths actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. IIpUMEHHMMOCTh 3aKOHOB (PU3UMKH [JIi OOBSCHEHUS MPUPOIBI
KOCMUYECKUX 00BEKTOB.

Metoael aCTpOHOMHMYECKUX HcclieoBaHU. (COBpPEMEHHBIE ONTHUYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHas aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IJIAHETHI, X BUIUMOC
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mctounwk sHeprum CosiHIA U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpaMmmMa «CIeKTpabHbIA KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM IOCIIENOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3M TJIABHOW MOCJIEAOBATEIBHOCTU. BHYTpeHHEE cTpoeHue
3B€31. COBpEMEHHBIE TMPEJICTABICHUS O MPOUCXOXKIACHUU U 3BoJonnu ColHIA U
3BE3/1. DTaIlbl )KU3HH 3BE3].

Mineunbiii [Iyts — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. Pagporanaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60s1a. Pazdoeranue rajgakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe uzinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnnie mpobieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HabGmronenust 3B€3qH0r0 HeOa HEBOOPYKEHHBIM TIa30M C MCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHUH JIJIST OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
HAa KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyHIapus WU SIPKUE
3BE3IBL.

HaGmiogenuss B Tteneckon JlyHbI, TUIaHET, TyMaHHOCTEM U 3BE3THBIX
CKOILUICHHM.

POu3n4ecKuil NPaAKTUKYM.

CrniocoObl u3MepeHus (PU3NYECKUX BETUYUH C MCTIOJIB30BAHHEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AGCOJIIOTHBIC U OTHOCUTEIBHBIC TTOTPEITHOCTH U3MEPEHUN (PU3UUIECKUX BEITHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX M3MEPEHHM, HCCICAOBAHUN  3aBHCUMOCTEMN
(¢u3NuecKuX BEJIMYMH, MPOBEPKA NPEIJOKEHHbIX THNoTe3 (BbIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pa3fenax  «YUYEHUUYECKUM  HKCIIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHHUE.



O0o00uIeHNE U cucTEMaTU3alMs CONEPKaHUs pa3leioB Kypca «MexaHukay,
«MomnekynspHas pu3nKa U TepMOAUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBD), «OCHOBBI CIEHHAIIBHOM TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
puznka», «IIeMEHTbl aCTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3uku U acTpOHOMMM B HSKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIbHON M ATHYECKON cepax AesITeIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMHMH B COBPEMEHHOM HAyYHOM KapTUHE MHpPA, 3HAYCHHUE ONUCATEINBHOM,
CUCTEeMATU3HUPYIOMICH, OOBSICHUTEIBHOW ¥  MPOTHOCTUYECKOW  (PYHKIIHIA
(puznyeckoil TEOpUH, posib PUNUECKON TEOPUH B (POPMUPOBAHUU NPEACTABICHUI
0 (u3nMYecKol KapTUHE MUpPA, MECTO (PU3NYECKON KapTUHBI MUpPaA B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H.

WN3yyenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCS ¢ YUETOM COJIEPIKATENBHBIX MEXIPEIMETHBIX CBS3E€H ¢ KypcaMu
MaTeMaTUKH, OMOJIOTUHU, XUMUH, TeOrpaQuu U TEXHOJIOTHUH.

Mesicnpeomemmnsvie nonamus, C6A3aHHbIE C U3YUEHUEM MEN 0008 HAYUHO20
nOo3HaHuA: SIBJICHUE, HAY4YHBIM (akT, rumnoresa, (pu3nyeckas BEIMYHMHA, 3aKOH,
TEOpUsl, HAOIIOJAEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJAECIb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBast 1abopaTopus.

Mamemamuka: pelIeHUE CUCTEMBbl YypaBHEHHMU. TpUrOHOMETpPUYECKHE
(YHKIIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI M MX NMPOEKIHMHU HAa OCU KOOPIAWHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTApHBIX (GyHKUMNA. [Ipu3Haku MOAOOUS TPEYTrOJIBLHUKOB,
oTmpeseeHUe MIIOMIAAN IIIOCKUX GUTYp U 00BhEMA Tell.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM MpHpone, KojebaTeiabHbIE
IBIDKEHUS B JKMBOW THPHUPOJE, DSKOJOTMYECKHE PHUCKH TIPU TMPOU3BOJCTBE
DNEKTPODHEPTHH,  DJIEKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXKAlolleW  Cpenbl,
yIbTPa3BYyKOBasl JAMArHOCTUKA B MEAMIIMHE, ONTHYECKUE SBJICHHUS B KUBOU
IIPUPOLE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJIIMYECKAsI CTPYKTYpa TBEPBIX
TEJ, MEXaHU3Mbl OOpa30BaHMUS KPHUCTAUIMYECKOM PpEmETKH, CHEKTPaJbHBIN
aHaIu3.

T'eocpaghua: wmarHuTHple mNOJMIOCA 3€MIIM, 3aJ€KUM MAarHUTHBIX  PYI,
dboTochEMKA 36eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE TMIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
AJIEKTpOABUraTeNb SIKOOM, TeHepaTop NMEPEeMEHHOTO TOKAa, MHAYKIMOHHAs Medyb,
JIMHUM 3JIEKTpONEpenay, 3JEKTPOJABUTATENb, paaap, PaaHuOPUEMHUK, TEIEBU30D,
anteHHa, Ttenepon, CBY-neub, ynpTpa3BykoBas JIUAarHOCTUKa B TEXHUKE,



HpOGKHI/IOHHBIfI arrapar, BOJIOKOHHAasA OIITUKA, COJTHCHHAA 6aTape>1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPTCTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHHUS yuyeOHOTrOo mpenMera «Du3nkay
JOJKHBI OTpakaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYaroUUXCsi PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEHW TMMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHI, COOTBETCTBYIOIIHMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOIO
ONbITa U ONBITA ACITEIBHOCTU B MPOLECCE pealnu3alid OCHOBHBIX HAaIIPaBICHUMI
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

rPaXkAAHCKOT0 BOCIIMTAHHUSA:

e Cc(OPMUPOBAHHOCTh TIPAXKIAHCKOM  MO3UIMM  OOYYAIOIIErocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOILIECYEIOBEYECKUX T'yMaHUCTHYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEILHOCTh B HHTEPECAX I'PAKIAHCKOIO
oOllecTBa, Yy4YacTBOBaTh B CaMOYIpPaBICHUHM B 00Opa3oBaTeIbHOU
OpraHH3alliy;

e yMEHUE B3aMMOJCKHCTBOBAaTH C  COLUUAJIBHBIMH  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHUTapHOU U BOJIOHTEPCKOM JIEATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS

e chOpPMUPOBAHHOCTH POCCUICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXEHUSAM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, 3STUYECKOTO MOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAIMIO0 U MPUHHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HA MOpPaIbHO-HPABCTBEHHBbIE HOPMBI U LIEHHOCTHU, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOECHUE YCTONYMBOTO OyayIIETO.

3CTETHYECKOT0 BOCIMTAHHUSA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAyKE.

TPYA0BOI0 BOCIIUTAHUSL:



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpLIaTh
OCO3HAHHBIN BRIOOP Oyayiiel npodeccun U peain30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHUI0 W CaMOOOpa30BaHUIO B
00nacTi GU3HKHU Ha IPOTSKEHUU BCEU KUZHHU.

IKOJOTHIECCKOI0 BOCIINTAHUA .

C()OPMUPOBAHHOCTb IKOJIOTUUECKON KYJIbTYpPbI, OCO3HAHHUE TJI00aIbHOIO
XapakTepa dKOJIOTHYECKUX MpodIiem;

IUIAHUPOBAHUE U OCYULIECTBIICHUE JIEHCTBUI B OKpY)KAIOIIEH Ccpele Ha
OCHOBE 3HaHU 1IeJIel YyCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA;
pacIIMpPEHUE OMbITA JEATEIBHOCTH 3KOJOTMYECKOW HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O IIO3HAHUA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTH HAy4YyHOH JESATENBHOCTH, FOTOBHOCTH B IIpOLIECCE
U3y4eHUs (PU3MKU OCYHIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jiornyeckue 1eicTBUA:

CaMOCTOSITENIbHO  (POPMYIMpPOBAaTH M AKTyaJM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh LIENU ASATEIbHOCTH, 3aaBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTUKCHUS;

BBISIBIATH 3aKOHOMEPHOCTH W IIPOTUBOPEUYMS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIITIXCSI
MaTEepUAIBbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBHUE
pE3yIbTaTOB LEISAM, OLIEHUBATh PUCKHU MOCIEACTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATHE pabOTy B  YCJIOBHUSIX PeEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBrble ucciienoBarejibCcKue 1eiCTBUA .

BJIJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATUSIMH U METOIaMHU
buznueckoil HayKu;



BJaJ€Th  HaBBIKAMU  Y4eOHO-HCCIEAOBATEIbCKOM M IPOEKTHOM
JESATEIIBHOCTH B 00JIaCTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pelIeHUs 3a1ad  (PU3NYECKOro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJIAJE€Th BUAAMM JESATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETALNHN, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JIMYHbBIX Y4EOHBIX
CUTYyallHsIX, B TOM YHCJI€ NPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JAaCTH
buznkuy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTb AapryMEHThl AJis
JTIOKA3aTesIbCTBA CBOMX YTBEP)KICHHI, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBaTh TOJYYECHHbIE B XOJ€ pEIICeHUs 3aJayd pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (DU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTh 3HAaHUA 1O (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3HEJEATEIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTell;
BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUruHaIbHbIE TOJAXOIbI U PEIICHNUS;
CTaBUTb IPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHMUSL.

Pabora ¢ undopmanueii:

BJIa/IeTh HaBbIKAMHU MOJyuyeHUs MH(poOpMauuu (PU3HUECKOTrO COJIEpKaHus
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH IOHUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MHPOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMaIUH;

UCIOJIBb30BaTh CpeACTBa MH(POPMALMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€30MTaCHOCTH,

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B Pa3iIMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHUs WHGOpPMalUMU M IIeJIEBOM ayAUTOpUU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC y4eOHbIE 1eliCTBUA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKK W BO BHEYPOUHOU
NESITETbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMAT4aTh
KOH(JIUKTHI,

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HCHOJb30BaTh  IMPEUMYIIECTBA  KOMAaHIHOM U
VHIUBUIYAIBHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEJIW COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTUKEHHIO: COCTaBJIATH IUJIaH
NEUCTBUM, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh Kauye€CTBO CBOET0O BKJaJa M KaXJOI0 Y4YaCTHHKA KOMAaHJIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejyaraTb HOBbIE IPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBHU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISITh TO3UTUBHOE CTPATETUYECKOE TIOBEIECHUE B Pa3IMYHBIX
CUTyallusiX,  MpOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBIThH
VUHUIMATUBHBIM.

PeryiasiTuBHbBIC YHUBEPCAJIbHbIC Y4eOHbIE A1CHCTBUS
Camoopranusanus:

CaMOCTOATENIbHO ~ OCYILECTBIIATh IMO3HABATENbHYIO JI€ATEIbHOCTh B
obnacti (U3MKKM M aCTPOHOMHHM, BBISBJIATH MNPOOJEMBbl, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENbHO COCTABJIATH IUIAH PEUICHUS! PACUETHBIX M KauyeCTBEHHBIX
3a/lay, IJIaH BBINOJHEHHUS MPaKTUYECKOH padOThl ¢ YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclMpsATh  paMKH  y4eOHOro TMpeAMEeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

JieNiaTh OCO3HAHHBIM BBIOOp, ApryMEHTUpPOBaTh ero, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO JIPYAMIMH B 00JIacTU
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIIUOHATbHbBIA HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH TI03HABATEIBHOW pediaeKcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUM;

HCIIOJB30BaTh MNpUEMBI pedUIeKCUM I OLIEHKH CHUTYallMH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHHBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHIKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU aHAINU3€ pPe3yJIbTATOB
JICSITCIIbHOCTH;

MPUHUMATH ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX MNPU AHAIN3E PE3yJIbTATOB
JICSATCIBbHOCTH;

MpU3HABaTh CBOE MPaBO U IIPABO JAPYTHX HA OIIHOKH.

B mporecce goctukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUSI MPOTPAMMBI I10
bu3uKe [ YpOBHA CpPEIHEro 0O0Imero oOpa3oBaHUs Yy OO0ydYarOmIMXCA

COBEPILIEHCTBYETCS AMOIMOHAJIBHBIN WHTEJIEKT, MIPEeIMOJIararoHii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWUS, BKJIFOYAIOIIETO  CIOCOOHOCTh  TOHUMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BUAECTh HANPABIEHUS Pa3BUTHUS COOCTBEHHOM
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U TPOSIBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIETU
U yCIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIS U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMAaTh AMOLIMOHAIBHOE
COCTOSIHUE JpPYIMX, Y4YUTHIBATH €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCA, MPOSIBISTH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIBTATBI



K xonmy oOyuenus B 10 knacce mipeIMETHbIE Pe3ylbTaThbl Ha YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y O0OYYaIOIINXCSl YMEHUI:

MOHUMATh POJb (U3UKHM B  IKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOM cdepax JesITeNbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKU B COBPEMEHHOM HAy4yHOU KapTUHE MUpa,
3HAQUYEHHE OMNHCATEIbHON, CHCTEeMATH3UPYIOIIEeH, OOBICHUTENHLHOU U
MPOTHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TEOpuM —  MEXaHUKH,
MOJICKYJIIPHON (PU3HKU M TEPMOAMHAMUKH, POJIb (HU3UIECKON TEOPUH B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
MpOLIECCOB (SIBJICHUM): HWHEpIUalbHasi CUCTEMa OTcuéra, aOCOIIOTHO
TBEPJOE TEJI0, MaTepHalibHAas TOYKA, PABHOYCKOPEHHOE JBHUYKEHUE,
CBOOO/JHOE mMajeHue, abcoNoTHO yhopyras aedopmaiys, abCOIOTHO
yIpyroe u abCoMOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJENH Ia3a, )KUJIKOCTH
U TBEPAOTO (KPUCTAILUTMYECKOT0) Teja, UACaIbHBIN ra3, TOUCUHBIN 3aps/,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yciaoBus (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, MOHMMAaTh BCEOONIUN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBIACHATH MEXaHWYECKHUE IMPOIECChl U SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWXKEHUS, (POPMYJIbl KMHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanusa [amunes uisi CKOPOCTH M TNEpEeMELEHUs,
3akoHbl HplOTOHa, mpUHIMO OTHOcUTENbHOCTH [anunesi, 3aKkoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOI
DHEPIruM, CBSI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JHEPTUH,
yCIIOBHUSI paBHOBECUs TBEPAOrO Teja), MpPU HSTOM HCIOJIb30BAThH
MaTeMaTU4YecKoe BBIPa)KCHHE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeodpazoBanuil ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJbca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOLIECCHI U SIBJICHUSI, UCTIOJIb3YS
ocHoBHble mojoxkeHus MKT wu 3akoHB MoONEKyIsIpHOW GU3MKHA W
TEPMOJUHAMUKU (CBA3b JABJEHUS HWJEAIBbHOIO Tra3a CcO CpelIHel
KUHETUYECKOW SHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEHW €ro
MOJIEKYJI, CBSI3b TEMIEPATypbl BEIIECTBA CO CpEIHEW KHHETUYECKON
SHEPruel TENI0BOTO JABMKCHHS €ro YacTHll, CBS3b JIABJICHUS UJEaTbHOIO
ra’a ¢ KOHLEHTpalUWe MOJEKYJ M €ro TEeMIEpaTypod, ypaBHEHHUE
MenpneneeBa—Kianeiipona, IE€pBbIM 3aKOH TEPMOAMHAMHUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOJb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBJICHUS, HCIONb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI JIEKTPOJAMHAMHUKU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTD
AIEKTPOCTATUYECKOIO TOJIA, NPUHIMUI CYNEPHO3ULUU DIIEKTPUYECKHUX
MOJIEM, TP ATOM YKa3bIBasl yCIOBUS NMPUMEHUMOCTH 3akoHa KyioHna, a
TaKKe€ MPAKTUYECKU BaKHbIC COOTHOILICHMS: 3aKOHbI OMa Juisi yyacTka
LHENMA W JUId 3aMKHYTOM JJIEKTPUYECKOW Ienu, 3akoH J[xoymsa—Jlenna,
npasuia Kupxroda, 3akonsl @apazes A1 31€KTpoIu3a);

ONKCHIBaTh (PU3UYECKHE IPOLECCHl U SBICHMS, HCIOJIb3Ys BEIMYMHBI:
nepeMeNIeHre, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbI, JIaBJICHWE, TOTCHLIHAJIbHAS SHEPIusl, KUHETHYECKas
OHEprusi, MEXaHU4ecKas 3Heprus, padoTa CUJIbl, LEHTPOCTPEMHUTEIILHOE
YCKOPEHHME, CHJIa TSKECTH, CWia YHNPYTrOCTH, CWJIA TPEHHs, MOLIHOCTD,
DHEPrus B3aUMOJICUCTBHS Tena ¢ 3eMIEH BOJMM3M €€ IOBEPXHOCTH,
HEprus ynpyro aedopmanuu OPYXKUHBI, KOJUYECTBO TEIIOTHI,
abcoytoTHAsl TeMIieparypa Teja, paboTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusi WUACAIBHOTO OJHOATOMHOIO rasa, paboTa HuAEalbHOrO Tasa,
OTHOCUTEJbHAs BIAXKHOCTE Bo3ayxa, KII/J wuaeansHOro TEmIoBOro
JIBUTATEJISI; BIEKTPUUECKOE MOJIE, HAMPSKEHHOCTh AJIEKTPUUECKOTO MO,
HaMpsHKEHHOCTh MMOJIST TOYEYHOrO 3apsja WIM 3apsDKEeHHOro Iapa B
BaKyyM€ M B JUAIEKTPHUKE, IOTEHLHUAN 3JIEKTPOCTATUYECKOrO IOJIs,
Pa3HOCTh  NOTEHLMAJIOB, JJEKTPOJABIKYLIas  CHJIa, CHJIA  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKA, dJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE y4yacTKa LEMU C IOCJIEI0BaTEIbHBIM U
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS SIEKTPUUYECKOTO MO
KOHJICHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JBUKEHHE YacTULl BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBWXeHUe, nuddysus, ucrnapeHue,
KHUIIEHUE U KOHJEHCALWs, [JIaBJIEHUE U KPUCTAJUIM3aLs, HAPABJIEHHOCTh
TEIIONEepENaut, MIEKTPU3aALUs TeJ, S3KBUIIOTEHINAIBbHOCTh TOBEPXHOCTH
3apsKEHHOT O TPOBOIHUKA,

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (DU3NUECKON BEIMUYUHBI OT
IpYyroi C  UCIHOJIb30BAaHUEM  TMPSAMBIX  U3MEPEHUW, TMpPU  ITOM
KOHCTPYMpPOBATh YCTaHOBKY, (UKCHPOBATh pPE3yJIbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3MYECKMX BEIUYUH B BUJE TIpapuKOB C Y4ETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHH, JIeJaTh BEIBOBI 10 PE3YJIHTATAM
VICCIIEIOBAHUS;

IPOBOJNTH KOCBEHHBIE M3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ| M3MEpPEHUs, OICHUBATh aOCOJIOTHBIC U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEJIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
NOJIyYEHHBIE pEe3yNbTaThl U JI€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

co0I01aTh MpaBmwiia OE30MaCHOTO TPyAa MPH MPOBEACHUN UCCIIEOBAaHUN
B paMKax yd4eOHOro OJKCIEpPUMEHTa, IMpakTUKymMma U  ydeOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacyéTHbIE 3aJadyd C SBHO 3aJaHHOM W HEABHO 3aJaHHOU
¢u3znyecKoil MOJEIbI0: HA OCHOBAaHUHM aHalIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MUECKON MOJenu, OTBeyaroled TpeOoBaHUSAM 3a/ayi,
OPUMEHATH  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThI
(GU3MUECKUX TEOpUd NPH HCHOJb30BAHUM MATEMATUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJUTH pacy€Thl HA OCHOBAaHUYU MMEIOIIMXCS JIAHHBIX,
aHAIM3UPOBAaTh pE3yJbTaTbl M KOPPEKTHUPOBATH METOABI PELICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TPEOYIOIIHe MNPUMEHEHUsS 3HaHUU U3
pa3HbIX pa3lieNoB Kypca (PU3HMKH, a TAK)KE MHTErpaluy 3HaHUW U3 APYTHX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O LMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PaCCyKJICHHUI C OITOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
NPUHIIMIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAayKH, B OOBACHEHHE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATh MOCJIEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
JESITEIBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKMMH TPOILIECCaMU, C
MO3UIMI KOJIOTHYECKON 0€30MacHOCTH, PEACTaBICHUN O PAllMOHAIBHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE PAa3yMHOM MCHOJb30BAHUM JTOCTUKEHUN
HAYKA W TEXHOJIOTUM [UI1 JAJIBHEUIIEr0 Pa3BUTHUS YEIIOBEUYECKOTO
00I11eCTBA;



OPUMEHATH Pa3iNyHble CIOCOObI paboThl ¢ HHPOpPMAIHEH (PU3NIECKOTO
COJEp)KaHUSI C MHCIIOJIB30BAHMEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIHOJB30BaTh COBPEMEHHbIE MH(OPMALMOHHbBIE
TEXHOJOTMM Uil TIOUCKA, NepepabOTKU U NPEabSIBICHUS Y4EOHOH WU
HAYYHO-TIOMYJISIPHON MH(OpMAINK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMK, TOJYYEHHON U3 pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMAIMI0O U OLIGHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCSl 3HAHMW, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

IPOSIBIISATH OpraHMU3alIOHHbIE U N03HABaTEJIbHbIE YMEHUS
CaMOCTOSITEJIFHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHMW B Ipollecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTath B TpYyIIlE C HCHOJHEHHWEM pAa3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATH PA0OTy TPYMIbI, PALMOHAIBHO PACIPEACIIITh 1€ATEIbHOCTh
B HECTaHJAPTHBIX CUTYallUsIX, aJIeKBATHO OLICHWBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

NPOSIBJISITh MOTUBALIMIO K OyAylied npoecCuOHaNbHON EATEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

K koniy oOyuenus B 11 knacce mpeaMETHBIE pe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIMMNXCSI YMEHUM:

MOHUMATh POJIb (U3UKH B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKON cepax AESITeTbHOCTU YEJIOBEKa, pojib U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOW KapTUHE MHpPA, POJIb ACTPOHOMHH B
NPAKTUYECKON  JICSITEIbHOCTH YeJIOBEKAa W JalbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHE OMHUCATENIbHOW, CUCTEMaTU3UPYIOLIEH,
OOBSCHUTETFHON M TPOTHOCTUYECKOW (YHKIMK (PU3NYECKOW Teopuu —
ANEKTPOANHAMUKH, CHELHAIBHOW TEOPUU OTHOCUTEIBHOCTHU, KBAHTOBOW
bu3uKky, posib Guanyeckor Teopur B (HOPMUPOBAHMM MPECTABICHUN O
(bu3nUecKoil KapTHHE MUpPA, MECTO (PU3UUECKON KapTUHBI MHUpa B O0OLIEM
PsAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABIECHUN O PUPO/IE;
paznuyaTh YCJIOBHS TPUMEHUMOCTH MOJENeH (Qu3ndeckux Ten u
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE JJIEKTPUUECKOE U OJHOPOJHOE
MarHuTHOE TOJIsI, TAPMOHUYECKHUE KOJIeOaH!s, MAaTeMAaTHUCCKUI MasTHUK,
UJeaabHbIA TMPYKUHHBIA MAasTHUK, TAQPMOHHYECKUE BOJHBI, HACATbHBIM
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO sipa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth yclIOBUS (TPaHUIbI, 00JACTH) MPUMEHUMOCTH (DU3NIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh MUCIIOIb30BAaHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC TPOIECCHI U SIBJICHHS,
UCIIOJIb3Ysl OCHOBHBIC TIIOJOKEHHUS M 3aKOHBl JJIEKTPOJMHAMUKH U
CHEIUaIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPAaHEHUS
ANIEKTPUUECKOro  3apsifa, cuia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMAarHuTHOM  wHAyKuuu, npaBwio Jlennma, cBs3p  JJIC
CAMOWHAYKIIMM B DJIEMEHTE DJIEKTPUYECKOW IIEMMA CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOILECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
dororddekra, mepBei W BTOpoM mocTynatel bopa, mpuHIMI
COOTHOILIEHHsI HeolpeaenéHHocTel ['eli3eHOepra, 3aKOHbI COXPAHEHHS
3apsI0BOTO M MAacCOBOTO YHCET W DHEPTUHU B SJICPHBIX PEAKITUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONKCHIBATh (PU3UYECKUE TMPOIIECCHl U SIBJICHUS, HUCIOJIb3YS BEJIMYMHBI:
HaIMPSHKEHHOCTD JIEKTPUICCKOTO OIS, TIOTEHITHAI DJICKTPOCTATHIECKOTO
MOJISI, PAa3HOCTh TOTCHIIMAJIOB, JJCKTPOJBIDKYINAS CHJA, WHIYKITUS
MarHUTHOTO TIOJIsl, MAarHUTHBIM TOTOK, cuia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIIKYINAS CUJIa CAMOMHIYKIIMM, HSHEPTUsi MArHUTHOTO TOJIs
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMITYJIbC, TIOJHAS DHEPTHUs,
DHEPrUs TIOKOS CBOOOMHOW YACTHIIBI, DHEPIHS W HUMIyJIbCc (OTOHA,
MacCOBOE YHCIIO | 3aps sAIpa, SHEPTHS CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUS  (U3MUECKUX  SIBICHHIL:
AJIEKTPOMArHUTHAS MHIYKIIHSI, CAMOUHIYKIIUSI, pe30HAHC, UHTEepDEepeHITns
BOJH, Judpakius, JIUCIEpPCUs, TOJHOE BHYTPEHHEE OTpPaKEHUE,
dbortoanektpuueckuit 3ddext (pororddekrt), ambda- u Oera-pacnagbl
saep, raMMa-u3lydeHue sjuep, (pu3ndeckue MPUHIUIBI CIIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTIpEENATh HAIpaBICHUE WHIYKIUU MArHUTHOTO TIOJS TPOBOJHHUKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH U300paKEHHE, CO3/IaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PACCUNTHIBATH €TI0 XapaKTCPUCTHUKH;

MIPUMEHSATh OCHOBOTIOJIATAIONINE ACTPOHOMUYECKHUE ITOHSATHS, TCOPHUH U
3aKOHBI JJII aHalnM3a MW OOBACHCHUS (DHU3WYSCKUX IPOIECCOB,
MPOUCXONSIINUX B 3BE37IaX, B 3BE3MHBIX CHCTEMaX, B MEKTATAKTUICCKON
cpeje; ABHMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MIPOBOJIUTh  WMCCIICIOBAHUE 3aBHUCHUMOCTCH (DHU3MYECKUX BEIUYUH C
UCITOJIb30BAaHUEM TIPAMBIX HW3MEPEHHA, TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pE3yJabTaThl TMOJYYCHHOW 3aBUCHUMOCTH



¢usznyeckux BEMMYUMH B BHAE TIpadukoB C Y4ETOM aOCONIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JelaThb  BBIBOABI [0  pe3yjbTaTaM
VICCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEJIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh FKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYCHHBIE pE3yNlbTaTbl M J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TMIIOTE3BI,

OINMCHIBATH METO/IbI IMOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA,
co0I01aTh MpaBmiia O€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIIEJOBAaHUN
B paMKax Y4YeOHOro DSKCIEpUMEHTa, NpPaKTUKyMa U  y4eOHO-
MCCIIEOBATEIBCKOM M IPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJadyd C SIBHO 33JaHHOM W HESABHO 3aJaHHOU
(¢u3MUEeCKO MOJIETbIO: HAa OCHOBAHMM AaHAJIM3a YCIOBUA BBIOUpATh
(du3nuecKkue MOJeNa, OTBEYarolue TpeOOBaHUAM 3aJaud, NPUMEHSITh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (U3UYECKUX TEOPH
IPU HCIOJB30BAHWM MATEMaTUYECKUX METOJOB pEIIeHUs 3aj]ad,
IPOBOJUTH Pacu€Thl HA OCHOBAHMM MMEIOIINXCS JTaHHBIX, aHAJM3UPOBAThH
pe3ynbTaThl U KOPPEKTHUPOBATH METOJbI PEICHUSI C YUYETOM MOJYyYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3ajjaud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
pa3HbIX pa3neioB Kypca (GU3MKH, a TAK)KE UHTETpalMi 3HaHUN U3 JPYrHX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LHUKJIA: BBICTPAUBaTh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C OMOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTMYECKUX IPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHUE HAayKH, B OOBACHEHHE MPOLECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOM U MPOU3BOICTBEHHOM
NESATEIbHOCTH YEJIOBEKa, CBS3aHHOM C (U3MYECKUMHU MPOLIECCAMH, C
MO3UIIMHI IKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUM O palliOHATLHOM
NPUPOAOTIOIH30BAHUN, & TAK)KE Pa3yMHOM HCIOJIb30BAHUU JTOCTUKEHUMN



HAyKM M TEXHOJOTMH J[UIs JaJbHEWIIero pa3BUTUA YEIOBEYECKOTrO
00I1IeCTBA;

NPUMEHATh pa3INyYHble COcOObl paboThl ¢ MH(OpMAIHEeH (PU3NIECKOTO
COJEPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH()POPMAIIMOHHBIX
TEXHOJIOTUI, TIPU 3TOM HCIOJBH30BATh COBPEMEHHBIE MH(OPMALMOHHBIE
TEXHOJIOTUM [JI TIOHCKa, TEepepadOTKU U MPEAbABICHUS Y4YeOHOU H
HAYYHO-TIONYJISIPHOM MH(POPMAaLUU, CTPYKTYPHUPOBAHHS U WHTEPIPETAIIH
uHbOpMaIlMU, TOJYUYEHHOM M3 PaA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMylro  HMHQOpPMAIMI0O W  OIICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWN, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

MPOSIBIISATH OpraHU3aIMOHHBIC U MO3HABATENIbHBIC YMEHHUSI
CaMOCTOSITENIFHOTO ~ MPHOOPETEHHsT HOBBIX 3HAHUW B  TpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEOBATENLCKUX padoT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3IMYHbIX COLHUAJIBHBIX poOJei,
IUTAHUPOBaTh pabOTy IPyMIbl, PAMOHAIBHO paclpeAessTh AesTEIbHOCTb
B HECTaHJAPTHBIX CUTYallUiX, aJIeKBAaTHO OIICHWBATH BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYIINHI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSBIISATHE MOTUBALUIO K Oyaymien npodhecCUuOHATBHON AESITEIbHOCTU 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasubie | Ilpakrnuyeckue
n/n NMPOrpaMMbI Bcero o0pa3zoBaTre/bHbIE
padoThbI padoTsbI
pecypchbl
Pa3znen 1. HAYUHBIV METO/I ITIO3HAHUS ITPUPO/1bI
11 Hayunblif MeTo1 TO3HAHUSI IPUPOIBI 6 bubmorexa LIOK
' i A PUpOR https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubnuoreka [JOK
21 Kunematitia 10 1 https://m.edso0.ru/f16b68d7
bu6nmmoreka [IOK
22 Hleamika 10 https://m.edsoo.ru/f16b68d7
N bubnuoteka [IOK
23 CTatiia TBEPAOIO Tea > 1 https://m.edsoo.ru/f16b68d7
bu6nmmoteka [IOK
24 3aKOHBI COXPAHEHUSI B MEXaHUKE 10 1 httos://m.edsoo.ru/f16b68d7
Wroro mo pasneny 35
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
. bubmuorexa [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1 httos://m.edsoo.ru/f16b68d7
bu6nmnoreka [IOK
2 T T 2 1
3 epMoanHaMuKa. T ernoBbie MalIuHbI 0 https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cOCTOsIHUA BeniecTBa. Pa3oBble 14 1 bu6muoreka [IOK



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

MepeXoIbl https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. JJIEKTPOANHAMUKA
bubnnorexa [JOK
41 Omextpiiecioe nore 24 https://m.edso0.ru/f16b68d7
. . bubmmoreka [IOK
4.2 IToCcTOSHHBIN JIEKTPUUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bubnunorexa [JOK
43 | ToKi B pasHiHLIX Cpesax ° https://m.eds00.ru/f16b68d7
Hroro no pazneny 94
Paznen 5. DUSUUYECKHUMN TPAKTUKYM
. bubmmoreka [JOK
>1 Dusiieckitil MPAKTHKYM 16 16 https://m.edso0.ru/f16b68d7
Hroro no pazneny 16
bu6nmmorexka [IOK
PezepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Konrpoannbie | IlpakTndeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOANHAMUKA
bubnuoreka [JOK
11 Marmirrioe noze 14 https://m.edso00.ru/39859¢f1
bubnnorexa [JOK
12 UICKTPOMATHHTHAS HHAYKLHA 13 1 https://m.edso0.ru/39859%f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
bu6mmoteka I[IOK
2.1 MexaHudeckue KoiaeOanus 10 https://m.edsoo.ru/39859¢f1
bu6mmoteka I[IOK
2.2 DNeKTpOMarHuTHbIE KoJeOaHus 15 https://m.edso0.ru/39859f1
23 MexaHu4YeCcKHe U JJIEKTPOMAarHUTHBIE 10 1 bubmuorexa [LIOK
' BOJIHBI https:/m.edso0.ru/39859ef1
bu6mmoteka [IOK
24 Onruica 25 1 https://m.eds00.ru/39859ef1
Hroro mo pasnery 60
Pa3znen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
but6mmoreka [JOK
1 T 1
3 Octioser CTO > https://m.edso0.ru/39859%f1
Hroro mo pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zgen 4. KBAHTOBAS ®U3UKA
. bub6mmoreka [IOK
41 KopmyckysipHO-BOJIHOBOM TyaJli3M 15 httos://m.edsoo.ru/39859f1
bu6mmoreka [IOK
4.2 Dusnka atoma > https://m.edso0.ru/39859¢f1
43 ®u3uKa aTOMHOIO A/1pa ¥ AJIEMEHTapHBIX 5 bubnnoreka [IOK
' YaCTHIL https://m.edsoo.ru/39859¢f1
Utoro no pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bubmuoreka [JOK
5.1 DeMEeHTHI ACTPOHOMUH U aCTPOPU3UKU 12 htts://m.edsoo.ru/3985€fL
Hroro no pazneny 12
Pa3znen 6. PUSHUYECKHU MPAKTUKYM
. bubmuoreka [JOK
61 DUSHICCKII MPAKTHIYM 16 16 https://m.edso00.ru/39859¢f1
Wroro mo paznery 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
71 MIPEAMETHOTO COJEP>KAHMS U OIIbITa 15 bubnnorexa [IOK
' NEeATETbHOCTH, IPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
n3yuennu kypca gusuku 10 — 11 xnaccon
Hroro mo pazneny 15
bu6nmorexa [IOK
PesepBHOE BpeMs 10 https://m.edsoo.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 170 16



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

10 KITACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoasnbie | IlpakTuueckue op
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThbI
pecypchl
1 ®duszuka — pyHaaMeHTaIbHas HayKa o 1 bubnuoreka LIOK
pUpojie https://m.edsoo.ru/1beef346
9 Hay4nslii METOX IO3HAHUSA U METOBI 1 bubnuoreka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIIepUMEHT U TEOpHsl B IpoLecce
3 HOSH&EI)I/ISI MIPUPO/IbI pHa6JHop €HHUE U 1 bubmmorexa LOK
PHPOJIBL. A https://m.edso0.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 CrniocoObl n3MepeHus PU3NIECKUX 1 bubnnorexa [IOK
BEJIMYHMH https://m.edsoo.ru/ca2def03
AGcCoIt0THAs M OTHOCHUTENbHAS
5 MOTPEUIHOCTH U3MEPEHUH (Pru3nuecKux 1 bubmmorexa OK
P P https://m.edsoo.ru/7f18fda3
BEJINYNH
MonenupoBanue B pusuke. Pospb u
5 MecTO (pU3UKU B POPMUPOBAHUH 1 bu6nuoreka LIOK
COBPEMEHHOM HAy4YHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B IIPAaKTHUUYECKOM JI€ATENBHOCTH JIIOAEH
Mexannueckoe nBuxkeHue. Cucrema
7 orcueta. OTHOCUTEIBFHOCTD 1 Bbu6nmuoreka [JOK
MEXaHUYECKOro nBvKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a]1aul MEXaHUKU
8 Panuyc-BekTop MaTepraibHON TOUKH, 1 bu6numoreka [LIOK



https://m.edsoo.ru/1beef346
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€ro NpoOC€KUKWH Ha OCH KOOpAHWHAT.

Tpaektopus. [lepememienue. CKOpocTb.

Hx IIPOCKIMKU HAa OCH KOOpAMUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE NpsAMOJIMHEITHOE
nsuxenue. ['paduueckoe onucanue

Bu6moreka [IOK

9
PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CnoxxeHue rnepeMenieHui U CKOpOCTEN. bubnuorexa [JOK
Pewmenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBHKEHHE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. bu6nunoreka [IOK
[IpsmonuHeiHOE TBUKEHHE C https://m.edso0.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHHUEM
I'padnueckoe onucanue

12 Hpﬂ$OHHH€ﬁHOFO BIDKCHUS C bubmmorexa [IOK

P s https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe nageHue. Y CKopeHue

13 CBOOOIHOTO ITaJECHU. 3aBUCUMOCTD bu6mmorexa [IOK
KOOPJWHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpEMEHH U UX rpaduku

14 JIBmxeHue Tena, OpoieHHOro Mo bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuHeliHoe nBuxeHne. /[Brxxenne
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopoctb. [leprnoa u yactora bubmmorexa [IOK

P - epHon ] https://m.edsoo.ru/33196fbe
[leHTpOCTpEeMHUTETBHOE U TTOTHOE
YCKOpEHUe
bu6 OK
16 Kontponbras paboTta mo teme nosmotexa I

https://m.edsoo0.ru/1242f32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
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"Kunemaruka"

IIepBb1if 3ak0oH HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.

Bu6mmoreka [JOK

17
[Tpunun otHocutenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie cCTEMBI OTCUETA
18 Cuia. PaBHonelicTByromas cuia. bubnnorexa [IOK
Bropoii 3akon Hetotona. Macca https://m.edso0.ru/141d3837
19 B3aumoneiicteue ten. Tperunii 3aKoH bu6nunoreka [IOK
HeroToHa https://m.edsoo.ru/57dba505
[Ipuniun cynepno3unnu cui. Pemenue
20 3ap aqLiIa i yI/II-[MSHeHI/Ig 3aKOHOB bubmmorexa [IOK
8 P https://m.eds00.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 DKBUBAJICHTHOCTb IPaBUTALIMOHHOMN 1 bubamorexa HOK
N p H https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl
29 Cuia TSDKeCTU M YCKOPEHHE bubnunoreka [IOK
CBOOOHOTO MaJeHUs https://m.edso0.ru/22757f26
JIBu>keHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITYTHUKOB. [1epBas bubnnorexa [HOK
KOCMHUYECKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kennepa
Bbu6nmmoreka [JOK
. I'yka. B
24 Cua ynpyrocti. 3akon [yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuabI cun bubnuorexa [JOK
25 TpeHus. J{BH>KEHHE B )KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBbI COIIPOTUBIICHUS CPEbI https://m.edso0.ru/2ch29676
%6 Hasnenue. [ mapocrarnueckoe bu6mmorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOJIFOTHO TBEPI0€ TEJIO. bubnnoreka [IOK
27 [TocTymarenbHOE 1 BpamareabHOe bubnnoreka [IOK
JIB>KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢
o8 MOMEHT CHUJIbI OTHOCUTEIIBHO OCH bubmuorexa [JOK
BpaieHus. [1neyo cuibl https://m.eds00.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
29 TBepaomy Teiy. LleHTp Tskectu Tena. bub6numoreka [IOK
VYcoBus paBHOBECHS TBEPJIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBecus
bubmnoreka LIOK
30 Pemmtenue saa https://m.edsoo.ru/dclcaac0
31 Kontponbnas paboTa no teme bubmuorexa [JOK
"lunamuka. CtaTuka TBepAOro rena' https://m.edsoo.ru/9f5a574c
Nmnynsc MmaTepuanbHON TOYKH,
32 CUCTEMBI MaTEepPHAIbHBIX TOUEK. LIeHTp bubnmnoreka [IOK
MacC CUCTEMBI MaTEPUAIBHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBUKEHUH LIEHTpa Macc
Wmnynbe cuiibl 1 I3MEHEHHE UMITYJTECa
33 Tena.y3a1<0H COXPAaHEHHUS I/IMnynbcya. bubmmorexa LIOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE IBHXKEHME
MoMeHT uMItysibca MaTepHAIBHON
34 Touku. [IpencraBnenue o coxpaHeHUH bubnnorexa [HOK
MOMEHTa UMITYJIbCA B LICHTPAJIBHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
bubnnorexa [HOK
3 Pemenne sana- https://m.edsofru/f7706d63
36 PaboTa cuiibl Ha MaJIoM B Ha KOHEYHOM Bbu6nmuoreka [IOK

nepemenieHuu. ['padpuueckoe

https://m.edso0.ru/913974c7
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IIpeICTaBIEHUE PAOOThI CUJIIBL.
MonHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

bu6mmoreka [IOK

37 U3MEHEHUN KUHETUYECKON DHEPTUU
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
IToreHMaNbHbBIE U HEMTOTEHIIMAIbHEIE
38 cuisbl. [loTennuansaas sueprusi. Bropas buGnnorexa [IOK
’ PrHA. P https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMuUeckast CKOpocThb. CBsI3b
a00ThI HEMOTEHITHAILHBIX CHII C
39 flsMeHeHHeM MEXAHUYECKOI dHEPIrUUu bubmmorexa [OK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON SHEPTUH
Viupyrue u HEyIIpyrue CTOIKHOBEHUS.
40 Yy Z]ZII;GHI/IG Eey If }J,'IFJ'II/I JIs1 UeanbHOMU bubmorexa HOK
p pHYy A 8 https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 KonrtponbHas pabota o Teme ""3aKoHbI bu6nuoreka LIOK
COXpaHEHHUs B MEeXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiIeHUIl O IIPUPOJIE
P PP bu6mmorexa [IOK
42 TermnoTel. OcHOBHBIE nojoxkeHuss MKT.
https://m.edso00.ru/b0a4445f
Huddysus. bpoyHoBckoe nBUkKEHHE
CrpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEI. XapakTep ABMKECHUS U bubmorexa [OK
p L p P https://m.edsoo.ru/c44d02e2
B3aMMOJENCTBUS YACTHULL BENECTBA
Macca u pa3mepsl MOJIEKYII (ATOMOB).
P P ya( ) bubmuorexa [JOK
44 KomnuectBo Bemectna. [locTosinaas
https://m.edsoo.ru/c5b72ab7
ABorazpo
45 Temnepatypa. TennoBoe paBHOBECHE. bu6numoreka [LIOK
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IlIxana enbcus

https://m.edso0.ru/0070d493

46 Pemrenue 3amau bubmmorexa LIOK
A https://m.edsoo.ru/1531abab
. bu6mmoreka [IOK
47 n I
ACAIBHBIN Ta3. 1 a30BbIC SAKOHbL https://m.edsoo.ru/1deb2367
48 VYpaBHenue MeneneeBa-KnaneiipoHa. bubnnoreka [IOK
Pemenue 3anau https://m.edso0.ru/8d12c328
49 AbcoioTHas TemMrieparypa. 3akoH bubnuoreka [IOK
JansToHa https.//m.edsoo.ru/14e02d1f
50 H3omnporiecchl B UAEaIbHOM rase ¢ bubmnoreka LIOK
IMOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacraBieHne
o1 Hfog) OIIECCOB: EB?)TG Ma, U30X0pa bubmorexa [IOK
P ' M2, ba, https://m.edso0.ru/1344327b
n3o00apa
bu6nmmoreka [IOK
2 MKT
> OcrosHoe ypasHenue https://m.edso0.ru/c8094721
bu6mmoreka [IOK
P
53 CHICHAC sa/tat https://m.edso0.ru/10265a05
CBs3b a0CONIOTHOM TeMmepaTypbl
TEPMOAMHAMUYECKON CUCTEMBI CO
54 CpeHell KHHETHYECKOH 3Hepruei https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TETUIOBOTO JIBHKCHHS
e€ yacTull
55 O06o0061IeHre U cucTeMaTH3aIus 3SHAaHUHA bubmuoteka [IOK
o teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8
56 KonTponbnas pabota o reme "OCHOBBI bubnnoreka [HOK
MKT" https://m.edsoo.ru/13adad59
S7 TepmonnHaMuyeckas cucreMa. 3ajiaHue bubnnorexa [HOK
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BHEIIHUX ycyioBuil 1t T/l cucteMsl.
Bueminue u BHyTpeHHUE TapaMeTPHI.
[TapameTpsl T/I cuctembl Kak cpeHue
3HAYCHUS BEIUYHH, OIMCHIBAIOIINX €&
Ha MUKPOCKOITMYECKOM YPOBHE

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

HynesBoe Hauano TepMOgUHAMUKI.

Bu6mmoreka [JOK
58 CamMomnpoun3BobHast perakcarus T,
MOTIPOHSBOTLHAA pel s 1 https://m.edso0.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mopaenb uieaabHOTO Ta3a B
59 TepMOJIMHAMUKE. Y CIIOBHUS bubmorexa LOK
P . https://m.eds00.ru/29355001
MIPUMEHHUMOCTH 3TON MOIECTTH
60 VYpaBaenue Meneneepa-Knaneiipona u bubnuotexa [JOK
BBIPA)KEHME JIJI1 BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxeHue 11t BHyTpEHHEN SHEPTUH
61 OJTHOATOMHOTO HJICaJIbHOTO Ta3a. bubmuorexa [JOK
KBazucrarnueckue U HeCTaTUYECKUE https://m.edsoo.ru/acbcacl5
TIPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoauHamMuKe. Berancnenue paboThl bu6nmmoreka [IOK
1o rpaduky mporuecca Ha pV- https://m.edsoo.ru/741d5738
Tuarpamme
Tennmonepenaua kak crnocod U3MEHEHUS
63 BHyTpeHHeH sHeprun T]I cuctemsl 6e3 bubmorexa HOK
yIp P https://m.edso0.ru/3d734561
COBEpILICHUS PabOThI
64 KoHnBeknusi, TemnonpoBogHOCTb, bubnnoreka [HOK
M3JIy4eHne https://m.edsoo.ru/157b54cd
65 KomugectBo TennoThl. TemnoéMKOCTh Bbu6nmuoreka [IOK

Teaa. YaelnbHas U MOJIApHas

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BELIIECTBA. Y IeJIbHAs
TEIIOTa CTOPAHMS TOTLJINBA

Pacuér konmmuecTBa TEIIOTHI IPH bubnmoreka [JOK
66
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IIpoLIECCe. bubnnoreka [IOK
[TepBolii 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
KonnuecTBo TemioTsl 1 paboTa Kak
68 Mepbl K3BMEHCHHS BHYTPEHHEH SHEPTUU bubmorexa HOK
p yIp P https://m.edsoo.ru/b047alcd
Tl cuctemsbl
BTtopoii 3aK0H TepMOIMHAMHUKY JIJIs1
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuotexa [JOK
nporeccoB. HeobparumocTh https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX TTPOIIECCOB
70 [TpuHIUIIBI NEHCTBUS TETUIOBBIX bubmnoreka LIOK
mammH. KITJJ https://m.edsoo0.ru/2e945513
7 Makcumanbaoe 3HadeHne KITJT. ko bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe38570b9
bu6nmmoreka [IOK
72 P
CHICHHC saAat https://m.edsoo.ru/b3efal8h
DKOJIOTHYECKHUE aCTIeKThI
73 HUCTIOIb30BaHUS TEIJIOBBIX JBUTATEIICH. bu6mmoreka [IOK
TernmoBoe 3arpa3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/9867aaa7
cpenpl
bu6nmuoreka [JOK
74 P
CHICHHC saAat https://m.edso0.ru/c8c70432
O06001enre 1 cucTeMaTH3aIMsI 3SHAHU I
» " . bubnmuoteka [IOK
75 no teme "Tepmonunamuka. Ternnosbie

MaruHbe!"

https://m.edsoo.ru/28d62b3f
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KonrponsHas pabora o Teme

Bu6mmoreka [JOK

76
"Tepmonnnamuka. TeroBbie MaIMHBI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBaHue 1 KOHIEHCALTHA.
77 I/Icf[a egne U KureHue. Y neapHas Bubmorexa IIOK
P ' https://m.edso0.ru/6f8e6777
TEII0Ta Mapoo0pPa30BaHUS
HaceliieHHbIe ¥ HEHACHIIICHHBIC MAPhI.
KauecTBennas 3aBUCHUMOCTE INIOTHOCTH
M JaBJIEHHUS HACKHIIEHHOTO I1apa OT
78 TEMIIEPATYPHI, UX He3aBI/ICI/IM(1))CTL oT bubmorexa LOK
N PaTYpEL, https://m.edsoo.ru/f5c17d02
00BbEMa HACKIIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMITEPaTyPhl KUIICHUS OT
IIABJICHUS B )KUIKOCTH
79 BrnaxxnocTs Bo3yxa. AGCONIOTHAS U bubnuoreka [IOK
OTHOCHUTEIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
bu6nmoreka [IOK
80 Pemrenne 3amau
a https://m.edso0.ru/18e95ff3
Tsépnoe Teno. Kpucramnnyeckue u
81 amopdHbIe Tena. AHU30TPOIINS CBOICTB brommorexa LIOK
p ' P https://m.edsoo.ru/20a88a03
KPHUCTaJJIOB
[InaBaeHne U KPUCTAILIA3ALIHUA.
p bu6nmmoreka [IOK
82 V nennHas TeIIoTa ILUIaBJIEHU.
https://m.edsoo.ru/6ee91e9f
Cybmumarust
eopmanuu TBEPIOro TEA.
Aedop P bubmuorexa [JOK
83 Pactsixenue u cxatue. Casur. Monynb
N https://m.edsoo.ru/dalaabl0
HOwura. Ilpenen ynpyrux nedopmanuit
TenmoBoe pacMpeHue KUIKOCTEN 1
R bubmuoteka [IOK
84 TBEPABIX TEJI. AHTAPMOHHU3M TEIIIIOBBIX

KoJIcOaHMI YacTHI] BEIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeoOpaszoBanue sHEPTUH B (Pa30BBIX bubmmoreka LIOK
rnepexojax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 v 0

PABHCHIE TEILIIOBOTO haarca https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK

87 P

Cliete sajad https://m.edsoo.ru/8ab7f40d
[ToBepXxHOCTHOE HATSKEHUE.

88 Kanunnsipuele saBienus. JlaBnenue nomg bubmuorexa [JOK
HUCKPHUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunakoctu. Dopmyna Jlamiaca
O06o001IeHre 1 CUCTeMaTU3aIHs SHAHU I

89 1o TeMe "ArperaTHbie COCTOSHHS bubmorexa [IOK

P " https.//m.eds00.ru/0b52575¢c
BemecTBa. Pa3oBbIe EPEXO/IbI
KonrponsHas pabora mo teme
90 "ArperaTHple COCTOSIHHS BEIIECTBA bubmmorexa [IOK
P | B ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.

o1 Dnektpuueckuii 3apsia. [[Ba Buma bubnmnoreka [IOK
AJIEKTPUYECKUX 3apsaaoB. [[poBoIHUKH, https://m.edsoo.ru/1aff445f
JTUDIIEKTPUKHU U TIOTYTIPOBOAHUKH
DJIeMEHTapHBIN JIEKTPUUYECKUH 3apsi/l.

92 3akoH COXpaHCHI/IH Z-)JI:KT I/I‘lCCKOFg ’ bubmorexa HOK

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

93 B3anmopeiicteue 3apsaoB. Toueunsie bubnnorexa [HOK
3apsabl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmorexa [IOK

94 Pemrenne 3amau https://m.edso0.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Dnekrpuueckoe nojue. Ero geiictBue Ha

Bu6mmoreka [JOK

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

9% [Tpo6usrii 3apsa. Jluauu bubmmoreka [LIOK
HanpsHKEHHOCTHU AJIEKTPUYECKOTO OIS, https://m.edsoo.ru/3dac6957
OAHOPOIHOE NEKTPUIECKOE 110JIE
TToreHIMATILHOCTE

97 ANEKTPOCTATUYECKOTO NoJisi. PasHoCTh Bubnuotexa LIOK

P ' https:/m.eds00.ru/80021447
MIOTEHILIMAJIOB U HAIPSDKEHUE
[TorenimanpHas YHEPTUs 3apAa B
98 JNEKT I(I)CTaTquCKOBE noJje pH(i‘eHI_II/IaJI bubmorexa [IOK
P ' https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO
CBs13b HaNPsHKEHHOCTH TOJIS U

99 p bubmnoreka LIOK
PasHOCTH TIOTCHIHMATIOB U https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 IIpuHuumn cynepno3uuuu bubnnorexa [OK
IIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfed4a6c

bu6nmmoreka [IOK

101 P

CHICHHC saAat https://m.edso0.ru/5a582263

102 ITone Toyeunoro 3apsna. Ilone bubnnorexa [IOK
PaBHOMEPHO 3apsKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[losie paBHOMEPHO 3apsKEHHOTO IO

103 O6T)éMp mapa Il)'Ione paBHOMe HO bubmmorexa [IOK

y 13 i P . P https://m.edsoo.ru/f7a665ee
3apsKEHHON O€CKOHEUHOM TIIOCKOCTH

104 IIpOBOIHMKY B 3JIEKTPOCTATUYECKOM bubnnorexa [HOK
roJsie. Y CI0BUE PABHOBECHS 3apsAJI0B https://m.edsoo0.ru/32405eab

105 JIMBNIEeKTPUKY U MTOTYIPOBOIHUKH B bu6nmoreka [LIOK

QJICKTPOCTATUYCCKOM II0JIC

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



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5

Konpaencarop. DneKTpo€MKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh bubmmorexa [IOK
A pa. P https://m.edso0.ru/845b4f73
IJIOCKOTO KOHAEHCAaTopa
107 [TapamniensHOE COeTMHEHNE bubnmoreka [JOK
KOH/ICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COEIUHEHNUE bubmuoreka [IOK
KOHJIEHCATOPOB https://m.edso0.ru/1e992920
109 DHeprusi 3apsHKEHHOTO KOHIEHCaTopa bubamorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>KeHUE 3apssKEHHOM YacTUIIbI B bubmuorexa [JOK
OJIHOPOJTHOM 3JIEKTPUUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
113 O6o00611eHre U cucTeMaTH3aIus 3SHAaHUH bubnuoteka [IOK
o TeMe "DieKkTpudeckoe mnose" https://m.edso0.ru/5752603f
KonTponbHas pabora o teme bub6nuoreka LIOK
114 n n
DNEKTPUUECKOE 110JIE https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosHHBIN TOK. Y CIIOBUS
115 CYILIECTBOBAHUS TOCTOSIHHOTO bubmmorexa [IOK
ym https://m.edso0.ru/233311b5
AIEKTPUUYECKOTO TOKA
Bbu6nmuoreka [JOK
116 Hcrounuku Toka. Hanpspokenue u 9/1C httos://m.eds0o.ru/0839a115
117 3akon OMa 1St y9acTKa IeTIH. bubnmnoreka [IOK
DNEKTPUUECKOE CONPOTUBIIEHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bu6numoreka [LIOK

OAHOPOJAHOI'O MPOBOAHHKA OT €TO

https://m.edsoo.ru/95fcdf51
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AJIMHBI U TUI0IAAW IMOIICPEYHOIO
CCUCHUA

y,[[eJ'IBHOC COIIPOTUBJICHUE BEIICCTBA.

Bu6mmoreka [JOK

11
9 Pemenune 3amaq https://m.edso00.ru/437f8300
120 [TocnenoBarenbHOE, MapAILIETBLHOE, bu6mmoreka [IOK
CMEIIIAaHHOE COEAMHEHHE TPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX IEKTPUUECKUX bubmmoreka [LIOK
nerneid. [IpaBuna Kupxroga https://m.edso0.ru/1794cf37
bubmnoreka LIOK
122 P
CHICHHE 3a/a1 https://m.edso00.ru/3881b469
123 Pabora 31ekTprueckoro Toka. 3akoH bubnunoreka [IOK
Jxoyns —Jlenna https://m.edso0.ru/a3605c5c
bubmuorexa [JOK
124 Pewenne sazaq https://m.eds00.ru/6761bfOf
MOIIHOCTE YJIEKTPUUECKOT0 TOKA.
125 TenLJLIIOBas[ MO HOI::TL BBIZEIIIeMast Ha bubmorexa [OK
B » BRI https://m.edso0.ru/99750a6f
pe3ucrope
bu6nmmoreka [IOK
126 Pewenne sazaq https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpeHHEE CONTPOTUBIICHUE bubnuoteka [IOK
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
128 3akon Oma 15t TOJTHOM (3aMKHYTOM ) bubnmnoreka [IOK
AJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
Bbu6nmuoreka [JOK
129 P
CHICHHE 3aAak https://m.eds00.ru/3580b679
Bbu6nmuoreka [JOK
130 M
OTUIOCTE HCTOHHIKA TOKA https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubnnorexa [HOK
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https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
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https://m.edso0.ru/546f5632

132 Konpaencarop B 11enu mocToOSHHOTO TOKa bubmmorexa LIOK
a pBI https://m.eds00.ru/353683¢
Bu6moreka [IOK
1 P
33 CHICHIE safad https:/m.eds00.ru/4410cef0
Pemenue 3anau o reme "IloctostHHBIN bubmuoreka [IOK
134 . "
BJIEKTPUYECKUM TOK https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "'TlocTostHHBIN bu6mmoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo reme "IloctostHHBIN bubmuorexa [JOK
ANEKTpUYECKUi TOK" https://m.edsoo.ru/eb5d4687
O06001IeHre U cucTeMaTH3aIs 3HAaHHIA
137 1o Teme "I1oCTOSTHHBIN AIEKTPUICCKUN bubmmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponbHas pabora no Teme bubnnorexa [IOK
"ITocTOSIHHBIN 3NIEKTPUUECKU TOK" https://m.edso0.ru/1885ddf1
DnekTpruyeckasi MpoOBOAUMOCTD
139 aBJ'II:EI)HHX BeH_Ie(f”)[B QHJIeKT WYECKUi brbmmorexa [OK
P ) p https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBEpXIPOBOIUMOCTh
DNEeKTPUUECKU TOK B pacTBOpax U
140 acryiaBax JIEKTPOJIUTOB. 3aKOHBI bubmmorexa [IOK
P P ' https://m.edsoo.ru/4b423491
Ddapagest 1S STEKTPOIH3a
Bbu6nmuoreka [JOK
141 i !
DTEKTPHYECKHHt TOK B rasax. [Liasma https://m.edso0.ru/92d92f76
142 DNEeKTPUUYECKHI TOK B BaKyyMe. bubnmnoreka [IOK
BakyymHubie mpu6opsI https://m.edsoo.ru/2E+160
143 DNEKTPUUECKUH TOK B bu6numoreka [LIOK

MOJIYIIPOBOAHUKAX

https://m.edsoo.ru/ab61c660
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144

[TonynpoBoIHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edso0.ru/83622200

145

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue CUilbl TOKA U HATIPSIKEHUS
B IICTIH TTOCTOSTHHOTO TOKA TIPH TTOMOIIIH
aHAJIOTOBBIX U IU(PPOBBIX
HM3MEPHUTEIBHBIX MPUOOPOB" WK
"3HaKOMCTBO C IU(PPOBOIA
nabopartopueii 1o ¢puzuke. [Tpumepsl
U3MepeHus: GU3NICCKUX BEITUYHH TIPH
MTOMOIIM KOMITHIOTEPHBIX TaTIYHUKOB"

bu6mmoreka [IOK
https://m.edso00.ru/5643ea56

146

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3y4yeHne HEpaBHOMEPHOTO JBUKCHHUS
C LIETIBIO OMPE/IEIICHNS MTHOBEHHOM
ckopocTH"

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

147

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepenune yckopeHusl Ipu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unu "MccnenoBanne 3aBUCUMOCTH ITyTH
OT BPEMEHH MPHU PaBHOYCKOPEHHOM
NBYKEeHUH"

bu6mmoreka [IOK
https://m.edso0.ru/6960b6ef

148

@u3NYeCKUil IPAKTUKYM IO TEME
"N3mMepeHne ycKopeHusi CBOOOIHOTO
najeHus" unu "M3ydyenne 1BuKeHUs
Tena, OpPOIIEHHOTO TOPU30HTAIBHO"

bu6nmuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCKUil NPAKTUKYM IO TEME
"N3y4yeHue qBUKEHUS Teja 1o
OKPYKHOCTH C IIOCTOSIHHOH 110 MOZYJIIO

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" win "MccnenoBanue
3aBUCHUMOCTH 1€pHO/1a OOpaIlleHHs
KOHHYECKOTO MasITHHKA OT €0
napameTpoB"

150

DU3NYECKUN TPAKTUKYM I10 TEME
"M3MmepeHue paBHOJACHCTBYIOLICH CHIIbI
IIpH IBHXKEHUH OpYyCKa M0 HaKJIIOHHOU
mockoctu" win "[IpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JIBUKEHUS
OpycKa 1o HAaKIIOHHOH TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €ro Macchl'”

bubmnoreka LIOK
https://m.edsoo.ru/0b34db84

151

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTHU CHJI
YIPYTOCTH, BOZHUKAIOIIUX B IPYKUHE U
PE3UHOBOM 00pa3sle, OT ux
nepopmanuun” win "U3ydyenue
JBUKECHUSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
Om0K"

bu6nmmoreka [IOK
https://m.edsoo.ru/b55b81al

152

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenue korpduimeHTa TpeHus 1no
BEJIMYMHE YTJIIOBOTO KO3 PUIIEHTa
3aBucuMocTtd FTp(N)" mu
"HccnenoBanue NBUKEHUsSI Opycka 1mo
HAKJIOHHOM TIOCKOCTH € TIEPEMEHHBIM
K03 HUIIMEHTOM TpeHHs" WIIn
"N3yuyenue IBUKEHUS rpy3a Ha Baly C
TpeHuem"

Bbu6nmmoreka [JOK
https://m.edsoo.ru/b83b1607

153

PuU3NYECKUI IPAKTUKYM I10 TEME

bu6mmorexa [IOK
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"HccnenoBanue yciaoBU paBHOBECHS
TBEPIOTO TeJIa, UMEIOLLEr0 OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHILTEHHOB U pacuéT cui yrnpyroctu"
niu "M3ydyeHne ycroiuuBoCTH
TBEPJIOrO TeJa, UMEIOLIETO IUI0IAb
ornopsr"

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

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HOMY nyTH" unu "M3mepenue
CWJIBI TATH, CKOPOCTU MOJIEIIN
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJILCOM CHJIBI"
unu "HccnenoBanue coxpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMoeicTBun" win "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

bubmnoreka LIOK
https://m.edsoo.ru/856fb28e

155

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOrO Ipolecca
(peKOMEHI0BaHO MUCIOIb30BAHNE
1ndpoBoii TadopaTopun)" win
"N3y4eHne n30X0pHOro mpouecca” uin
"N3ydenne n306apHOTO MIporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

@u3NYeCKUil IPAKTUKYM IO TEME
"N3mepenue ynenbHON TeII0EMKOCTH"
unu "UccnenoBanue nporecca

Bbu6nmuoreka [IOK
https://m.edsoo.ru/2f2faa61
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OCTBIBaHHMS BelecTBa" WU
"UccnenoBanue aquabaTHOTO
npouecca" uwim "M3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue 3akOHOMEpHOCTEN
UCHIapEeHUs KUAKOCTEN" Uiu
"U3mepeHue yaenbHOM TeIOThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBHIIIEHHBIX MTAPOB'" WU
"N3mepeHune abCoMIOTHON BIAKHOCTH
BO3J/IyXa U OIIEHKa MacChl IapoB B
nomenieHuun". M3mepenune

K03 dULIIEeHTa TOBEPXHOCTHOTIO
HATSKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

158

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenue npeBpanieHus SHePTun
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
M3JIY4eHHS CBETOAMO A" HIIH
"N3yueHue nNpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacrnipenienenue pa3HOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUHN
KOHJIEHCATOPOB"

bu6nmmoreka [IOK
https://m.edsoo.ru/ec424377

159

Pu3nYecKuil IPaKTUKYM 110 TEME
"HccnemoBanue CMEIIaHHOTO

bubmuorexa [JOK
https://m.edsoo0.ru/2b179d98
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COCAMHEHUS PE3UCTOPOB" MU
"N3mepeHue y1enbHOro CONPOTUBIEHUS
npoBoaHukoB" wiu "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HanpsHKEHUs AJIs JIaMIIbl HaKaJIuBaHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue anexTponusa" uim
"U3mepeHue 3apsiaa 0JHOBAJICHTHOTO
noHa" uin "MccienoBanue

bubmuorexa [JOK

160
3aBUCUMOCTH COIIPOTUBIICHHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI'" UITH
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTepPUCTUKH auoaa"
PesepBubiil ypok. O000IIEHIE U
161 CI/ICTIe)MaTI/IBZII;)I/ISI 3HAHUH 10 TEME Bubmioreka [JOK
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBurblit ypok. O0001IEHHE 1
162 CI/ICTEM&TI/ISZI_II)I/IH 3HAHUH 10 TEME Bubmrorexa IIOK
" " https://m.eds00.ru/3149956b
JnHamuka
PesepBHeIi ypok. O000IIIEHHE U
163 CHCleMaTmZEHﬂ 3HAHUI [10 TEME Bubmzorexa HOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBep0ro Tena
PesepsHrlil ypok. O000IIIEHHE U
164 CHCTIe)MaTmZEHﬂ 3HAHUHI IO TEME Bubmiorexa LIOK
" " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXpaHEHHSI B MEXaHHUKE
PesepBHrlit ypok. O6001IeHNE 1
165 CHCTEMAaTHU3allsl 3HAaHHUH 110 TeMe bu6mmorexa [IOK

"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM
Teopuu”

https://m.edsoo.ru/de148976
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PeseprubIil ypok. O6001ICHNE U

. bu6mmoreka [IOK
166 CHUCTEMATH3AalNA 3HAHUH I10 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TenaoBbie MallIUHBI
PesepBHbIil ypok. O6006111IeHIE 1
167 CUCTEMaTHU3alsl 3HAHUU 110 TEME 1 bubnmoreka [JOK
"ArperaTtHbie COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nepexobl"”
PesepBusblii ypok. O0001IEHNE 1
168 CI/ICTI;MaTm:EHﬂ 3HaH1/n;1Jl 10 TEME 1 bubmmorexa [JOK
" " https://m.edsoo.ru/f2381c0c
DIEeKTPUYECKOE T10JIe
PesepBubiii ypok. O0001IEHIE U
169 CHCTEMaTHSZp WSl 3HAHUI 110 TEME 1 bubmmorexa [OK
" LVI . https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN IEKTPUICCKUN TOK
PesepBubiil ypok. O000IIEHIE U
170 CI/ICTIG)MaTI/I?;Zp s 3HaHI/II;III 1o teme "Tokn 1 bubmnorexa [OK
B | https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeax
OBLIEE KOJIMYECTBO YACOB IIO 170 16

I[TPOTPAMME
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11 KIIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne [ara uudpoBbIie
Tema ypoka Konrpoanusie | IlpakTuuyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
B3anMopeiicTBre MOCTOSIHHBIX
1 MarHuTOB U IPOBOTHUKOB C TOKOM 1 bubmorexa HOK
poBoA ' https://m.edso0.ru/487a8593
MarnutHoe nojie. ['unore3a Ammepa
BekTop MarHMTHOM MHIYKIIUH.
2 ITpun plxm CYIIEPITO3U Ifl/}ll MI;FHI/ITHBIX 1 bubmorexa [IOK
P “H YIep t . https://m.edsoo.ru/4clabccb
nosiei. JInHum MarHUTHOM MHAYKUUU
MarsauTHOE 110J1€ IPOBOJHHUKA C bubnuotexa [JOK
3 1
ToKOM. OmBIT DpcTena https://m.edso0.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJICHUE U 1 bubnnorexa [HOK
MOJYJIb https://m.edsoo.ru/26d9c5ha
bu6mmorexa [IOK
5 P 1
ClICHHE a1t https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amnepa. 1 bu6nuoreka LIOK
DJeKTpou3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIleHUE U
7 MOAYJb. JIBUKEHUE 3apsSKEHHON 1 bubnnorexa [HOK
YacTULBI B OTHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nosne
Bbu6nmuoreka [JOK
8 P 1
CILICHHE 33124 https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopenia 1 bubmorexa [IOK

https://m.edsoo.ru/d518be4b
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bu6mmoreka [IOK

10 Pewerre sazad https://m.edso0.ru/93617bd9
Ma O€ IT0JIE B BELIECTBE.
11 e FHZI;I;FH;;(HB iama- ;B bubmmorexa [IOK
pp > 18P https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OcCHOBHBIC CBOMCTBa
12 dbeppomarnerukoB. [IpumeneHue bubmmorexa LIOK
pp P https://m.edsoo.ru/0b58190a
(dheppomMarHeTHKOB
13 Pemenue 3ama4 mo teme "MarautHoe bubmuorexa [JOK
nosne" https://m.edso0.ru/5b55¢307
14 Pemenue 3amay nmo teme "MarautHoe bu6mmoreka [IOK
nosie" https://m.edsoo.ru/41c4ae8a
SBneHue IIeKTPOMAarHUTHOM
15 IToTok BeKTOpa MarHUTHOM Bubmmorexa LIOK
HHAYRIIH, p https://m.edsoo.ru/b3efa0cl
WHIYKITAU
bu6mmoreka [IOK
16 IAC mrnyxmm https://m.edso0.ru/48150bd8
17 3aKOoH 3JIEKTPOMArHUTHON UHTYKIIUU bu6nmnoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexkrpuueckoe nosie. Toku bubnuoteka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIIUY B IBUKYIIUXCS bubnmnoreka [JOK
IIPOBOJHUKAX https://m.edso0.ru/0235cc02
Bbu6nmuoreka [JOK
20 Pewenne sazaq https://m.edsoo.ru/4dfda618
bu6mmorexa [IOK
21 I1
pasmuio Jlexua https://m.edsoo.ru/bbc22726
22 WNunykrusHocTs. Karymika bubnnorexa [HOK
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HHAYKTHUBHOCTHU B LICIIU ITIOCTOSAHHOI'O

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

TOKa
23 Asnenue camonnaykuuu. I1C bubnmoreka [JOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MAarHUTHOT'O TOJISI KATYILIKH C bubnnoreka [IOK
TOKOM. DJIEKTPOMarHuTHOE 10Jie https://m.edsoo.ru/b3c0ad11
bu6mmoreka [IOK
25 P
clieHme safat https://m.eds00.ru/88f69d2b
%6 O06001IeHNEe U CUCTEMATU3ALIHS bubmuorexa [JOK
3HAHUM 110 TeMe "DIeKTpouHaMuKa" https://m.edso0.ru/76484025
97 KonTponbnas paborta o teme bubmuorexa [JOK
"OnexTponuHamuka" https://m.edsoo.ru/8ae09b98
Koneb6arenpHas cucrema. CBOOOIHBIE
28 koJsieOanus. ["apMoHMYEeCKHe bubmmorexa [IOK
i https://m.edsoo.ru/7c1db385
KoJeOaHus
29 KunemaTnueckoe u 1TMHaMHU4YeCKOE bu6mmorexa [IOK
OTIMCaHKE KoJie0aTeIbHBIX JIBHKCHUN https://m.eds00.ru/87ce9498
DHepreTuveckoe onucanue. BeiBos
JUHAMHAYECKOTO OIUCAHUS
30 rapMOHHYECKHUX KOJIeOaHUM U3 UX bubmmorexa [IOK
P https://m.edso0.ru/e3c99692
HHEPreTHYECKOT0 U KHHEMAaTUYECKOTO
OINMMCAHUS
bu6mmoreka [IOK
31 A a u ¢aza koneOaHuM
MILTHTY3 M $a3a Konebarmi https://m.edsoo.ru/7a0c439a
[Tepuon m yacTora KoseOaHMiA.
32 [leproa maneix cBOOOAHBIX bubnnorexa [HOK

KoJIe0aHUIT MAaTEMATHYECKOTO
MasTHUKA. [leprnox cBOOOTHBIX

https://m.edsoo.ru/e0399319
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KoJe0aHui NPY>KUHHOTO MasiTHUKA

3aryxaromue KonedaHusl. bubmmoreka LIOK
33
Breinyxnennsie konebanus. Pesonanc https://m.edso0.ru/72e93d09
Bu6mmoreka [JOK
34 A 0
BTOKOICHANHA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpox-koH(Dpepeuus "MexaHHdecKue
36 K(E)J'Ie6aHI/I}(Ib BpM ;,IKaJILHHX bubmmorexa [JOK
"y https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000111eHIE U CUCTEMATHU3ALIMS
37 3HaHUH 110 TeMe "MexaHuueckue bubmmorexa HOK
| https://m.edso0o.ru/eb84182f
KoJIe0aHus
DneKTpOMarHuTHbIE KOJIeOaHus. bubnmnoreka [IOK
38 o
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBsA3b aMIITIUTYIBI
39 3a Is)m: KOHIEHCATOpa C aMILIUT Zg bubmiorexa LJOK
P A P YA https://m.edso0.ru/093f9afl
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPTUHU B bubnuoteka [IOK
ujeabHOM K0Jie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolue 3IeKTPOMarHuTHEIE
41 KOJI}:gaHIEj{ Brm )KI;[CHHBIC Eubmorexa HOK
) Y https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHMs
[Iepemennslit TOk. Pesucrop n
42 KOHJIEHCATOP B LIEITH IIEPEMEHHOTO bubmmorexa [OK
a pBH p https://m.eds00.ru/84836152
TOKa
43 Karymka nHIYKTUBHOCTH B LIENU bu6numoreka [LIOK
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https://m.edsoo.ru/d4adabde
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INEPEMEHHOT'O TOKa

https://m.edsoo.ru/cfa307af

3axoH OMma 1151 3JIEKTPUUECKOM LIenn

Bu6mmoreka [JOK

44
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoniHocTh IEPEMEHHOI0 TOKA.
45 AMII:IL:'II/IT Hoepn elficTByIOILIEE Bubmorexa OK
YA A yrott https://m.edsoo.ru/lcac6c4c
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS
46 Pe3onanc B diIeKTpUYECKOM LIENHU buGnnorexa [IOK
p H https://m.edso0.ru/087506df
bubmuorexa [JOK
47 P
CIICHHE 3411 https://m.edso0.ru/a16836a4
Wneanpublil Tpanchopmarop.
48 HﬂOH3B0HCTBI(: ne(be;aqa Hp Bubmorexa HOK
P > 1P o https://m.edsoo.ru/f97418ae
noTpeOIeHNE IICKTPUICCKON Y HEPTUH
DKOJIOrM4eCKHe PUCKU TPpU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT J; I/ICHOJ‘IBSOlfaHI/IHp bubmorexa [IOK
YAIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B TTIOBCETHEBHOM
KU3HU
bu6nmmoreka [IOK
50 P
CIICHHE 3411 https://m.edsoo.ru/ee6677ed
bu6nmmoreka [IOK
51 P
CIICHHE 3411 https://m.edsoo0.ru/7cab59f8
O000I11IeHIE U CUCTEMATHU3ALIUS
52 3HAHUH 110 TeMe "DIEKTPOMATrHUTHEIE Eubmorexa HOK
" P https://m.edso0.ru/401024a9
KoJIe0aHus
53 MexaHW4eCKue BOJIHBI. bu6mmorexa [IOK
XapakTepuCTUKN MEXaHUYECKUX BOJH https://m.edsoo.ru/a58e109f
54 CBoMCTBa MEXaHUYECKUX BOJIH Bbu6nmuoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3BYK. XapaKTEPUCTHUKH 3BYKa bubmorexa HOK
Y. AGpaKtep K https://m.eds0o.ru/138b6f09
56 Wudpassyk u ynerpassyk. LllymoBoe bubnmoreka [IOK
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl https://m.edso0.ru/7380038f
Bu6mmoreka [JOK
7 P
> CHICHHE 518t https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHbIE BOJHBI. bubmuorexa [JOK
N3nydenue 31eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprust AMEKTPOMATrHUTHBIX BOJIH. bu6nuoreka [IOK
CBolicTBa AIEKTPOMarHUTHBIX BOJIH https://m.edsoo0.ru/d01b818c
[Ikana 31eKTPOMarHUTHBIX BOJH.
60 [IpuMeHeHne >IeKTPOMarHUTHBIX bubmorexa [IOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[TpuHIHITBI paTUOCBSI3U U
61 TeneBuAcHN. Pagnonokamus. bu6mmoreka [IOK
ONEeKTPOMarHuTHOE 3arps3HEHNE https://m.edso0.ru/9f96f1{8
OKPY’KarOIEeH Cpebl
62 bu6nmmoreka [IOK
https://m.edsoo.ru/4f7985a0
63 Cgert. 3aK0H IPSIMOJIMHEHHOTO bu6nmnoreka [IOK
pacnpoCTpaHEeHUs CBETa https://m.edso0.ru/f9566406
Pemenue 3a1a4 Ha mpuMeHEeHHE
64 3aKOHa MPSMOJIMHEHHOTO bubmorexa HOK
https://m.edsoo.ru/ea32d455
pacmpoCcTpaHeHUs CBETa
65 OTtpaxenue cBera. [Imockoe 3epkano. bubnmnoreka [IOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 IIpenomnenue cBera. AGCONIOTHBIN U bu6numoreka [LIOK
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OTHOCHUTEJIbHBIN IIOKa3aTellb
npenomieHus. [loaHoe BHyTpeHHEe
orpaxxeHue. IIpenenbHbIi yroiu
IIOJIHOI'O BHYTPEHHETO OTPaXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenne 3aaa4 Ha IPUMEHCHUC

bu6mmoreka [IOK

67
SAKOHOB OTPLKCHI I HPEIOMICHHA https://m.edso0.ru/49d830a9
cBeTa
Xop nyudeit B npusme. Jucnepcus
. bu6mmoreka [IOK
68 ceeTa. CIIOKHBIHI cocTaB O€I0ro CBETA.
https://m.edsoo.ru/d8elc3be
IiBer
69 JInn3zpl. @OKYCHOE pacCTOSTHUE U bu6nunoreka [IOK
onTHYeCKas cujia JIMH3bI https://m.eds00.ru/60441359
20 [TocTpoenne n300pakeHn B TMH3AX U bubnuoreka LIOK
HUX CHUCTEMaX. YBeJIMUCHUE JIMH3HI https://m.edsoo.ru/bb53b1d5
Pemenue 3ana4 Ha nocTpoeHue
71 1300pakeHU, TOTy4aeMBbIX C Brommorexa LIOK
’ https://m.edsoo.ru/5a868f09
IIOMOILBIO JTUH3
72 I';ma3 kak onruyeckasi CHCTEMa bubmorexa TIOK
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. IIpemensr
73 n I/IMGHI/IMOJ(TTI/I Fe(I;)Mi[T HYECKOU bubmorexa TIOK
p p https://m.edsoo.ru/cd174a10
OIITHUKH
74 CKopoCTh CBETa U METO/IbI €€ bubmuoteka [IOK
A3MEPEHHUS https://m.edsoo.ru/f32aab06
Bbu6nmuoreka [JOK
& Jlucriepeust caera https://m.edsoo.ru/lel6cc6e
76 WnTepdepenmus ceera bubmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHble HCTOYHUKH. Y CIIOBHS

77 HaO0II0ICHUSI MAKCUMYMOB 1 bubmmorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bu6mmoreka [IOK
8 Pewerre sazad https://m.edso;.lru/3061d62b
bu6mmoreka [IOK
& lpumenenne nxrepdeperin https://m.edso;.lru/GGBedbCB
bu6nmoreka [IOK
80 Jludppatcuis ceera https://m.edsog_.[ru/12ed04b5
81 HudpaximonHas pemérka. Y cioBue bubnuoreka LIOK
HaOII0/IeHUS TTIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bu6nmoreka [IOK
82 Pemenme saxas https://m.edsoc{_.[ru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. bubnunoreka [IOK
[Tonspwuzanus ceera https://m.edsoo.ru/e9890fe9
bubmuorexa [JOK
84 Pemenme saxas https://m.edsog_.[ru/05608158
85 CBeToBbI€ SIBJICHUS B IPUPOJIE brbmmorexa LOK
https://m.edsoo.ru/0b36363d
86 O06o001IeHre U CHCTeMaTH3 AU bubmuorexa [JOK
3HaHW# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTponbHas pabota no teme bu6mumoreka [LIOK
«OnTuka» https://m.edso0.ru/82315dd4
I'paHuUIBI TPUMEHUMOCTH
88 KJIAaCCUYECKOM MEXaHUKHU. 3aKOHBI bu6mmoreka [IOK
3JIEKTPOAMHAMUKY U IIPUHLIAIL https://m.edsoo.ru/c9bd77ch
OTHOCHTEIILHOCTH
89 Iloctynatel cienuanbHON TEOPUU bu6nmoreka [LIOK
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OTHOCUTCIIBPHOCTH

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOM
untepsai. [Ipeobpazosanus Jlopenna.
YcnoBue NpUYUHHOCTH.

bu6mmoreka [IOK

90
OTHOCHUTENIBHOCTH OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHre BpeMEHH M COKpAIllEHUE
JUTHHBI
o1 DHeprusi U UMINYJIbC peIssTUBUCTCKON bubnuorexa [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
92 UMIYJbCOM PEJISITUBUCTCKOM YaCTHUIIbI bubmmorexa [OK
y ' https://m.edsoo.ru/b6258ffa
DHeprus MoKos
93 PaBHOBECHOE TEIIOBOE M3IyUCHUE bubmorexa [TOK
yi https://m.edsoo.ru/f54035a5
bu6nmmoreka [IOK
%4 3axon ememeru Buna https://m.edso0.ru/1c5ff752
o5 I'unote3a M. Ilimanka o kBaHTax. bu6nmmoreka [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6nmmoreka [IOK
% DHEprus u MMIyIILC GoToHa https://m.edsoo.ru/7fh307ec
97 ®otorddext. OnbiThr A. T bubnnorexa [OK
CroneroBa. 3akoHbI poTOdPPeKTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA I
98 dororddekra. "KpacHas rpanuma” brbmorexa [OK
0P P https://m.edsoo.ru/01ef4556
dorordpdexra
99 Hasnenue ceera. Onwitel 11. H. bubnmnoreka [IOK
JlebeneBa https://m.eds00.ru/64b4f966
100 BonnoBbIe cBOMCTBA YaCTHI] Bbu6nmuoreka [IOK
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https://m.edsoo.ru/f59cfcec

Bounsl ge bpoitns. JliinHa BoHBI e

Bu6muoreka [JOK

101 bpoitt 1 pasmepst 06)1610”1 https://m.edsoo.ru/5df8bafl
JIOKAJTU3AINH ABUKYIIEHCS YaCTULIBI
. bu6mmoreka [IOK
102 Koprrycicy1spHo-BOTHOBOI AyatusM https://m.edsoo.ru/8ccab62a
103 Judpakius 37IeKTPOHOB Ha bubnmoreka [JOK
KpUcTaljIax https://m.edsoo.ru/30dbal8c
Crienn(hrka u3MEpeHU B MUKPOMHUPE.
104 Coo?Hg)meHHﬂ Herc))n e eHéHHECTeﬁp bubmmorexa [OK
N pel https://m.edso0.ru/65783dec
['eitzenbepra
bubmuorexa [JOK
105 Pewenne rpaueckux saxas https://m.edsoo.ru/e70195hd
N bu6mmoreka [IOK
106 Peuterte pacueripix saza https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TemMam:
107 "OCI:(I))BBI CTOI')' "KopnyckynsipHo- bubmorexa TIOK
. o PIYCEY AP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTi3M
OMNBITHI IO KCCIICTIOBAHUIO CTPOCHHUS
108 atoma. [ImanerapHas Mojenb aToma brbmmorexa [OK
: P https://m.edso0.ru/312b750a
Pesepdopna
bu6mmorexa [IOK
1 I1 b
09 OCTYATR! Hopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CriekTp ypoBHEN bubnnoreka [HOK
SHEPTUH aTOMa BOJOpPOAA https://m.edsoo.ru/cf74bl1la
11 CrioHTaHHOE U BBIHYX/IEHHOE bu6mumoreka [LIOK
U3JIy4YEHHUE CBETA https://m.edsoo.ru/f945d85c
112 Jlazep bu6numoreka [LIOK
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https://m.edsoo0.ru/2288a0c4

113

Hyxnonnas monens siapa
I'eitzenbepra-MBanenko. 3apsna u
MaccoBO€ 4UCIo sapa. M30Tomsl.
PannoaktuBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKOoH paJu0aKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
u3nyuyeHus. Bnusaue
PaIMOaKTUBHOCTH HA KUBbIE
opranusmsl. Jlozumerpust

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

115

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SAnepublie cunbl. Jledext Macce sapa.
Snepubie peakuuu. SnepHoie
peakTopsl. [Ipobaemsl yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTMYECKUE ACTIEKThI Pa3BUTHS
SIIEPHOM SHEPTETUKH

bubmnoreka LIOK
https://m.edsoo.ru/ff1758d0

116

Meroasl peructpanuu u

HCCICOO0BAaHUA 3JICMCHTAPHBIX YaCTHII.

®dyHnaMeHTaIbHbIE B3aUMOACHCTBUS.
bapuoHbl, ME30HBI U JICNITOHBI.
[IpencraBnenue o CrangapTHON
Mojienu. KBapk-rimooHHast MOZETh
aJ[pOHOB

bubmuorexa [JOK
https://m.edsoo.ru/lac08a5h

117

®usuka 3a npeaenamu CTanaapTHON
Mozenu. TéMHas Martepust U TEMHas
sHeprus. EnuncTBo pusnueckoi
KapTHHBI MUpa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTanel Pa3sBUTHUA aCTPOHOMUMU.

bu6mmorexa [IOK
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3HaueHHUE ACTPpOHOMUH

https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTH 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX

Bu6mmoreka [JOK

119
00BEKTOB. METOIBI ACTPOHOMHYECKHUX https://m.edso0.ru/39c44028
HUCCIIEIOBAaHUN
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBI, PaIUOTEIIECKOIIBI buGnnorexa [IOK
P ’ https://m.edso00.ru/4877aale
BHeaTMoc(epHast aCTPOHOMUS
Bun 38é3nn0ro Heba. Co3Besnus,
121 sIpDKHE 3BE3]bI, IJIAHETHI, UX BUIUMOE bubmmorexa [IOK
P ’ ’ https://m.edsoo.ru/aac588eb
JBIDKEHUE
Conneynas cuctema. ComHIle.
122 CosnHeunast akTUBHOCTE. VICTOYHHUK bubmmorexa HOK
. https://m.eds00.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE31bI, UX OCHOBHBIE
123 XapakTepucTuku. J[marpamma bubmorexa LOK
\ Parctep . P " https://m.eds00.ru/42169944
CHEKTPAITLHBIN KJIaCC — CBETUMOCTD
124 3Be3bI TIaBHOH MOCIEI0BATEILHOCTH bubmorexa OK
A A https://m.edso0.ru/b3ch766¢c
BnyTtpenHnee ctpoeHue 3BE3 1.
125 CoBpeMeHHbIE TTPEICTABIICHUS O bu6nmmoreka [IOK
MPOUCXO0XKACHUU U 3BOoIMU CoHIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HU 3BE3]
Mneunsiii [1yte — Hama [anakTuka.
126 Turel ranaktuk. YépHble IBIPEI B bubmmorexa [JOK
- ep AAbIp https://m.edsoo.ru/7cd10a0a
SJIpax TaJaKTUK
127 Bcenennas. Pacupenue BeeneHHOM. bubnnorexa [HOK

3akon Xabb6mna. Teopus bomnbiioro

https://m.edsoo.ru/3dbdf0d2
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B3pbIBA. PenmukToBoe H3JIYy4YCHUC

128

MacmtaGHast cTpykTypa Beenennoi.
Meraranaktuka

Bu6mmoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npoOaemMbl aCTPOHOMUHI

Bu6mmoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmenoBanue MaroiuTHOTO OIS
MMOCTOSSHHBIX MarHUTOB' MJIK
"WccenoBanue CBOMCTB
(dbeppoMarHeTUKoOB" WU
"UccneqoBanue AeHCTBUI
MIOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM"

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

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiiel AMriepa wim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuibl TOKa" Win
"OnpeneneHne MarHUTHON MHIYKIIUN
Ha OCHOBE U3MepeHus cuiibl Amrepa”

bu6mmorexa [IOK
https://m.edsoo.ru/fcae91e9

132

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOW MHIYKIUU" WIH
"OnpeneneHne HHIYKIUNA BUXPEBOTO
MarHuTHOTo nos"

https://m.edso0.ru/c36658da

133

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnemoBaHue sIBICHUS
camounaykiuu" unu "Coopka Moaenn
3JIEKTPOMArHUTHOTO TeHeparopa”

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb6391

134

PuU3NYECKHUI MPAKTUKYM I10 TEME

bu6mmorexa [IOK
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"N3mepeHue neprojia CBOOOIHBIX
KOJIeOaHUH HUTSIHOTO U TIPY>KUHHOTO
MAasTHUKOB"

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

Du3nYECKUi MPAKTUKYM I10 TEME

bu6mmoreka [IOK
135 "ITIpeoOpa3oBanne SHEPTUH B
beobp F,), https://m.edsoo.ru/a28026hd
MPYXKUHHOM MasiTHUKE
@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKA
yepes MOoCiIeI0BaTeIbHO COETUHEHHbBIE
136 KOHJIEHCATOD, KATYIIKY U PE3UCTOP" bubmmorexa [OK
) P, IETYIIY 1 P P https://m.edso00.ru/89dc2d90
win "HccnenoBanue paboThl
HMCTOYHUKOB CBETA B IIETIH
MepEMEHHOr0 ToKa"
Ou3nYecKuil MPaKTUKYM I10 TeMe
137 "N3y4yenune napameTpoB 3BYKOBOI Bubmiorexa LIOK
i " P P y https://m.edsoo.ru/b100661a
BOJIHBI
@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepeHue rnokazaTens mpesioMIIeHuUs
138 crexna" i "[lonydyenue buomorexa LIOK
i https://m.edsoo.ru/42569eal
1300pakeHus B CUCTEME U3 TIOCKOTO
3epKayia v JUH3bI"
Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
139 (OKYCHOT'O pacCTOSIHUA OT BEILIECTBA bubnnorexa [HOK
(Ha mpuUMepe KUAKUX JIMH3)" UITH https://m.edsoo.ru/b879fb3f
"N3mepenue (OKyCHOTO pacCTOSHUS
paccenBarONMX JIUH3"
140 Pu3nYeCcKuil IPaKTUKYM 110 TEME bubnnorexa [HOK

"HaGmonenue aqudpakiuum,

https://m.edsoo.ru/8b7ac737
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UHTEp(EPEHITNHN U TIOJISAPU3AITTI
cBeta"

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHue UMIYJIbCa U SHEPTUHU
PENSATUBUCTCKUX YacTull (1o
dotorpadusiM TPEKOB 3apSHKEHHBIX
YaCTHI[ B MArHUTHOM I10J1¢)"

Bu6mmoreka [JOK
https://m.edso0.ru/63756¢c47

142

Ou3nyecKkuil MPakTUKyM 0 TeMe
"U3mepenue nocrosinHou [linanka Ha
OCHOBe uccienoBanus hotodddexra"
i "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIMO/] OT
HarnpspKkeHus "

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

143

®Ou3MUECKuil MPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
pa3pekeHHOT0 aTOMAapHOTO BOJOPOAa
1 U3MepeHue nocrosiHHon Punbdepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue painiOaKTUBHOTO
(doHa c ucoab30BaHUEM J03UMeTpa"
nin "M3ydenue nornomenus oera-
YacTHUI alfOMUHHEM "

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabebe

145

Pu3NYECKUl IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 HEOa
HEBOOPYKEHHBIM I'JIa30M C
WCTIOIb30BaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN [T ONTPEACICHUS
MOJIOKEHUS HeOEeCHBIX 00HEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE

bu6mmorexa [IOK
https://m.edsoo.ru/1072021e
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co3Be3ausi CeBEpHOTO MOMyIIapus 1
spkue 3BE37b1" miu "HaOmonenus B
Teseckon JIyHbl, IIaHeT, TYMAaHHOCTEH
U 3BE3IHBIX CKOIUIEHUN"

O06o001IeHNe U CUCTEMATU3AIIHS
3HaHu#. Poib pu3nku u acTpoHOMUY B

. . bubmuorexa [JOK
146 9KOHOMMYECKOH, TEXHOJIOTHYECKOH,
N N https://m.edsoo.ru/ad6ddeed
COIIMAIIEHOW U 3TUYECKOH chepax
JEATEILHOCTH YEJIOBEKA
O00011IeHNE U CUCTEMATU3AIUS
147 3HaHuil. Posib 1 MecTo Gpu3uKU U bubnuoreka [IOK
aCTPOHOMUU B COBPEMEHHOM Hay4YHOH https://m.edsoo.ru/18f19f7c
KapTUHE MUpa
O00011IeHNE U CUCTEMATU3AIUS
3HaHuil. Pone ¢pusnueckoii Teopun B
OPMHPOBAaHHH MPEJCTABICHUH O
148 gngnqjcmﬁ Ka TEIHC MHpa, MECTO bubmorexa HOK
. P pa, https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MHpA B O0IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUN O TIPUPOJIC
149 O06o00611eHre U cucTeMaTH3aIs bubnmnoreka [IOK
3HaHui 1o TeMme "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHne U cucTeMaTH3aIHs bu6mmoreka [IOK
3HaHui 1mo teme "Kuaemaruka" https://m.edso0.ru/4e31b507
151 O06o00meHre B cuCTeMaTH3aIUS bubmuorexa [JOK
3HaHu# 1o teme "/[uHamuka" https://m.edsoo.ru/2dfbafcs
O06o001IeHre U cCUCTeMaTH3aIHs
. " Bbu6nmuoreka [IOK
152 3HaHu# 1o Teme "CTaTuka TBEPAOTOo

Tena"

https://m.edsoo.ru/3cca482e
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O06001IeHEe 1 cuCTEMaTU3alIUA

153 3HAHUU 10 TeMe "3aKOHBI COXPaHEHUS Bubmiorexa LIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O0001IeHrEe U cUCTEMaTU3ALU
154 3HaHu# 110 TeMe "OCHOBEI bubnnorexa LIOK
N " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KUHETHYECKOU TEOPUH
O06001IeHrEe 1 cucTEMATU3aIIUsA
155 3HaHu# 1o reMe "TepmMoauHAMUKa Bubmioreka [JOK
E A ' https://m.eds00.ru/c63f7¢10
TennoBble MalIMHEL
O000111eH1E ¥ CUCTEMATU3 AL
156 3HaHU# Mo TeMe "ArperaTHbie bu6nunoreka [IOK
coctosguus BelectBa. Da3oBrie https://m.edsoo.ru/1d36b5b1
nepexozs"”
O000111eHIE U CUCTEMATHU3ALIMS
157 3HaHHH“1; 1o TeMe "DIex I/I‘I;JKOG bubmiorexa LJOK
" P https://m.edsoo.ru/3bf0def9
1oJIE
O00011IeHIE U CUCTEMATHU3ALIUS
158 3HaHu# 1o teMe "'TlocToSHHBII Bubmzorexa HOK
. " https://m.edso0.ru/71453ee6
ANEKTPUYECKUIN TOK
O000I11IeHNE U CUCTEMATHU3AIUS
159 3Ha”Hui 1o TeMe "TOKH B pa3InyYHBIX Bubmzorexa HOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubmuoteka [IOK
3Hagui no treMe "MarautHoe mose" https://m.edsoo.ru/3b4c06ae
PesepsuEblil ypok. O000IIEHNE 1
161 CI/ICTEM&TI/ISZI_I:I/ISI 3HAHUH 110 TEME Bubmiorexa LIOK
" " https://m.eds00.ru/053e2248
DNEKTPOMarHUTHAS WHIYKIIHS
162 PezepHblil ypok. O60011eHIE U bu6numoreka [LIOK
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CHUCTEMATH3AIINs 3HAHUN 10 TEME
"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd

PesepBHbIil ypok. O6006111IeHIE 1

bu6mmoreka [IOK

163 cHUCTeMaTHu3aIvs 3HaHUH 110 TeMe
https://m.edsoo.ru/5e2bb83d
"DJIeKTpOMarHuTHHIE KojeOaHus" D
PesepBHelil ypok. O000IICHHE 1
164 CHCTEMaTHu3allMs 3HAHUH 110 TeMe bubmuoreka [IOK
"MexaHUYEeCKUE U 3JIEKTPOMArHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHeIit ypok. O000IICHHE 1
. b K
165 CHCTEMATHU3alNs 3HAHUU 110 TEME htlfij?/jlrzTeedI;?)cﬁSISZadmOS
"Onruka" PS./m. '
PesepBHeIi ypok. O000IICHHE 1
bubnuorexa [JOK
166 CHUCTEeMaTH3aIvs 3HAHUH 110 TEMe https://m.e dsocﬁu .
"Ocuobl CTO" T '
PesepBHelit ypok. O60011IeHNE 1
. bubmuorexa [JOK
167 cucTeMaTu3als 3HaHUuH 1Mo TeMe https://m edsog_[ru/f7c59d38
"KopryckyisipHO-BOJTHOBOH ayasu3m" T '
PesepBHelIit ypok. O60011IeHNE 1
. bubmuorexa [JOK
168 CHCTEMATH3aIMs 3HAHUM 10 TEME httos:fim edsog_[rullf511654
"®duszuka aroma" pS.IIm. '
PesepBHelit ypok. O6001ICHNE 1
169 CHUCTeMaTH3aIvs 3HAHUH 110 TEMe bubmuorexa [JOK
"®u3uka aTOMHOTO AApa U https://m.edso0.ru/905¢c5ce0
3JIEMEHTAPHBIX YACTHIL"
PesepBHrlit ypok. O6001IeHNE 1
. b K
170 cUcTeEMaTH3allis 3HAHUU I10 TEME ubmiorexa [0

"OnemeHTh! acTpopu3UKu"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO HACOB I10
I[TPOT'PAMME

170
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MPOBEPSEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBbI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yiabTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHOM NPOrpaMMbI CpeIHero oo0uero o0pa3oBanus

JIeMOHCTpHpOBATh HA MPHUMEPAX POJb U MeCcTO (HU3UKHU B (POPMHUPOBAHUU
COBPEMEHHOW Hay4YHOU KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU
U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIbHOCTH JIIOAECH

10.2

Y4uTHIBaTh TPAHUIBI TPUMEHECHUS W3YyYEHHBIX (PH3UYECKUX MOJCICH:
MaTepHalibHas TOYKa, MHepIHalbHas cucTeMa 0TCYéTa, abCOMOTHO TBEPIOE
TEJI0, UJCATbHBIA T'a3; MOAEIHN CTPOEHUS T'a30B, JKUIAKOCTEW U TBEPIBIX TEI,
TOYCYHBIN JIEKTPUUYECKHIA 3apsii — MPU PEIICHUH (QU3NYSCKUX 3a71a4

10.3

Pacnio3naBate ¢usnveckue sBjIeHUs (IPOLECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYSIPHO-KUHETUUYECKOH TEOpUU  CTPOCHUs
BELIECTBA U JJIEKTPOAMHAMUKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
NpsIMOJIMHEHOE JIBUXKEHHME, CBOOOJHOE TaJleHUe Tel, JBW)KEHUE I10
OKpPY>KHOCTH, MHepuus, B3aumojeictBue Ten; aAuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOECHHUE XHUJKOCTEH M TBEPABIX TeJl, U3MEHEHHE 00b&Ma Tel
IpU HarpeBaHUM (OXJIAXKJIEHUM), TEIUIOBOE paBHOBECHE, MCIApEHUE,
KOHJICHCAllUsl, TIaBJICHUE, KPUCTAJUIU3AlMs, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBILLIEHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEX]y MapaMeTpaMH COCTOSIHMS ra3a B M30Ipoleccax; IEKTpU3alys Tell,
B3aUMOJICICTBHUE 3apsI/I0B

10.4

OnuceIBaTh MEXaHUYECKOE ABMKEHHE, UCHOJb3Yysd (PU3HUECKUE BETMYHUHBI:
KOOpAMHATA, IIyTh, IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuia,
UMITYJIbC ~ TEJla, KWUHETUYEeCKass DJHEpPrus, IOTCHUUaIbHAsA JHEpIus,
MexaHuueckas padoTa, MeEXaHWYeCKas MOIIHOCTb; NpPHU OMNHMCAHUU
MpPaBWIbHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIHOJB3YEMBIX BEJIUYMH, HX
0003Ha4YeHMsI M EIUHMIIBI, HAaXOAUTHh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO
(U3MYECKYIO BEIMYUHY C IPYTUMH BETMUYMHAMU

10.5

OnuceiBaTh U3yYEHHBIE TEIUIOBbIE CBOICTBA TE€N U TEIJIOBBIE SIBICHUSA,
UCToNb3ys (hU3MUecKHe BEIMYMHBL: JJaBJICHHE raza, TeMIeparypa, CpeaHss
KHMHETHUYeCKast SHEPTUs Xa0THYECKOTO JIBUYKECHHUS MOJIEKYII,
CPEIHEKBAaApaTU4YHAsl  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSAA »Heprus, pabora rasza, Ko3((QUIMEHT IOJIEe3HOTO JelcTBUs
TEIJIOBOTO JABHUraTeNsl; MPU OMMCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKUN
CMBICII UCHOJBb3YEMBIX BEIMYHMH, UX OOO3HAYEHUS W €AMHUIIBI, HAXOJIUTh
(GhopMyIbl, CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTUMHU
BEJIMYMHAM

10.6

OnuceiBaTh  M3y4EHHBIE  DJIEKTPUUYECKHE  CBOMCTBA  BELIECTBA U
ANEKTpUYECKUE SIBJICHMS (IIPOLIECCHI), UCHOIb3Ysl (PU3NUECKHUE BETHMYUHBI:




DIIEKTPUYECKUN  3apsl, JJIEKTPUYECKOE II0JIe, HANpPsDKEHHOCTh IO,
IIOTEHLIMAJ, Pa3HOCTh IMOTEHIMAJIOB; IIPY ONMCAHUU IPABUIIBHO TPAKTOBATH
(bu3nyeckuil CMBICH UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €JUHULIBI;
yKa3bIBaTh (HOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHUHY C
JPYTMMH BEJIMYMHAMU

10.7

aQHAIM3UPOBATh (PU3NYECKUE MPOLIECCHI U SBJICHHUS, UCIONB3YS (PU3NUYECKUE
3aKOHbl M MPUHIMUIIBI: 3aKOH BceMupHoro tsarorenusi, I, II u Il 3akonbl
HrproToHa, 3aKOH COXpaHEHHsS MEXaHUYECKOW SHEPruH, 3aKOH COXPAaHEHUs
UMITyJbCa, MPUHLMUI  CYNEPHO3UIMH CHJI, TPUHLHUI PaBHONpPABUS
MHEPLUATBHBIX CUCTEM OTCYETA; MOJEKYISIPHO-KMHETHUYECKYI0 TEOPHIO
CTPOCHHMS BEILECTBA, IAa30BbIE 3aKOHBI, CBSI3b CpPEAHEW KHUHETUYECKOU
SHEPTUU TEIUIOBOTO JIBHKEHHS MOJIEKYN C aOCONIOTHOW TeMIepaTypow,
NEepBbIH 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAaHEHUS DJIEKTPUYECKOIo
3apsina, 3akoH KynoHa; mpH 3TOM pa3iuyarh CIOBECHYIO (hOpMyIHpOBKY
3aKOHa, €r0 MaTeMaTUYeCKOe BBIPAKEHHE U YCIOBHUS (TPaHUIIBI, 00IACTH)
MIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC IPUHLUIBI JEHCTBUSA MaIlMH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCJIOBUS MX  0€30IacHOro
UCIIOJIb30BAaHUS B MIOBCEIHEBHON )KU3HU

10.9

BrmmonuaTe SKCIICPUMCHTBI MO HCCICIOBAHUIO (1)I/I3I/I‘I€CKI/IX SIBJIEHUU U
MponecCoOB € UCIIOJb30BAHUCM IIPAMBIX U KOCBCHHBIX H3M€peHHfI; IIpu 5TOM
dbopmynupoBarh npobiemMy (3a1a4dy) U TUIOTE3y Y4E€OHOr0o SKCIEPUMEHTA,
coOuparh YCTAaHOBKY U3 MPEIOKEHHOTO 000pYI0BaHUS, TIPOBOIUTE OITBIT
1 (pOpMyIUPOBATH BHIBObI

10.10

OcymiecTBiIATh NMpsIMbIE U KOCBEHHBbIE M3MEPEHUs (PU3NYECKHX BEIMUYMH;
IPU 3TOM BbIOMpATh ONTHUMAJIbHBIN CIIOCOO M3MEpPEHHUs U HCIONIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

10.11

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3NYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUN; TMpPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh  pe3yibTaThl  TOJYYEHHOW  3aBHCHUMOCTH
(GU3MYECKUX BEIMYMH B BUAE TaOiull U rpaduKoOB, JETaTh BBIBOIBI IO
pe3ynbTaTaM UCCIEI0BaAHUS

10.12

CobmroiaTh mpaBmiia 6€30MacHOro TPyAa NPy MPOBEIESHUN UCCIETOBAaHHHN B
paMKax  y4eOHOro  OJKCIEpUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW |
HpOCKTHOfI ACATCIIBHOCTU C MCITIOJIB30BAHUEM U3MEPUTCIIbHBIX YCTPOP'ICTB n
1a60paTOPHOTO 00OPYAOBAHUS

10.13

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
WCIIONB3Ys (PU3MUECKUE 3aKOHBI U MIPUHITUIIBI; HA OCHOBE aHAJIM3a YCIOBHS
3a/1auu BHIOMPATh (PU3UYECKYIO MOJECIb, BBIICIATh (PU3NUECKUE BEITUIHHBI
u (GopMynbl, HEOOXOOUMBIE HJisi €€ pelIeHUs, MPOBOAUTH PACUETHI U
OIICHUBATh PEATLHOCTH MOJYUYEHHOTO 3HAUEHUS (PHU3NIECKON BETUYHHBI

10.14

Pemate Ka4yC€CTBCHHBIC 3aJa4u: BBICTpauBaTh JJOTNYCCKHU
HCIMIPOTUBOPCUMUBYIO IICIIOYKY paccyncneHI/Iﬁ C OHOpOﬁ Ha H3YUYCHHBIC




3aKOHBI, 3aKOHOMCPHOCTH 1 q)HSH‘ICCKI/Ie SIBJICHUA

10.15

Hcnonp3oBaTh  Opu  pelIeHMH  y4eOHBIX  337ad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJIOTUH  JJIsi  TOHMCKA, CTPYKTYPHPOBaHUS,
UHTEPOpPETAllMd ¥ TPEACTaBICHUS Y4YeOHOW W HAYYHO-TIOMYJISIPHOU
uHpOpMAaLUY, TOIYYEHHOW W3 pPA3IUYHBIX HCTOYHHUKOB; KPUTUYECKU
aHAJTM3UPOBATH NOTYYaeMyI0 HHPOPMAIHIIO

10.16

[TpuBOIUTH MpUMEpPHI BKIIaJa POCCUNCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYXKAIOUIErO0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

10.17

Hcrnonb30BaTh TEOPETHYESCKUE 3HAHUS 110 (HU3UKE B IMOBCEIHEBHOW JKU3HU
s obecriedeHrss O€30MAaCHOCTH TpU  OOpalleHuH ¢ TpudbopamMu U
TEXHUUYECKHMHU YCTPONCTBAMH, JUISI COXPAHEHHSI 370POBbSI U COOJIIO/ICHHS
HOPM 5KOJIOTHYECKOTO TIOBEICHHS B OKPY)KaIOILEH cpere

10.18

PaGorate B rpymme C BBINOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
TUTAHUPOBATh PaOOTy TPYIIIBI, PAMOHAILHO PACIPESISATh 00SI3aHHOCTH U
IJIAHUPOBATh JAECATEIbHOCTh B HECTAHAAPTHBIX CHUTYalUSAX, aJEKBAaTHO
OLCHMBATh BKJAJ KaXJIOro W3 YYACTHUKOB TPYNIIbI B pEUICHUE
paccMaTpuBaeMoii mpoOIeMbl

11 KJIACC

Kon
NpoBePsSieMOro
pe3yJabTara

111

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI CPeIHEro 001ero oopa3oBanusi

JleMOHCTpUpOBaTh Ha MPUMEPAX POJb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJOTUH, B NPAKTUYECKON MAEATECIBHOCTU JIOACH, LEIOCTHOCTh U
€MHCTBO (PU3NYECKON KapTHUHBI MHpa

11.2

Y4YuTHIBaThH rpaHullbl TPUMCHCHHUSA HN3YUCHHBIX (bI/I3I/ILIeCKI/IX MOJETIeH:
TOYCUHBIN BJIGKTpI/I‘-IGCKI/Iﬁ 3apsan, AACpHas MOJCIL aToMa, HYKJIOHHAad
MOJCIIb aTOMHOTI'O AApa IMpU pCHICHUN (1)I/I3I/I‘-ICCKI/IX 3aga4

11.3

PacniosnaBath ¢usnveckue siBjacHUs (POIECCh) U OOBICHATH UX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKM W KBAaHTOBOM (PHM3MKHU: O3JICKTpUYECKas
MPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHUS
TOKa, B3aWMO/ICHICTBHE MAarHUTOB, 3JICKTPOMAarHUTHAS MHIYKIINS, ICHCTBHE
MarHUTHOTO TIOJI1 Ha TPOBOJHMK C TOKOM M JBIDKYIIMHCS 3aps,
AJIEKTPOMATrHUTHBIE KoJIeOaHHsI u BOJTHBI, PSIMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaKEHHE, NpeIoMIIeHHe, HHTephEPEHIHs,
nudpakys U TMOJISIPU3AIsS CBETa, JUCTIEPCHS CBETa, (DOTODIEKTPUUSCKHI
apdext (porodaddexT), cBeToBOE NaBleHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIeKTpa  aToMa  BOJOPOJA,  €CTECTBEHHas WM HCKYCCTBEHHas




pPaauoOaKTHBHOCTDb

114

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BEIECTBA (BJIEKTPUUECKUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUYECKYI0 IPOBOAMMOCTh pA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pu3HUecKue
BEJIMYUHBI: JIEKTPUUYECKUN 3apsf, CUjla TOKA, JIEKTPUUYECKOE HAIPSKCHUE,
3JIEKTPUUYECKOE CONPOTHUBICHHME, pa3zHOCTh mnoreHuuanos, OJC, pabora
TOKa, MHIYKIUS MAarHUTHOro nojs, cuina Awmmepa, cuna Jlopenua,
MHIYKTHUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOIO IOJIEH,
HEepUoJl U 4acToTa KoJIeOaHUH B KosebaTeabHOM KOHTYype, 3apsl M Cuja
TOKa B Tpolecce TapMOHMYECKHX DJIEKTPOMArHUTHBIX  KOJeOaHHIA,
(GoKycHOE pacCcTOSIHHE | ONTHUYECKas CHujla JIHMH3bl; IPH ONHUCAHHH
NPaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOJIb3YEMBIX BEIWYHH, UX
0003Ha4YeHMs] U €IMHUILBL, YKa3bIBaTh (POPMYJIbl, CBS3BIBAIOLIUE JAHHYIO
(bU3MYECKyI0 BEIMUUHY C JPYTUMH BEIUYMHAMU

115

OnuceiBaTh M3YYCHHBIC KBAHTOBBIE SBJICHHS W TPOIECCHI, HCIOIb3YSA
(du3HYecKue BEITUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
U YacToTa CBETa, SHEpPrus M UMIyJIbC (POTOHA, MepHoj Nojypacrnana,
SHEPTUsi CBSA3M ATOMHBIX SI/Iep; MPU ONMUCAHWU MPABWIBHO TPaKTOBATh
(bu3HYECKUN CMBICIT HCTIONb3YEMbIX BEIMUUH, UX 0003HAYCHUS U €AMHHUIIB;
yKa3bIBaTh (DOPMYIbI, CBSA3BIBAIONINE TAHHYIO (PU3NYECKYIO BEIMUYUHY C
JIPYTMMH BETHUYMHAMU, BBIYUCIIATH 3HaYeHHE (PU3UUYECKOM BETHUUHBI

11.6

AHann3upoBath (PU3NYECKHUE MTPOLECCH U SBJIECHUS, UCIIONb3Ys (U3NYECKUe
3aKOHBl M NPHUHLUIBL: 3akoH OMa, 3aKOHBI IIOCJIENOBAaTEIBHOIO U
NapaJuIeIbHOTO COEIMHEHUS IPOBOJIHUKOB, 3aK0H /[xoyinsa — JleHua, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWH, 3aKOH MPSIMOJMHEWHOTO paciHpOCTpaHEHUs
CBETa, 3aKOHbI OTPa)KEHUS CBETA, 3aKOHBI MPEJIOMIIEHUSI CBETA, YpaBHEHUE
OliHmTeitHa uig  GoTodddexTa, 3aKOH COXPAHEHUS DHHEPrHH, 3aKOH
COXpPaHEHMs UMITyJIbCa, 3aKOH COXPAHEHUS IEKTPUUYECKOIrO 3apsja, 3aKOH
COXpaHEHMsI MAacCOBOIO YMCIA, MOCTyJaTsl bopa, 3aKOH paguoaKTHMBHOIO
pacriaza; Mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpakeHHWE U ycjoBuUs  (TpaHuUIBl,  00JacTH)
PUMEHUMOCTH

11.7

OnpenensTh  HampaBJIEHUE BEKTOpAa HWHAYKIMM  MardHUTHOTO  MOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

CTpouTh M ONMUCHIBATh M300paKEHHUE, CO3/1aBAEMOE IJIOCKUM 3EPKaJIOM,
TOHKOH JTUH30U

11.9

BBINONMHATE 3KCHEPUMEHTHI MO0 MCCIEI0BAaHUIO (DU3MUECKUX SIBJICHUM U
IIPOLIECCOB C UCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHMI; IPU ITOM
dbopmynupoBats npobiaeMy (3a1ady) U THIOTe3y y4eOHOTO SKCIEepHMEHTa,
coOMpaTh YCTAHOBKY U3 MPEIOKEHHOT0 000pyI0BaHUs, POBOJAUTH OITBIT
1 GOPMYITUPOBATH BHIBOJIBI

11.10

OCyHIGCTBJ'ISITI) MMpsAMBIC 1 KOCBCHHBIC M3MCPCHUA (bl/ISI/IY—IeCKI/IX BCJIINYHH,
Ipu 3TOM BBI6I/IpaTL ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U HCIIOJIb30BATH




M3BECTHBIE METO/IbI OIIEHKH MOTPENTHOCTEN U3MEPEHHI

11.11

HccnenoBaTh 3aBHCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBAThH
pe3ybTaThl MOJYYCHHON 3aBUCHMOCTH (PU3MUYECKMX BEIMYUH B BHIC
TabIuI ¥ rpaKOB, 1e1aTh BHIBOJIBI IO PE3YIIbTaTaM UCCIEIOBAHUS

11.12

Cobmronats mpaBuia 0€301MacHOTO TPy MPH MPOBEJICHUN UCCIICAOBAHHH B
paMkKax  y4eOHOrO  OKCIIEPHMEHTa, y4eOHO-HCCIIEOBAaTENIbCKOM U
MIPOEKTHOM JIeATETHHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
J1a00paTOpPHOTO 000PYAOBAHUS

11.13

Pemate pacuéTHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKOH MOJIENbIO,
UCTIONB3Ys (PM3UYECKUE 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS
3aJjaud BBIOUPATh (PU3UYECKYIO MOJAEIb, BBIICIATh (PU3MUECKHUE BEITUIMHBI
u GopMysbl, HEOOXOAWMBIC UIA €€ pEeHICHUs, MPOBOIUTH PACUYETHI U
OIICHUBATh PEATLHOCTD MOJYYEHHOTO 3HAUCHUS (PU3NICCKON BEITMIMHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JIOTHUYCCKH
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;meHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/II-IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTh  mpu  pelIeHWH  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
MH(OPMALIMOHHBIE  TEXHOJIOTMM  JUId  IIOMCKAa, CTPYKTYpUpPOBaHUS,
UHTEPOpPETAlMd W TIPEJACTABICHUS Y4YeOHOW W HAYYIHO-TIOMYJISIPHOU
uH(pOpMalLlMY, IMOJIYYEHHOM U3 pAa3JIMYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIyJaeMyt0 HH(YOPMALIHIO

11.16

OOBSICHATh TPUHIMUINBI JIEUCTBHS MAIIWH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS MX O€30MacHOr0 HCIIOJNb30BaHUS B
HOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE MpUMEpPHI BKJIaa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE INPOILIECCOB OKPY)KAIOLIET0 MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpEeTUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KM3HU
Juis  obecriedeHuss Oe30macHOCTH TpU  oOpamieHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBaMU, U COXPAaHEHMs 3[J0POBbS U COOIIOJICHUS
HOPM 3KOJIOTUYECKOTO NTOBEACHUSI B OKPYXKAIOIIEeH cpene

11.19

PaGorate B rpymnme C BBIMOJHEHHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
TUTAHUPOBATh PaOOTy TPYMIBI, PAlMOHAIBHO PaCIpPEeNsITh 00sI3aHHOCTU U
MJIAaHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYyallUsiX, aJeKBaTHO
OIICHWBATh BKJIAJl KaXJOTO W3 YYaCTHUKOB TPYIIBI B pEIICHHUE
paccMaTpuBaeMoii mpoOIeMbl




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pa3aesia IJIEMECHTA

HPOBepﬂeMBIe IJIEMEHTHI COACPKRAHUSA

OU3NKA U METO/IbI HAYYHOI'O IIO3HAHW A

11

®usuka — Hayka o npupone. Haydnsle meTomabl
MO3HAHUS OKpYXarwuiero Mupa. Poiib s3xkcriepumenTa
U TEOpUH B NPOLECCE MO3HAHUA IPUPOIBL.
DKcrepuMeHT B (pusuke

1.2

MonenupoBanue ¢duznyeckux SIBJICHU 51
npoueccoB. Hayunbsle runorespl.  Pusuueckue
3aKOHbl W TEOpUU. ['paHUIBl PUMEHUMOCTH
¢usnyeckux 3akoHOB. lIpuHIMI COOTBETCTBUSL.
Porb m wMecro ¢usukun B (opmMHpoOBaHHH
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MHUpa, B
IIPAKTUYECKOM 1EATENbHOCTH JIFOAEH

MEXAHUKA

#H#Part#HKTHEMATHUKA
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Mexannueckoe — nBmxkeHHE.  OTHOCHUTENBHOCTB
MEXaHU4ecKoro JBmxkeHusa. Cucrema OTCUéTa.
Tpaekropust

2.1.2

[lepememienne, CKOpocTb  (CpemHsst  CKOPOCTb,
MI'HOBEHHAasl CKOPOCTh) U YCKOPEHHE MaTepualbHON
TOYKH, UX MPOEKIUH HA OCH CUCTEMBI KOOPIMHAT.
CrnosxeHue nepemMeIieHnii U coKeHue CKopocTen

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE INPSAMOJIMHENHOE
nBuwkeHue. ['paduku 3aBUCUMOCTH  KOOpPJUHAT,
CKOPOCTH, YCKOPEHHsA, IYTM U MEpPEeMELIECHUs
MaTepUalbHOU TOYKU OT BpEMEHHU

2.14

CBoOoaHoe nazieHue. Y CKopeHue CBOOOIHOTO
nagcHUs

2.15

Kpuonuneiinoe JBIDKEHHE. PaBHomepHOE
JIBIDKEHUE MaTepPUAIbHOM TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIMHENHAsT CKOpOCTh. [lepuon u
yactoTa. [{leHTpocTpeMHUTENbHOE YCKOPEHHE

2.1.6

TexHu4eckne yCTpOWCTBA: CIHUAOMETp, JBHKEHHUE
CHaps/0B, LIETIHBIE U PEMEHHBIE NIEPEIauH

2.1.7

[TpakTuyeckue paboThl. M3MepeHHMe MIHOBEHHOU
ckopoctd. HMccimenoBaHue COOTHOLIEHMS —MEXKIY




My TSIMH, MIPOMICHHBIMU TEIOM 3a
MIOCJIEI0BATEIbHBIE PAaBHBIE IPOMEKYTKH BpPEMEHHU
IIpU PABHOYCKOPEHHOM JBWXEHUU C HaYaJbHOU
CKOpPOCTBIO, paBHOM Hymw0. M3ydeHune [BUKEHUS
IapUKa B BS3KOM JKUIKOCTU. M3ydeHue NBUKCHUS
Tena, OpOIIEHHOTO TOPU3OHTAITEHO

2.2

H#HPar### JMHAMUKA

221

[Ipunuun  otHocutenvHocTH [anunes.  Ilepssiid
3akoH HprotoHa. IHEepuumanpHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpyHuun cynepnosunuuu cui

2.2.3

Bropoii 3akon HproToHa 1151 MaTepuaibHOM TOUKHU B
nHeprmanbHoil cucreme orcuéra (MCO). Tperuit
3akoH Hpl0TOHA /U1 MaTepUaIbHBIX TOUEK

224

3akOH BceMHMpHOro TsroreHus. Cuna TSDKECTH.
IlepBas kocMuyeckast ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akos ['yka

2.2.6

Cuna Ttpenus. Cyxoe TpeHue. Cuiia TpeHUS
CKOJIBXKEHUSI M cwiia TpeHus mnokos. Koadduuument
TpeHus. Cuiia CONpOTUBIICHUS NIPU JBIXKEHUM Tella
B JKUJIKOCTH MJIM Ta3e

2.2.7

HOCTYHaTCJH)Hoe n BpalaTCJIbHOC JBHXCHUC
a0COJIFOTHO TBépI[OF 0 TCJla

2.2.8

MOMEHT cuiabl  OTHOCUTENBHO OCH  BpALEHUS.
[Liieuo cumel. YcnoBus paBHOBECHS TBEPIAOTO TENIA B
nCco

229

TexHu4eckue ycTpoucTBa: MOIUITHUKY, JBAKEHUE
HCKYCCTBEHHBIX CITYyTHUKOB

2.2.10

[Ipaktuyeckne paboTel. M3ydeHue  JBMKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TOJ ACHCTBUEM
HECKOJIbKUX cuil. MccnenoBaHnue 3aBUCHUMOCTH CHII
yIPYrocTH, BO3HUKAOIMX B JedopMHUpyeMoit
MPYXUHE U PE3MHOBOM 00pa3lle, OT BEIMYUHBI UX
nedopmanuu. VccnenoBanue ycioBuil paBHOBECHS
TBEP/IOrO TeJa, UMEIOIIEro OCh BpaIlleHUs

2.3

###Par###3AKOHBI COXPAHEHU S B MEXAHUKE

23.1

I/IMHYJ'ILC MaTCpHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHaJIbHBIX TOYCK. I/IMHy.]'H)C CHJIbI U U3BMCHCHUC
HUMITyJIbCa TCJIa

2.3.2

3akoH coxpaHenus mMmiynbca B MCO. PeaktuBHOE
JBUKCHHE

2.3.3

PabGora cuiel
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MomHoCcTh CHIIEI

2.3.5

Kunernueckass 5SHeprus MaTepUaJIbHOM  TOYKH.
TeopeMao KMHETUYECKOU SHEPTUU

2.3.6

[TorenunaneHas sHeprud. [loTeHuumanbHas sHEprus
YIpyro ne(opMUpOBaHHOM IIPY>KHUHBI.
[MorennmanpHast HEPrus Tesa BOINU3U MOBEPXHOCTH
3emin

2.3.7

[loreHnuanpHble U HEMOTEHLUANbHbIE cUibl. CBA3b
paboOThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
MEXaHUUYECKON HHEPruM CUCTEMBI Te€J. 3aKOH
COXPAaHEHUS MEXaHUYECKOW IHEPTUU

2.3.8

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

Texuuueckue YCTpOﬁCTBaI JABUKCHHUC PaKeT,
BOI[OMéT, KOIICp, HPY)KI/IHHHﬁ IIUCTOJICT

2.3.10

[IpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEH
Tel mpu Heynpyrom ynape. MccinenoBaHue cBS3U
paboThl CHIIBI C HW3MEHEHHEM MEXaHH4eCKOH
SHEpPruu Teia

3 MOJIEKVYJIAPHASA ®U3UKA 1 TEPMOJINHAMUKA
###Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OcHOBHbIE MOJI0KCHUS MOJIEKYJISIPHO-
311 KMHETUYECKOM Teopuu. BpOyHOBCKOE IBHIKEHHE.
o Huddysus. Xapakrep ABMKEHUS U B3aUMOAECHCTBUS
4acTHI] BEIIEeCTBA
Mogenu CTpOe€HMS Tra3oB, XKHUIKOCTEM M TBEPIBIX
3.1.2 TeI W OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
ITHUX MOJeIIeH
313 Macca MOJIEKYIL. KonunuecTtBo BEIIIECTBA.
[TocTostHHass ABoraapo
31 314 TerioBoe  paBHOBecue. Temmeparypa U e€
n3Mepenue. [lkana remneparyp Llenscus
Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE
3.15 MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH HJICAIBHOTO
rasza
AOcomoTHasT Temmeparypa Kak Mepa CpeaHeu
3.1.6 KMHETUYECKOM  JHEPrMM  TEIUIOBOTO  JABMXKECHHUS
yactuil raza. [llkana remneparyp KensBuna
317 VYpaBuenune Knaneilpona — MenaeneeBa. 3akoH
HanbToHa
318 I"azoBbIe 3ak0HBI. M30mpoLIECCHI B HI€ATBHOM rase ¢

NOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA: H30TCPMaA,




M30X0pa, n300apa

3.1.9

TexHuueckue ycTpoiicTBa: TepMoMeTp, 6apoMeTp

3.1.10

[IpakTuueckue paboTsl. MI3mepeHue maccol BO3ayxa
B KJlacCHOM KoMHaTe. MccnenoBanue 3aBHCHUMOCTH
MEXAYy T[apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa

3.2

oC

HOBbI TEPMOJINHAMUWKHN

321

TepMmoarHamuueckas cucreMa. BuyrpeHHss
SHEPrus TePMOJIMHAMUYECKON CHCTEMBI M CITOCOObI
€€ U3MECHECHUA

3.2.2

KomnuyectBo Temnotel u  paborta. BuyTpeHHss
9HEPrusl OJHOATOMHOIO UJEAJIbHOTO Ta3a

3.2.3

Buner TEIIONEepEIayuu: TEIJIONPOBOJHOCTb,
KOHBEKULHUs, HW3IydyeHHe. TemIoéMKOCTh  Tena.
VYienpHass  TEIUIOEMKOCTH  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI IPU TEIIONEpeaye

3.24

IlepBbi  3akoH TepmoanHaMuKu. IIpumMeHeHue
IIEPBOr0 3aKOHA TEPMOAMHAMMKHM K HM30IPOLIECCAM.
I'paduueckas nHTEpHIpeTaIis pabOTHI raza

3.2.5

TenoBwie MAaIlIUHbI. [TpuHIUTIBI IEUCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpQUIMEeHT MOoJIe3HOTO
nevictus (manee — KITJ1) TeroBoi mammabl. [pki
Kapno u ero KII/]

3.2.6

Bropoit 3akon TepmomuHamuku. HeobpaTtumocTh
IpOLIECCOB B MNpuUpoae. TeluioBble IBUTATENN.
DKOJIOTHYECKHUE TTPOOIEMBI TEMII0IHEPTETHKU

3.2.7

TexHnueckue yCcTpOMCTBA: JBUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUILHUK, KOHJIUIIMOHED

3.2.8

[Ipaktuueckne pabotel. M3Mmepenue ynenbHOMN
TEIIOEMKOCTH

3.3

###Par### AT PEI ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[MapooOpazoBanne u KoHAeHcanws. Vcmapenne u
KATICHWE. YJeTbHAs TeIyIoTa IapooOpa3oBaHMSL.
3aBUCHUMOCTh TeMIIEPaTyPhl KUIICHUS OT AaBICHUS

3.3.2

AGCOIIOTHAs U OTHOCUTEIIbHAS BIAXKHOCTh BO3/1yXa.
Hacepiennslii map

3.3.3

Teépnoe Tteno. Kpucrammuueckue u amopdHbie
Tena. AHU30TPOIHS CBOWCTB KpUCTAILIOB. JKuakue
Kkpuctabsl. COBpEMEHHbBIE MaTEpHAIIbI




[lnaBnenue u kpucrammsanus. Y AenbHas TEIJIOTa

3.34
iasnenus. Cyomumarus

3.35 YpaBHeHue TerI0Boro Oananca
Texnuueckue YCTPOMCTBA: TUTPOMETP U
MICUXPOMETP, KaJTOPUMETP, TEXHOJOTUU MOTyUCHUS

336 COBPEMCHHBIX  MaTepuajoB, B TOM  YHCIIE
HaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTUU

337 [Ipaktuyeckne paboTsl. M3MepeHHe BIAKHOCTU
BO3/yXa

4 DJIEKTPOJMHAMUKA
##HPar##H#JIEKTPOCTATUKA

411 DnekTpu3anusi Tesl. DIeKTpudeckuit 3apsa. JIBa
BU/JIa SJICKTPUUECKUX 3aPs/IOB

4.1.2 [IpoBOAHMKY, TUAIEKTPUKU U TTOITYIIPOBOAHUKH

413 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsaa

4.1.4 B3aumopeiictBue 3apsaoB. 3akon Kysnona
DJeKTpuiecKoe rnoJe. Hanpsoxéanoctsb

4.1.5 aneKTpudeckoro mnoisd. [lpuHuun cynepnosuiuu.
JIuHUM HaNPsHKEHHOCTH AJIEKTPUYECKOTO TOJIS

416 Pabora CHJI ANIEKTPOCTATUYECKOTO HOJISL.
Ilorennuan. Pa3HoCcTh NOTEHIINAIOB

41 [IpoBomHUKM U JAUAPNEKTPUKH B  MOCTOSHHOM

4.1.7 IEKTPUUECKOM ToJe. JlanexTpuyeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTh. KonaeHcarop. neKTpoEMKOCTb

418 IJIOCKOTO KOHAEHCATOpa. JHEPrus 3apspKEHHOTO
KOHJIEHCaTopa
TexHuueckue YCTpOMCTBA: DJIEKTPOCKOII,

419 JIEKTPOMETP, AIIEKTpOCTAaTUYECKas 3aIuTa,
3a3eMJICHHE  3JEKTPONpPHOOpOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHMHBIN IIPUHTED

4110 [IpakTnyeckue paloThI. N3mepenne
NIEKTPOEMKOCTH KOHJEHCATOpa

#H#Par#HITOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEIAX

YcnoBus CYIIECTBOBAHHUS MTOCTOSTHHOTO

421 AJeKTpUYecKoro Toka. Mcrounmku Toka. Cua Toka.

4.2 [TocTosHHBII TOK
4272 Hamnpspkenune. 3akon Oma 1715 ydacTka mernu
423 DeKTpuiecKoe COIPOTHUBIICHHE. VY nenpHOE

COITPOTUBJICHUE BCIICCTBA




424

HOCHGHOB&TGHBHOG, napajijieJibHOC, CMCIIAHHOC
COCAUHCHHNE ITPOBOJHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDkoyms —
Jlenna

4.2.6

MOHIHOCTB OJICKTPUYECCKOI'O TOKa

4.2.7

anekTpoaBwxkymas cwia (mamee — OJC) wu
BHYTPEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3akoH OmMma TUTST MTOJTHOM (3aMKHYTO)
aneKkTpudeckoit enu. Koporkoe 3ambikanue

428

DNEeKTpOHHAsE MPOBOAUMOCTb TBEPABIX METAJIOB.
3aBUCHUMOCTh  CONPOTHUBIIGHUS  METAUIOB  OT
TemMiiepaTypbl. CBEpXIIPOBOJUMOCTh

429

OnekTpudeckuii TOK B Bakyyme. (CBoiicTBa
JIEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBonuuku. CoOCTBeHHass U TNpUMECHas
MIPOBOJAMMOCTb IOJYNPOBOJHUKOB. CBoiicTBa p-N
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

:‘)J'IGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SHGKTPOJII/ITI/I‘-IGCKB,H JUucconuanus. SHGKTP OJIN3

4212

DJIeKTpUYecKui TOK B razax. CaMOCTOSATENIbHBIN U
HECAMOCTOATENbHBIM  paspsA. Pasimunble  TUIBI
caMOCTOATENIbHOTO paspsaa. Monuus. [Tnazma

4213

TexHu4eckue ycTpoiMCTBa: aMIIEpMETpP, BOJBTMETP,
peocTaT, MICTOYHUKHU TOKA, JIEKTPOHArpPEeBaTEIbHBIC
npudopHl, JJIEKTPOOCBETUTEIILHBIE npudopHl,
TEPMOMETP CONPOTUBIICHUS, BAaKyyMHBIH JHUOI,
TEPMUCTOPBI u (boTope3ucTopsl,
ITOJIYITPOBOXHUKOBBINM IMOJI, TaJIbBAHUKA

4.2.14

[Ipaktuueckue pabotbl. M3yueHune cmelIaHHOTO
COEIMHEHUS PE3UCTOPOB.

W3mepenne OJIC  ucTOYHMKA TOKA M €0
BHYTPEHHETO COIPOTHBIICHUSI. HaGmonenne
JJIEKTPOJIA3A

11 KIIACC

Kox
pa3neiia

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3J1eMEHTHI COJIePKAHUS

OJIEKTPOJJUHAMUKA

4.3

##HPart##MATHUTHOE ITOJIE. OJIEKTPOMAT'HUTHAA MH YKL A




IlocTtogunbie MAarHUTEL B3anmoneiictsue

431
MOCTOSIHHBIX MAarHUTOB
MaruauTHOe nojie. BeKTop MarHMTHOM WHAYKIUU.
5 [IpuHnun cynepnozunmu. JIMHMM — MarHUTHOMR
4.3. UHAYKIMU. KapTuHa TMHUI MarHUTHON MHAYKIIUU
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnuTtHoe 1oje NpoBOAHMKA ¢ TOKOM. KapruHa
JVHUA TOJSl JUIMHHOTO MPSMOTO TPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKU C
TokoM. Omneir  Opcrena.  BzaumopeiictBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuta Amriepa, €€ MOJTyJIb M HallpaBJICHUE
Cuna Jlopenma, e€ MoOIylb W HampaBICHUE.
435 JIBr>keHUEe 3apssKeHHOM 4YacTUIl B OJHOPOHOM
MarauTHOM nojie. Pabora cuibl JlopeHia
4.3.6 SIBeHHE AIIEKTPOMATHUTHOW UHIYKIHH
437 [ToTok BekTOpa MarHUTHON MHAYKIHH
438 OJIC uHAyKuMW. 3aKOH  3JIEKTPOMAarHUTHOM
e uHaykin Papanes
Buxpesoe snexrpuueckoe nosue. 9J]C uHayKuu B
4.3.9 [IPOBOJIHUKE, JIBIXKYIIEMCS IOCTYIATEIbHO B
OJTHOPO/THOM MarHUTHOM IT0JIe
4.3.10 [IpaBuso Jlenua
4311 NunyktuBHOCTh. SBnenue camounaykuuu. IJC
s CAMOWHTYKIIH
4.3.12 DHeprust MarHUTHOTO TOJISl KATYIIKU C TOKOM
4.3.13 ONEKTPOMarHuTHOE I0JIe
TexHuueckue yCcTpOMCTBA: MOCTOSSHHBIE MAarHUTHI,
4.3.14 3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb, YCKOPUTEIN
JNIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS TIeYb
[Ipaktuueckne paboThl. M3ydeHHe MarHUTHOTO
MoJIA KaTyIIKu ¢ TokoM. MccienoBanue AeicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenmoBanue  siBIEHUS  AJIEKTPOMArHUTHOM
WHIYKIIUU
5 KOJIEBAHUA U BOJIHBI
##HPartH#MEX AHUYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEEAHU A
KonebatenpHas cuctema. CBOOOHBIE KOJICOAHMS.
5.1 5.11 lNapmonnueckue konebanus. [lepuon, wacrora,
aMIIuTya U (asza KoeOaHui
512 [IpyxuHHBINA MassTHUK. MaTeMaTHYECKU MassTHUK




5.1.3

YpaBHeHue rapMOHHUYECKHUX KoJieOaHui.
Kunematnueckoen  JUHAMHUYECKOE  OMMCAHUE
K0J1e0aTeIbHOTrO JBUKCHUS

5.14

[IpeBpaimienre SHEpruM NpU  TI'APMOHUYECKUX
konebaHuAx. CBsA3b  aMIUIUTYAbl  KoseOaHMM
HCXO/JHOM BEJIMYMHBI C aMIUIUTYAaMU KojeOaHuM
€€ CKOpOCTH U YCKOPEHUS

5.1.5

KoiebarensHsb1i KOHTYP. CBo0OOHBIE
JJICKTPOMArHUTHBIE KOJieOaHUsT B  HACATBHOM
KOJIeOATeIbHOM ~ KOHTYpe. AHAQJIOTHS  MEXKIY
MEXaHUYCCKHUMU u AJIEKTPOMAarHUTHBIMHU
kosebanusimu. @opmyna Tomcona

5.16

3aKOH COXpaHEHHMs SHEPrud B  HJCATBHOM
KoJ1e0aTenbHOM KOHTYpE

5.1.7

BeinyxieHHble MeXaHU4ecKue KoJIeOaHusl.
Pesonanc. Pe3onHaHcHas kpuBasi. BbeIHyXIEeHHbIE
OJICKTPOMArHMuTHBIC KOJIEOAHMSL.

518

[Iepemennsblii Tok. CHHYCOMAANIbHBIN IEPEMEHHBIN
TOK.

5.19

MOHIHOCTI) MNEPECMCHHOTO TOKaA. AMHJII/ITYIIHOG n
ﬂeﬁCTBYIOHlee 3HAYCHHC CUJIbI TOKA U HAIIPSIKCHUA

5.1.10

Tpancopmarop. IlpousBoacTBo, nepepaya U
notpedaeHne JJIIEKTPUYECKOMN JHEpPIruu.
OKOJIOTUYECKME  PUCKH  IIpU  IPOU3BOJICTBE
JIEKTPUYECKON JHEPIUH. KynsTypa
HCIIOJIB30BAHMS JIEKTPOIHEPTUH B IOBCEAHEBHOU
KU3HU

5.111

Texuuueckue yCTpOMCTBA: ceiicmorpad,
JJIEKTPUYECKNN 3BOHOK, JINHUHU JJIEKTpoIepead

5.1.12

[IpakTuueckue paboThI. Hccnenosanue
3aBHCHUMOCTH NEepHOJa MalbIX KoseOaHu Ipy3a Ha
HUTM OT JUIMHBI HHUTH M Macchl TIpys3a.
HccnenoBanne mNEpEeMEHHOTO TOKAa B LENU U3
MIOCJIEZIOBATEIBHO COEIMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U pe3rucTopa

5.2

##HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJITHBI, yCIIOBHS

591 pacrpoCcTpaHeHHsl. [Tepuon. CkopocTb

o PAcCIPOCTPAHEHNS U JUIMHA BOJHEL [lomnepednsie u
MPOJIOJILHBIC BOJIHBI

529 #HH#Par###  Uurepdepenimss  u  audpakuus

MEXaHHNYCCKHUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

DNEeKTPOMarHUTHHIE BOJIHBI. YCJIOBUS H3ITY4YECHUS
3JIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTarus
BekTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B

BaKyyMe

525

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPAa’KEHUE,
MIpEIOMIIEHUE, noJisipu3anus, mudpakius,
unTepdpepenys. CKOpPOCTh  AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ixana »1€KTpOMAarHUTHBIX BOJH. [IpuMeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I PaanoCBA3U u TCIICBUACHUA.
Panuonokanusi. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpY>Karollen cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3BYKOBas JUAarHOCTHKAa B
TEXHUKE W MEIMLMHE, panap, paguonpHUEMHUK,
TEJIEBU30p, aHTeHHA, Tenedon, CBU-meup

5.3

HH#HPar##OIITUKA

531

[IpsimonuueitHoe  pacmpocTpaHeHHE  CBeTa B
oaHOpoaHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBera. 3aKOHBI OTPaKEHUs CBETA.
[TocTpoenue n300paxeHui B MIIOCKOM 3epKajie

5.3.3

Hpel'IOMJ'ICHI/IC cBeTa. 3aKOHEI MMPEJIOMJICHUA CBCTA.
AOCOIIOTHBIN TTOKa3aTelb MMPEIOMJIICHUA

534

Ilonnoe BHyTpeHHee oTpakeHue. IIpenenbHbIN
YTOJI IOJIHOTO BHYTPEHHETO OTPaKEHUS

5.35

Hucnepcus csera. CI0XKHBIHM cocTaB 6€710ro CBeTa.

IBer

5.3.6

CoOuparoniue ¥ pacceuBaroliie JUH3bL. ToHKas
nuH3a. DoKycHOE paccTOSTHUE M ONTHYECKAs CHJIa
TOHKOW JuH3bL. [locTpoeHue wu3z00paxeHuii B
COOMpAIOIINX U paccenBalONIMX JHH3aX. Popmyna
TOHKOH JIMH3EI. Y BeIIMUCHHE, TaBAEMOE JIMH30M

5.3.7

Hpeﬂemﬂ MMPUMCHUMOCTHU FCOMCTqueCKOﬁ
OIITUKH

5.3.8

Nnurepdepennus cera. KorepeHTHbIE HCTOYHUKH.
Ycnous HaOI01eHus MaKCHMYyMOB u
MUHHUMYMOB B HHTep(EPEHIIMOHHON KapTUHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB




HMudpakaus cBera. JudpakumoHHas peméTka.
YcioBre HAOMIOACHUS TIIABHBIX MAaKCUMYMOB IPH

5.3.9
NaJICHUd  MOHOXPOMAaTHYEeCKOro  CBeTa  Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tonspu3zanus cera

Texnuueckue YCTPOMCTBA: OYKH, ayna,
¢oroanmnapar, IIPOECKIIMOHHBIN amnmapar,
MHKDPOCKOII, TEJIECKOI, BOJOKOHHAas OITHKA,
TU(QpaKkLUOHHAs peléTKa, HOISPOUs

5.3.11

[Ipaktuueckue pabotsl. M3mepeHue mnokaszarens
5312 IIPEJIOMIICHUS. Hccnenosanue CBOWCTB
e u300pakeHui B nmuH3ax. HabmoaeHune aucnepcun

CBCTa

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

I PaHHUIIbL IIPUMCHUMOCTHU KJ1aCCUYECKOM
6.1 MCXaHHKHU. HOCTy.]'IaTbI TCOPHUHU OTHOCUTCIIBHOCTH:
' HWHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBCTA B

BaKyyMe, MPUHIIUI OTHOCUTEIIbHOCTH DUHIITEHHA

6.2 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
' 3aMeUIeHHEe BPEMEHH U COKPALLEHUE JITTMHBI

6.3 DHeprust 1 UMITYJIEC CBOOOHOM YaCTHIIBI

CBsa3p Macchl € DBHEpPrUed M HMMITYJIbCOM
6.4 CBOOOJHON YacTHUIIbl. DHEprus MOKosi cBOOOTHOM
YaCTHILIBI

KBAHTOBAS ®U3UKA

7.1

#iHPar###3JIEMEHTHI KBAHTOBOM OITTUKU

®otonbl. Dopmyna [lmaHka CBSI3M  SHEPrUU
711 ¢oToHa € ero yactoTod. DHEprust M HMITYJIbC
¢dbotoHa

OtkpsiTue u uccienoanue Gpororpdexra. OnbIThI

7.1.2
A.T'. CroneroBa. 3akoHbl poTodddexra

VpaBHenune OpHmTelHa A1 QoTodddekra.

7.13
«Kpacnas rpanuna» ¢porosppexra

714 JaBnerne cBera. OnbiTel I1.H. JleGenena

7.15 XUMHYECKOE NEHCTBUE CBETA

Texauueckue YCTpPOMCTBA: (b OoTOdIEMEHT,

7.1.6
¢doTonaTurk, coaHeyHas 6arapes, CBETOAMO

7.2

CTPOEHHME ATOMA

Mognens aroma Tomcona. OneiTel Pesepdopaa o
721 HCCIIE0BAaHUIO CTpoeHus aroMa. [limanerapnas
MOJIEIIb aTOMa




7.2.2

ITocrynater bopa. M3znydyeHue W MOIJIOLIEHUE
(hOTOHOB TIpU MEpexojie aromMa C OJHOTO YPOBHS
SHepruu Ha Japyrod. Buael cnektpoB. CrekTp
YPOBHEU 3HEPIUM aTOMa BOAOPOAA

7.2.3

BonHoBsie cBoiicTBa yactull. Bonubl ae bpoitns.
KopmyckynsipHo-BostHOBOM ayanusM. Jludpakuus
3JIEKTPOHOB Ha KpHCTaIIax

724

CrioHTaHHOE M BBIHYKICHHOE  W3IIy4YCHHE.
YcTpoicTBO U IPUHLIKIT pabOTHI Jlazepa

7.2.5

TexHudeckue yCTpONCTBA: CIEKTPaIbHBIM aHAJIN3
(cnekTpockon), 1a3ep, KBAHTOBBIM KOMIIBIOTED

7.2.6

[pakTnueckue padoThLI. HaGmonenue
JIMHEWYATOro CIIEKTpa

7.3

ATOMHOE A4/1PO

7.3.1

Metobl HAOJIIOIEHUS 51 pEruCTpaIiu
3JIEMEHTAPHBIX YACTHII

7.3.2

OtkpeiTue pagnoaktuBHoCcTH. OmbITE Pesepdopna
[0 ONpEAENIEHUI0 COCTaBa  PaJMOaKTUBHOIO
m3nyuenusi. CpoiictBa anbda-, Oera-, ramma-
u3nydeHus. BausHue paanoakTUBHOCTH Ha JKUBBIC
OpTraHU3MBbI

7.3.3

OtkpbiTE mnpoTOHAa U HeWTpoHa. HykinoHHas
Mozenb snpa [eiizenOepra — MBanenko. 3apsn
sanpa. Maccooe uncio sapa. M3oronst

7.3.4

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN
6era-pacna. INamMa-u3nydenue. 3aKkoH
PaaoaKTHBHOTO pacmaga

7.3.5

DHeprus CBS3U HYKIIOHOB B sifjpe. SIepHbBIE CUITBI.
JHedexT macchl sipa

7.3.6

HI[epHLIe peaknuuu. I[eHeHI/Ie " CUHTEC3 41€p

7.3.7

SAnepublit  peaktop. TepMosIepHBII  CHHTE3.
[Ipo6nembl U MepCrneKTUBBI SIEPHON SHEPreTHKH.
DKOJIOTMYECKHUE aCIEKTHI IACPHON YHEPTETUKHU

7.3.8

DOneMeHTapHble 4acTUllbl. OTKPBITHE MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS

7.3.9

TexHuueckue ycTpoiicTBa: JO3MMETp, Kamepa
Bunbcona, siiepHblit peakTop, aToMHas Oom0a

7.3.10

[Ipaktuyeckue paboTsl. MccienoBanue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTHI ACTPOOU3NKU

8.1

Bun 3Bé&3gHoro neba. Co3Be3nusi, sipKHue 3BE3BI,




IJIaHETHhI, UX BUAUMOC JIBHIXCHUC

8.2

ConHeuHas cuctema. IlnaHeTbl 3eMHOW TpYIIIIbI.
[1naHeTbI-TUTaHThl U UX CIYTHUKH, KapJIHUKOBBIC
maHeTsl. Manbie Tena CoaTHEeYHOM CUCTEMBbI

8.3

Connne, ¢orochepa u armocdepa. ComHeuHas
AKTUBHOCTh

8.4

Hctoununk sHeprun CoJiHIa U 3BE3]

8.5

3BE31bI, UX OCHOBHBIC XapAaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TeMmeparypa, 1704
B3aUMOCBsA3b. /J(uarpaMma «CreKTpaibHbIN KJ1acc —
CBETUMOCTB. 3BE3bI TJIaBHOM
IOCJICAOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» TS 3BE31 IJ1aBHOM
MOCJIEA0BATEILHOCTH

8.6

HiHPar####BuyTpennee CTPOCHHE 3BE3 L.
CoBpeMeHHBIE MPEJICTABICHUS O MPOUCXOXKICHUN
# »Bosrormu CoJtHIa U 3BE3/1. DTalbl )KU3HU 3BE3 T

8.7

Mneunsiii ITyte — Hama 'anaktuka. CnupanbHas
cTpykrypa ["anakTuku, pacnpeneneHue 3B€31, raza
n neud. Ilonmoxxenme u nBwxenne ConHuoa B
IanakTuke. [Tnockas u cepudeckas moACUCTEMBI
lNamaxkTukmu

8.8

Tunel ramaktuk. PaguoramakTuky U KBas3apsbl.
UYEpHble ABIPEI B spax rajJakTHK

8.9

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6na. Pa3beranue ramaktuk. Bo3pact u paauyc
Bcenennon, teopus bompmoro B3peiBa. Mognens
«ropsuek Beenennon». PennkroBoe nsitydeHue

8.10

MacmrabHas CTPYKTYypa Bcenennon.
Meraranakruka. Hepewménneie po0eMbl
ACTPOHOMHMH




HHPOBEPSEMBIE HA EI'D 1O PU3UKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHNsl K NPeAMETHBIM pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl CpPeIHEro 0011ero
o0pa3oBaHus

1

CdopMupoBaHHOCT, YMEHUH pacro3HaBaTh (U3UYECKUE SIBICHUS

(mporiecchbl) U OOBSICHITH UX Ha OCHOBE U3yYEHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJararommuMmn (I)I/ISI/I‘ICCKI/IMI/I IIOHATHAMU n

BCJIIMYMHAMHU, XaPAKTCPUIYIOIIIUMHA (I)I/ISI/I‘IGCKI/IG IMpOHECCChI

ChopMupoBaHHOCT YMEHHH TPUMEHSTH 3aKOHBI KJIACCHYECKOMH
MEXaHUKH, MOJIEKYJISIPHOM bu3uku U TEePMOIMHAMUKH,
AJIEKTPOJAMHAMUKY, KBAHTOBOW (pM3MKM Uil aHain3a U OOBSICHEHUS
SBJICHUM MHKpPOMHpA, MaKpOMHpa U MeraMupa, pa3jiuydaTb YyCIOBHS
(rpanuubl, 001acTH) NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, NOHMMATh
BCeoOIMi XapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OI'PAaHUYEHHOCTb
UCTOJb30BaHUSI YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBAaTh (PU3UUECKUE
MPOLECCHl,  WCIOJIb3yd  OCHOBHBIE  TIOJIOKEHHUS, 3aKOHBl U

3aKOHOMEPHOCTH

C(l)OpMHpOBaHHOCTB YMCHUA pPa3jin4aTb YCJIOBHA TIPUMCHHUMOCTHU

Mojiesniel (pU3NUEeCKHX Tell U MPOIECCOB (SIBICHMIA)

ChopMHUpPOBAaHHOCT, YMEHHS peliaTh pacu€THhIE 3a7a4d C SIBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbIO: HA OCHOBAHHUU
aHaJgu3a yYCJIOBHsS BbIOMpaTh (PU3WYECKHE MOJENH, OTBEUYAIOIINE
TpeOOBaHUSAM 3a/1a4H, IPUMEHSATH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH
M TOCTydaTrhl  (U3MYECKHX  TEOpUid  TpPU  HCIOJB30BAHUU
MaTE€MaTUYeCKNX METOJOB PEIICHMs 3aJay, MPOBOAUTH Pacy€Thl Ha
OCHOBaHWM WMEIONIUXCS JIaHHBIX, aHAJM3UPOBATh pPE3yJIbTaThl U
KOPPEKTUPOBaTh  METOABI  PEIMICHUS ¢ y4ETOM  TOITYYCHHBIX

pE3yNIbTaToOB

Pemate kauecTBeHHBIE 3a7aud, TpeOylolMe MPUMEHEHUS 3HAHUM U3
pasHBIX pPa3AeNioB IIKOJIBHOIO Kypca (DU3MKH, a TaKKe HHTEerparuu
3HAaHUW M3 JPYTUX TMPEJAMETOB €CTeCTBEHHOHAy4YHOIO IIMKIIA:
BBICTPAauBaTh JIOTMUYECKYIO IIEMOYKY PacCyX J€HHH C ONOpoil Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/IBI/I‘ICCKI/IG SIBJICHU S




Brnagenue OCHOBHBIMHU METOJIaMU HAy4HOT'O MO3HAHUA,
UCTONB3yeMbIMU B (HU3UKE: NPOBOJUTH IMpSIMble U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIMYWH, BBHIOMpas ONTHUMAJIBHBIH CIIOCOO
U3MEpPEHUST U MCIOJb3YS M3BECTHBIC METOIBI OLEHKH IMOTPEIIHOCTEH
U3MEpPEeHNH, MPOBOAWUTH HCCICIOBAHUE 3aBUCHMOCTEH (hr3nvecKux
BEJIMYMH C UCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJTy4eHHBIE PE3YJbTaThl, UCIONB3YS (DU3UYECKHE TEOPUHU, 3aKOHBI U
HOHSTHSA, M JIeNIaTh BBIBOJBL, COOMIOIaTh NpaBmiia 0€30MacHoOro Tpyna
IpU TPOBEACHUH UCCIIEIOBaHUM B paMKaxX y4eOHOTO SKCIEpPUMEHTa U
y4eOHO-HMCCIIE0BATENbCKOM  ESTEIBHOCTH  C  HCIIOJIb30BAHHEM
IU(PPOBBIX ~ HM3MEPUTENBHBIX  YCTPOMCTB M J1a0OpaTOpPHOTO

00opya0BaHuUs

ChopMUpOBaHHOCTH  YMCHHH  aHAJIM3WPOBaTh M OIICHUBATH
MOCIICACTBYSI OBITOBOM M MPOW3BOJICTBEHHON JIEATEIHPHOCTH YEJIOBEKa,
CBSI3aHHON ¢ (PU3MYECKMMH TPOIIECCAMH, C TO3UIIUHA KOJIOTHUYECKOU
0e30IMacHOCTH; MpEeACTaBICHUI 0 paloHaIbHOM
MPUPOAOIOIB30BaHUHM, a  TakK€  Pa3yMHOM  HCHOJIb30BaHUU
JOCTMKCHUN HAayKH W TEXHOJOIMH [JIs JajJbHEHIIEro pa3BUTHUA

YeJI0BEUECKOro O0IIecTBa

OBnaseHue pasauYHBIME crocobamMu paboTel ¢ HHpOpMAIHe
¢u3n4eckoro  coiaepX aHUid C  HUCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHM; pa3BUTHE YMEHUH KpPUTHUECKOTO

aHaJIM3a U OLIEHKH JJOCTOBEPHOCTH I0JIydaeMoil nHpopMau

10

ChopMHpPOBAaHHOCT, ~ YMEHHH  NPUMEHSATH  OCHOBOIIOJIATaOIINE
ACTPOHOMHUYECKHE TIOHSATHS, TEOPHU M 3aKOHBI MJisi aHaiM3a Hu
00BsiCHEHUST (PU3NYECKUX MPOIECCOB, MPOUCXOMASIINX Ha 3BE3/aX, B
3BE3IHBIX CHUCTEMaX, B MEXKIaJlaKTUYECKOM cpeae; JBUKEHUS

HeOECHBIX TeJI, BOJIFOLIMH 3BE31 U Beenennoit




HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA EI'D
1O PU3UKE

Kon
Kon .
pasneJa/T IIpoBepsiemMblii 3/1eMEHT cOAePKAHUSA
3J1eMeHTa
eMbl
1 MEXAHUKA
11 KMHEMATHUKA
111 Mexanuueckoe JIBUOKEHHUE. OTHOCUTENBHOCTD
o MEXaHMUYEeCKOro JBukeHus. Cucrema orcuéra
MarepuanbHas TOYKa.
E€ pamiryc-BeKTop:
F(r)=(xle) plr) z(2)).
TpaeKTOopILd,
IepeMETICHIIE!
11.2 - = — - =
= (Av, Ay, Az),
OyTk.
CloxeHIe HEPEMEII[EHIIfll
A =40 + A
CkopocTh MaTepuanbHON TOUKHU:
_ AF .
U=— =T =[U1_.U1_.U_].
At o T
Ax , .
1.1.3 v, =—| =X/, aHAJIOTIYHO U, =V,, U.=Z,.
At o '
CIIoxKeHIIE CKOPOCTEIl: 0, =0, + 0, -
Boruncnenue nepemenieHns U Myt MaTepruaibHOW TOUKH
MIPH IPSIMOJIMHENHOM JIBH>KEHUH BAOJb OCH X MO rpaQuKy




3aBUCUMOCTH V(1)

- _  AD
TZ"';rlill{!i:l[}I'E!HIIE MaTepPHANBEHOII TOTIKIL a = —L =U =
r—si)

At
114
Au . .
a,=—2= =(uv,),'. aganormso a, =(v, )", a.=(v.)
At |y ' ' s -
PaBHOMepHoe HpﬂMOJ’IHHeﬁHOC JBHXKCHHUC:
x(t) = xg + Voyt
X(t)
0
+
115

(06

U, (t) — vo, = const

(®)




0x

const

PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKEHUE:

v (t)=uv, +at

116 a, = const
UEI - U.l‘:r = 2{.'__{ [Il _Il]
U -
IIpu aBIZKEHINI B OHOM HAIIpABIEHHH IIYTh S = —L
CBoOoaHoe najzieHue. Y CKOpeHne CBOOOTHOTO Ta/ICHUS.
Vi o 1}"0
1.1.7 l
Yo G
o Xo {-

JIBukeHue Tena, OpoIeHHOTo MO/ YIIIOM 0, K TOPU30HTY:




[:{(f} =X, +U,f=x +tU,cosa-f

x , =
W(E) =y, + Ut + gJI =1, + U sina- r—%

v, (1) =v,, + g, =y,sina— gr

g, =0
g, =—g=const

{ur (t)= v, =v,cosa

1.1.8

KpuBonuneiinoe aABuxeHue. [[Bu>keHne MaTepuaibHOM
TOYKH IO OKPY>KHOCTH.
VYrioBas U TMHEHAs CKOPOCTh TOUYKHU:

v = wR

wR

[Ipy paBHOMEPHOM ABUKEHUU TOYKH 110 OKPYKHOCTH

2




2mo

. LleHTpOCTPEMUTENBEHOE YCKOPEHUE TOYKU:
2
ayc =— = w?R

uc

R
. IlonHoe YCKOPCHUC MaTepHaﬂBHOﬁ TOYKH

TBépnoe Teno. [locTynarenbHoe U BpalaTelbHOE

1.1.9
JBU>)KEHUE TBEPJOTO TENA
1.2 JIMHAMUKA
121 HNuepunaneubie  cucrembl  orcu€ra. [lepBwlid  3aKkoH

Herorona. [IpuHumn oTHOCUTENBHOCTH | anues

122

Macca tena. IImoTHOCTE BeliecTBa:




<| 3

Cuna. [IpyHIMI Cyneprno3uyu CUI:

- - -

FpaBHOLLeﬁCTB =Fi+F+..

paBHOZEHCTB

123




1.2.4

Bropoii 3akon Herotona: s marepuanbHoit Touku B MCO

I -

F1=ma1




Ap = FAt

1.25

A

p

F
At
npu

F = const

F

const
-——9—
Fl?_ Fy,

Tperuii 3akoH Hbr0TOHA 1J1s1 MaTEpPUAIBHBIX TOYEK:

F
12

=-F
21




12

21

1.2.6

3akoH BCCMUPHOTO TATOTCHUSA: CUJIBI HPUTAKCHUA MCKIAY

TOYCUYHBIMU MAaCCaMH PaBHBI
mm
F=G %2
R2




Cuita TsSOKECTH. L[eHTp TSKECTH Tejla. 3aBUCHMOCTH CHJIBI

TSDKECTH OT BBICOTHI h Haa TIIOBCPXHOCTHIO IIJIAHCTHI

paguycom RO:
GMm
mg=—___
(Ro+ h)?
mg
(R
0
+
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
F,=—kx

F
12.7 "
—kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHHUS:
Fpop=uN
F
b
uN
1.2.8
Cuiia TpeHHS TIOKOS:
Frp < uN
F
b

IA




Koaddurment tpenus

JaBnenue:
Ey
p =
S
1.29
F
1
13 CTATUKA
<l
F
MOMEHT CHJIBI OTHOCHUTEIBHO OCH BPAIICHUSL:
IM| = Fl, rae | — meyo cubr
F
131
F
OTHOCHUTEJIBHO  OCH, mpoxomsmed  uepe3 Touky O
NEPICHIUKYIIIPHO PUCYHKY
132 LlenTp macc Tena. LleHTp Macc cucTeMbl MaTepUaTbHBIX




TOYCK:

- -

; _ muri+mora+...
HM m_Fm F...
1 2

r
JIRYS
m
1
+
m
2
+
m




B ogHOpOAHOM MOJIE TKECTH

-

(g = const)




const)
[IEHTP MacC Tejia COBIAIACT C €r0 ICHTPOM TSKECTH
VYcnosust paBHoBecust TBEpaoro tena B MCO:
[M,+M, +...=0
1.3.3 o
|E+F,+...=0
HHHPariHt
3akoH Ilackais
1.34
Hapaenue B xxuakoctH, nokosieiicsa 8 1CO:
p = po+ pgh
#i#HPartttHt | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#HHParit
1.3.6
Apx




BBITCCH

€CJIM TCJIO U X KUAKOCTD IIOKOATCA B I/ICO, TO

F Apx = bg VBbITeCH

Apx

pgVv

BBITCCH

VYcoBue miraBaHus T

14

3AKOHBI COXPAHEHN A B MEXAHUKE

HEHPar##
141

NMnynbsc MaTepranbHON TOUKU:

- -

p=mv




NmMnynsc cuctemsl Tei:

- - -

P =p1+p2+..

HHP A !
1.4.2




#HH#Par###
1.4.3

3aKOH U3MEHCHHSI M COXPAHEHUS HMITYJIbCa:
B UICO

- - -

Ap = A(pl +pat.. ) = FlBHeU_lHAt + FZBHeIJ_[HAt-l_' -

- -




1BHeIH

At

2BHEIIH

At

B UCO , eciin

- -

Ap = A(p1 +p2+...) =0




A(

, €CJIM

- -

FlBHeLuH + FZBHeLuH+' e




1BHEIIH

2BHEIIH

PeakTtuBHOE NBMKEHHE

F
\ﬁﬁ.(x‘

#HHParttHt
14.4 PaboTa CHIbl Ha MAJIOM TIEPEMEIICHIUH:
A= |]*:||,lf| -cos a.=F, - Ax
'<(;
145 3

MomHoCTh CHIIEL:

€CJIK 3a BpeMs




At

At
paboTa CUIILI U3MEHSETCS Ha , TO MOLIHOCTH CHJIBI
Ad
P=—o =F-vu-coso
ﬂlf Ar—

Kunernueckas 3Heprust MaTepuaJbHOW TOUKH:

Evun = > = om
E
2
146
mv
2
2m




3aK0OH M3MCHCHUS KHHCTUYCCKOU SHEPIUU CUCTCMbIL

MarepuanbHbiX Touek: B MCO AEkun = Al + A2 + ...

1.4.7

HOTGHHI/IaJ'IBHaSI OHEPIus:

JJI1 ITIOTCHIOUAJIBHBIX CHUJT

A12 = E1n0TeHu - E2n0TeHu_: AEHOTeHu

12

InoreHIy

210TeHI

AE

TIOTCHI{




[TorenumanpHas 3HEPrus MaTEpUAIILHON TOYKH B
OJTHOPOJHOM I10JI€ TSKECTH:

E MoTeHL, mgh

E
TIOTCHIT
mgh
[orennmansHast SHEPTUs yIpyro AeGopMUpOBaHHOTO
TCIa:
kx?
EHOTeHu = 2
E
IOTCHIL
2




1.4.8

3aKOH U3MEHEHUS U COXPAHEHUSI MEXAaHUYECKOW SHEPTUU:
Eyex = By + Emrm—m-u
B IICO AE,ex = Agcex HETIOTSHIL. CHI
B IICO AE,ex = 0. eCl Azcex memoresn. cux = 0

15

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHbI

151

lapMoHnYeckue  KosieOaHMsT ~ MAaTEpPUAIBHOW  TOYKH.
Ammmityna u ¢aza konebanmit. Kunemarmueckoe
OIICaHUE:

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

v =x/.

a(d=(v ), =—a'x(t) >a +a'x=0,
IJI€ X - CMEIEHHUE U3 PAaBHOBECHS.
JlnHaMHUYecKoe OIUCaHUE:

ma, = —kx,
X

ma

k = mw?

ma

. 9TO 3HAYHUT, YTO
F,=—kx.




—kx.

DHepreTuyeckoe OIHCaHKe (3axkoH COXpPaHEHUS

MEXaHUYECKOI 3HepTun):

-

}JU_FE_}JE{M_M _

2 2 2 2

CBs3b aMIUIMTYIbl KOJICOAHUN CMELIEHUsS MaTepHaIbHON
TOYKA C aMIUIUTyJaMH KoiieOaHuii e€ CKOpoCTH U

YCKOpPCHHUA:

Upe =0, @ =04

[Tepuon 1 yacTora KoneOaHUI:

r-2t_1

w v

Hepnoz[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTEMaTHYECKOTO

MasiTHUKA:
152 ]
T=2m|—
£
[Iepros cBOOOIHBIX KOJIEOAHUN IPY>KMHHOTO MasgTHUKA!
m
T=2m,|—
k
Bomyxnennsle  kosnebanus.  Pe3zonanc.  Pe3onancHas
153
KpHBas
Ilonmepeunsle  u  mpoponbHble  BOJHBL — CKOpOCTB
pacnpocTpaHeHHs U JIJTMHA BOJIHBIL:
154

/1=vT=E
v




HNutepdepennius u qudpakius BOJIH

155

3Byk. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS O®U3UKA. TEPMO/MHAMUKA

2.1

MOJIEKVYJISIPHAS ©U3UKA

2.1.1

Mopgenu cTpoeHus Tra3oB, >XKUAKOCTEH M TBEPABIX TeEIl.
[lycts TepmoauHamMuueckas cucrema (Tejio) coCTOUT u3 N

OANHAKOBLIX MOJICKYIJIL. Toraa xoanu4ecTBO BEIISCTBA

N m
V=—"=_"_
Ny




rae

N
A
—guciio ABoraapo, M — mMacca CUCTeMBI (Tena),
u

u

— MOJISTpHAsI Macca BeIIecTBa
2.1.2 TennoBoe ABUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BsanmoelicTBre YacTHIL BELIECTBA
2.14 Huddysus. bpoyHoBckoe nBHxkeHNE
2.15 Monenb uneanpHoro rasa B MKT

216 CBsi3p MEXKIy JaBICHHEM H CpeAHEH KUHETHYECKOH
SHEprueu MOCTYNaTeIbHOTO TEILJIOBOT'O IBUKEHUS




MOJICKYJI UeanbHOTo raza (ocHoBHOe ypaBHeHHuEe MKT):

-

1 = 2 (mp*) 2. —
pP=—-mavr =—n-| — =—MN-£,.
3 300 2 3

rne M0 — macca 01HON MOJIEKYJIbI,

N

n=_—

|4
n
\
N

- KOHIICHTPAIIUS MOJIEKYJT

2.1.7 AbcomoTHas Temnepatypa: T =t+273K
CBs3b TeMmmepaTypbl Ta3a €O cpelHell KHHEeTHYeCKOH
SHEpPruell TOCTYNATEIbHOTO TEIUIOBOTO JBM)KEHHUS €ro
MOJIEKYII:
2.1.8 g 3
& .=|—|==kT
2 2
2.19 VYpasuenue p = nkT

2.1.10

Mopenb naeanbHOTO Ta3a B TEPMOIMHAMUKE:




| VpapHeHHe Menreneera — KianeHpoHa
| BRIperKeHHe 71 BHYTPeHHEH SHepIHH
VpaereHIe MeHzaeneesa — KameiipoHa (IpHMeH
3aIIc):
pRT

pV = %RT = vRT = NkT, p=t

BripakeH1e /11 BHYTPeHHeIl 3HEPTII 0IHOAaTOMHO]
raza (IIpIMeHIMEIe (QOPMEI 3aIIICH);

U=3vRT =3 Nkr =3 T - ve, T = 3ov
2 2 2 2

2.1.11

3aKoH I[aJ'ILTOHa JJIA JaBJICHUA CMECH Pa3pCKCHHBIX I'a30B:

p=p1+p2t..

©




2.1.12

W3omporiecchl B pa3peskeHHOM Ta3e ¢ MOCTOSTHHBIM YUCIIOM
MoJieKy N (C MOCTOSTHHBIM KOJIMYECTBOM BEIECTBA V):
uzorepMma (T = const): pV = const ,

uzoxopa (V = const):

P~ const
T

T

p

const

u3obapa (p = const):
%4
— = const
T

const




I'padmaeckoe npeacrapneHue u3omporeccoB Ha pV-, pT- u
VT- nuarpammax.

OO0OBbeIMHEHHBIN Ta30BBIM 3aKOH:

pV
— = const
T

pVv

const

JJI1 IIOCTOSITHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI)IHICHHI)IC W HCHACBIOICHHBLIC IIapbI. KaugectBenHas

3aBUCUMOCTD IINIOTHOCTU W HNABJICHUSA HACBIIICHHOIO IIapa

2113 OT TeMIeparypbl, HX HE3aBUCUMOCTh OT OO0BEMaA
HACBILLIEHHOT 0 Mapa
BrnaxnocTs Bo3ayXa.
OtHOCHUTENbHAS BIAXKHOCTD:
¢ = Prapa(T) _ Prapa(T)
pHaCbmmapa (T) p HachbI1napa (T)
¢
2.1.14 =

HaCBILIIapa




(M

M

M

M

napa

HachIIIIapa

mapa

H3Mmenenue arperaTHbIX COCTOSIHUM

BCIIICCTBA: HUCIIAPCHUC

2.1.15

Y KOHJICHCAIHSI, KUTICHHUE JKUAKOCTH

V3MeHeHMe arperaTHbIX COCTOSHUI BellecTBa: IUIaBlICHHUE
2.1.16

Y KPUCTAILTH3AIINS
2.1.17 IIpeoOpazoBanue sHEprun B (ha30BBIX MEpEXo1ax




2.2

TEPMOJAMHAMMKA

22.1

TennoBoe paBHOBecHE U TeMIepaTypa

2.2.2

BuyTpennss sneprus

2.2.3

Teronepenauya Kak cnocod W3MEHEHHsT BHYTPEHHEH
sHeprun  0Oe3  cosepuieHuss  paborl.  KonBekuus,

TCIIOMPOBOJAHOCTD, U3TYUCHUC

2.2.4

KommuecTBO TEMIOTEL
VY eapHas TEINIOEMKOCTE BEIIECTBA C:

Q = cmAT

CMAT

2.2.5

VY aenbHas TerioTa napooopazosanmst L: Q = Lm.
VY nenbHas TerioTa miaasiaeHus A: O = Am.

VY aenpHas TemoTa cropanus Tommaa g: Q = gm

2.2.6

DneMeHTapHas paboTa B TEpMOJIMHAMUKE:

A = pAV

pAV

Boruncnenne pabGotel 1o rpaduxky mnpomecca Ha pPV-

auarpamme

2.2.7

[IepBblil 3aKOH TEPMOAMHAMUKHU:

Q2 =AU+ A1, = Uz —Uq) +Ax2

12




AU

12

12

U

12

Annabara:
Q12=0= A1, =(U; —Up) =AUy,




12

12

(U

AU

12

2.2.8

BTOpOﬁ 3aKOH TCPMOANHAMUKH. H606paTI/IMBIC IpOICCChI




[Tpuniune! aeiictBus TernoBbix MammuH. KIT/I;

2.2.
MaxkcumansHoe 3nauenune KITJI. [ukn Kapno:
IT. .. —T T
2.2.10 MAX T = Mgy = —————— =] — 320
YpaBHeHHE TEIJIOBOro OanaHca:
Q1+0Q,+Q3+...=0
1
+
2
2.2.11
+




SJIEKTPOJJUHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

DJNeKTpu3anusa Tel U €€ MNPOSIBICHUS. DJIEKTPUUECKUU
3apsaa. JIBa Buaa 3apsiga. DIEMEHTApHbBIA DJICKTPUUECKHI

3apsijl. 3aKOH COXPaHEHUsI DJICKTPUIECKOTO 3apsiaa

3.1.2

BsaumoneiictBue 3apsaoB. Toueunble 3apsiabl. 3aKOH
Kynona:
B OJTHOPOJIHOM BEILIECTBE C IUDIIEKTPUYECKON

IIPOHHUIIAEMOCTBIO

q,

F=k|‘?1|'|1q: _ 1 _|"?'1|'1
g1 4meg, 1~

3.1.3

Onexktpuueckoe mnosie. Ero nefictBue Ha 3JEKTpUYECKHE

3apsiibl

3.14

HaprI)I(éHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

>

- F
E=_
qnpoﬁﬁblﬁ

MPOOHBIH




[Tone TouyeuHnoro 3apsiaa:

q

E, =k 2
.
k
r
2
q

OZTHOPOJHOE II0JIE:
E = const.




const.

KapTune! 1uHUI HAapsSYKEHHOCTH 3THX MOJICH

3.15

HOTCHHI/IELTIBHOCTI) SJICKTPOCTATHYCCKOI'O I10JIA.

Pa3HOCTh MOTEHIMANIOB U HANPsKEHHUE:
A1x = q(Pp1 — ¢2) = —qAd = qU.

12

q(¢

qu.

HOTGHHI/IaIII)HaSI OHEPIU 3apsdaaa B JJICKTPOCTATUUCCKOM

oJe:




—AW

ITotenmuan QJICKTPOCTATHYCCKOI'O ITIOJIA:
w

o =—
q

CBs3b HaprDKéHHOCTI/I IOJIsI U pa3HOCTU MOTCHIUAJIOB IJIA

OJTHOPOAHOTO AekTpoctatudeckoro moust: U = Ed

3.1.6

[TpyHIMI CYyNIEpPIO3UIIMU SJIEKTPUUECKHUX TOJIEH:

- - -

E =E1+E2+...,¢ =¢)1+¢2+







[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBECHS 3apsI0B: BHYTPHU IIPOBOJHUKA

EL=0

E
3.1.7
is
0
, BHYTPH U Ha TIOBEPXHOCTH MPOBOJHUKA ( = CONSt
318 JvdnekTpuku B AIIEKTPOCTATUYECKOM noJe.
o JsnexkTpudeckasi IpOHULIAEMOCTh BEIIECTBA €
Konpnencarop. D1ekTpo€MKOCTh KOHIEHCATOpA:
c=J
U
C
3.1.9
U




eC

DIEKTPOEMKOCTb IIIOCKOTO KOHJICHCATOPA:

ggpsS
= = =¢&(y
d

&e

3.1.10

Hapanneanoe COCIMHCHNEC KOHACHCATOPORB!:

q=Q1+q2+---,U1 = Uz =...,CnapaM—C1+C2+...




Hapaut




IlocnemoBareabHOE COCAUHEHHE KOHJACHCATOPOB:

1 1 1

U=U1+Uz...,q1=q; =---.C—=F+F2+...
1oCJ 1




T1I0CII




3.1.11

OHeprus 3aps>KEHHOr0 KOHJIEHCATopa:

qu




Cu

2C

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

Cwta Toka:
1=24
3.2.1 Ay 0
ITocTosunslii TOK: I = const
Jlyst mocTostHHOTO TOKa ( = It
322 VYcnoBust CynecTBOBaHUS AJIEKTPUIECKOTO TOKA.

Hanpsixenne U u 3/IC E

3.2.3

3akon Oma /151 ydacTka 1enHu:
U

I =—

R




aﬂeKT'pI/I‘ICCKOC COIIPOTHUBJICHHUC. 3aBHCHMOCTh
COITPOTUBJICHUA OAHOPOJHOI'O ITPOBOAHHKA OT €r0 JJIMHBI U

CceueHUs. Y JeNbHOe COIIPOTHUBJICHHEC BCUICCTBA.

R l
= p_
S
R
3.24 p
S
I
Ucrounuku Toka. 3/]C ncrounnka Toka:
_ ACTOpOHHHXCI/IJ'I
q
3.25




A

CTOPOHHUXCHIT

BHYTpeHHee COIIPOTHUBJICHUEC HCTOYHHKA TOKaA

3.2.6

3axoH OMa Ju1st OJIHOM (3aMKHYTOM ) 3JI€KTPUYECKOH LIETH:

E =1IR + Ir, oTkyna

Rr




3.2.7

[TapamiensHOe COeTMHEHHE TIPOBOTHUKOB:

I=11+12+..,Ul=U2=.,

1 1 1
=—+_—+..
RnapaJIJI Rl RZ

mapat




HOCJ’IC)IOBEITCHBHOC COCOAUHCHUC ITIPOBOAHUKOB:
U=Ul+U2+.,11=12=..,
Ruoen = R1 + Ro+...

T10CJ)I




Pabora anekrpuueckoro Toka: A = [Ut.
3akoH J>xoyist — Jlenna:

Q = I?Rt

Rt

Ha pesucrope

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

3.2.8




3.29

MOIIHOCTB 3JEKTPUUECKOTO TOKA:

TenioBast MOIIIHOCTB, BBIAENIIEMAst HA PE3UCTOPE:

P=PR=Z =U
R

b

MomHocTh HCTOYHHKA TOKA:

3.2.10

CBO6OI[HLI€ HOCHTCIIN QJICKTPHIYCCKUX 3apsAa10B B
IMPOBOAHHKAX. MexaHau3MbI MMPpOBOAMMOCTHU TBépI[I)IX
MCTAJUIOB, paCTBOPOB U PACIIIABOB J3JICKTPOJIMTOB, I'a30B.

[TonynpoBoauuku. [1oaynmpoBOAHUKOBBIN MO

3.3

MATHUTHOE IIOJIE

33.1

MexaHnnyeckoe B3aUMOJACHCTBHE MAarHuToB. MarmurtHoe
none. Bekrop  MarnutHOM — uHAyKUMH.  [IpuHIMn

CYIEPIIO3UIIMY MarHUTHBIX MOJIEH:

- - -

B=Bi1+ B+...




Jluann wWHAYKIMKA MarHutHOro nonis. KaprtuHa nuHuii
WHAYKIUU MAarHUTHOT'O oJisg II0JIOCOBOI'O u

HO,Z[KOB006p33HOFO MNOCTOAHHBIX MAarHuTOB

OneiT Opcrena. MarHuTHOE 1MOJI€ MPOBOAHHMKA C TOKOM.

KapTI/IHa JIMHUA WHAYKIIUHU MArdtvuTHOI'O IIOJA JIMHHOTO

3.3.2
NpsIMOTO ~ TPOBOJHMKA M 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KaTYIIKH C TOKOM
Cuna Amniepa, e€ HanpaBieHUE U BEITUYMHA:
F4 = IBlsina
F
A
3.3.3
IBlsina

, TAC O — YI'OJI MCIKY HAIIPpABJICHUCM ITPOBOJHUKA U BEKTOPOM




v

3.34

Cuna JlopeHua, e€ HanpaBiIeHUE U BEIUYNHA:

Frnop =1 q | vBsina

Jlop

| gl vBsina
/1€ 0. — YToJl MEX/ly BEKTOpaMu

v

. I[BI/I)KeHI/IC 3ap;1>1<eHH0171 YaCTHULIbI B OMHOPOJHOM MAaroHuTHOM

T10JIE

3.4

OJIEKTPOMATHUTHA A MHAYKIA




[ToTok BEeKTOpa MArHUTHON UHAYKIIUU:

® = B,S = BScosa

(6))
B
n
3.4.1
S
BScosa
7 B
%/
G739
34.2 SBnenue 3nekTpoMarHuTHON nHAYKIMK. DJ(C uHIyKImMu
3aKoH ANeKTpoMarHuTHoW uHAyKunu Papanes:
3.4.3 E = _,ﬁ_(IJ :_(I:l;
At Af—)
B i
"
4
(—L—
3J1C HAYKIIUY B IPSIMOM TPOBOHHUKE JITUHOM |,
344

JABMXXYIIEMCS CO CKOPOCTBIO

>

v




(;ﬁ)

)

B OAHOPOJHOM MAaroHuTHOM I10JI€ B:

| E; 1= Blvcosa

Blvcosa

, TIIe 0. — YroJl MEXy BEKTOpOoM B 1 Hopmaiisio

-

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPBI

>
-

v




, €CIIN




TO

| E; |= Blv
| E
i
Blv
3.4.5 [IpaBuso Jlenna
NHIyKTUBHOCTS:
P
L=_
I
L
I
3.4.6
)
,wm @ = L.
Camonnnykuus. 3/1C caMOMHTyKIMH:
AT
S EL —H
—)
DHeprvs MarHUTHOTO MOJISI KAaTYIIKU C TOKOM:
3.4.7 L2

W=




LI

35

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA 1 BOJIHBI

351

2

Koneb6atenbuspiii koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOJ'IC6aTeJ'IBHOM KOHTypeZ
[ q(t)=q,.sin( et +,)

]fff] =, = O, 008 ( 3t + @y ) = I cos(cat + )
®opmyna TomcoHa:

T = 2mVLC




LC

, OTKyJ1a

o

LC




CBs13p aMIUIMTYABI 3apsija KOHJEHcCaTopa C aMIUIUTYI0H
CHJIBI TOKa TMpH  CBOOOJHBIX  DJIEKTPOMATHUTHBIX

KOJIeOaHUAX B nacaJIbHOM KoJIEOaTEIbHOM KOHTYpE:

Qorax = —

LE)]

3aKOH COXpaHEHUsl SHEPTUU B UJI€aTIbHOM K0J1e0aTeTbHOM

KOHTYpE:
3.5.2
3.53 BrIHyX1eHHBIE 2JIeKTpOMarHuTHBIE KoJieOanwus. Pesonanc
Ilepemennsiii  TOK.  IIpomsBoacrBo,  mepemada
noTpeOseHne IeKTPUIECKO SHeprun
o cu’ LI _cu’_ LI
+ = TR = MR = const.
2 2 2 2
CgoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. B3anmuas
OpUEHTAllMsl BEKTOPOB B JJIEKTPOMAarHUTHOW BOJHE B
BaKyyMe:
E1lBlc
E
3.55 1
B
1




[IIxana AJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

3.5.6
JNEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsmosinHENHOE PACIIPOCTPAHEHUE CBETA B OJHOPOIAHOMN
cpene. Toueunblit uctouHuk. Jlyd cBera
3aKOHBI OTPAXKEHUS CBETA.
a=pf
a
3.6.2
alp
P T T T T TS
3.6.3 [TocTpoeHnne n300pakeHHI B INIOCKOM 3€pKaJie
3aKOHBI IPEIOMIIEHHUS CBETA.
[Ipenomnenue cBera:
nisina = npsing.
1
3.6.4

sina.

sinp.




AOCOJIFOTHBIN MTOKa3aTeNb MPEIIOMIICHHUS
c

Nagec = ;

Na6c

OTHOCUTENBHBIN TTOKA3aTEb IPETOMIICHUS:
n, um

nOTH
1 2




D

Xox 1ydeil B mpu3Me.

i

\"1 = \'2 . F?]}.l = .”2}.2
COOTHOIIIEHHE YaCcTOT M COOTHOIIEHHE JJIMH BOJIH IIpHU

nepexoac MOHOXPOMATHYCCKOTO CBETa 4YCPE3 IpaHUIY

paszerna IByX ONTHYECKUX CPEl:

3.6.5




n,<n, n,

[TonHOE BHYTpEHHEE OTpasKEHHE.

[IpenenbHbIii yros MoJIHOro BHYTPEHHETO OTPAKEHHUS:

1 ny

Sinag, = =—
p

OTH ny

Sino.




C06I/Ipa101une U pacCCuBArOIUC JIUH3LbI. Tonkas nuH3a.

DOKYCHOE PACCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:

1
D=_
F
D
3.6.6
F
1
®opmyJiia TOHKOH JIMH3BI:
1 1 1
—t—=_
d f F
3.6.7




VBenuueHue, 1aBaeMoe JTUH30M:
h 1fI
F = __ =
H d




| fl

d #Tv

A"

F\ h

7

R
B ciyuae paccenBaroliieii JINH3bI:

3.6.8

1
DO=F=_0,
D

D0 =




| fl




Xona ny4a, IpoHIeIIero JUH3Y MO/ MPOU3BOJIbHBIM YIIIOM
K e€ TyaBHOU onTH4eckoil ocu. [loctpoeHune n3obpaxeHuit
TOUYKH U OTPE3Ka MPSIMON B COOMPAIOIIUX U PACCEHBAIOIINX

JIMH3aX U UX CUCTCEMax

doroanmapar Kak ontudeckuii mpubop. Imaz  kak

3.6.9
OIITHYECKAs CUCTEMA
Wntepdepennust  cBera.  KorepeHTHbIe  MCTOYHHKH.
VYcnoBus HaONoOAEHUS MakCUMyMOB U MHUHUMYMOB B
UHTep(PEPEeHIIMOHHON KapTUHE OT JBYX CHH(]a3HbIX
KOI'€pEHTHBIX UICTOYHHUKOB:

3.6. 3
MAaKCIIMYMBI — A=2m ; m=0+1+2 +£3

vl
MITHIMYMET — ﬁ={21rr+l_];, m=0,+1,+2 +3___
Hudpakius cpera. JuppakuuoHHas pemeérka. YcloBue
HaOJIIO/IEHUsI TJIABHBIX MAaKCHMyMOB IIpM HOpPMaJbHOM
NaIeHUd MOHOXPOMAaTHYECKOT0 CBETa C JUIMHOM BOJIHBI A
Ha pemeTKy ¢ nepuoaoM d:
dsing,, =miA,m=0,+/-1,+/-2,+/-3,..
dsing

3.6.11
m
mA,




3.6.12 Jucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU JIY AJIU3M
411 I'umore3a M. [Tnanka o kBantax. ®opmyna [Tnanka: E = hv
®otonbl. DHeprus (HoToHa:
E=hy="
= V=_—_=mPC
7 p
E
hv
412
y)

hc




pc

Nmnynsce ¢porona:

©

hv




413 ®doroaddexr. Ombritet  AI.  CroneroBa.  3aKOHBI
o doroaddexra
YpaBHenue DifHmTeiHa 11 GoTodPdexTa:
E(IJOTOHa = ABbIXoJa + E\uumax
¢dorona
ABBIXOIA
+
414
KHHMax
e,
hc
E(l)OTOHa =hv = 7!
¢orona

hv




hv

hc
hc
ABbIXOAa = h‘va =
Kp
BBIXOJa
Kp
A
Kp

hc




E

KHHMax

E
KHHMAX
2
mv
2
max
euU

3art

4.1.5

JlaBneHue cera.




JlaBieHne  cBeTa  Ha  TOJHOCTBIO  OTPAXKAOIIYIO
MOBEPXHOCTh W HA  TOJHOCTHIO  IMOTJIOHIAIOIIYIO

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

421

HnaHeTapHa;I MOACIb aTOMa

422

[Tocrynatel bopa. M3ny4yenne u nornormieane GoTOHOB Ipu
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUH HA JPYToil:

hv, = he =|E,-E

mn -
Y

m |

4.2.3

JluneiuaThie CIIEKTPHI.

CrexTp ypoBHEH dHEpruM aTOMa BOIOPOJA:

13,698
E, =222 n-1.23, .

ne

4.3

OU3NKA ATOMHOI'O SA/1PA

43.1

Hyxnounnas mozaens siipa ['eiisendepra — MBanenko. 3apsin

sapa. MaccoBoe unciio saapa. M3oromnst

4.3.2

PannoakTMBHOCTB.
Anbda-pacnian;

A A 4

s X—>Y+ ;He
bera-pacma.

DneKTpoHHBIN B-pacnan:

A A 1] -
s X—= Y+ je+v,
[TosutponnsIit B-pacma:
A A 0=, .,
sX—= Y + j€ TV,

lNamma-uznydenue

433

3aKoH paJMOaKTUBHOTO pacmaja;

=t

N(t) = No* 2T

N(t)




[Iycth M — macca paanoakTUBHOIO BemiecTBa. Torna

=t
m(t) =mo*2T

m(t)




434

SInepusle peakuuu. JleJleHUE U CUHTES sIEp




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HUHTEPHET
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