I'ocynapcTBeHHOE OrOIPKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
Camapckoii obiactu cpefnsst o01eoopazoBaTeabHas KO
c. [llunan myHununansHoro paiiona Kpacuosipckuit Camapckoii o0nactu

PACCMOTPEHO ITPOBEPEHO YTBEPXJIAIO
Ha 3acenanun MO 3aMecTHTENb AUPEKTOPA Hupextop 'bOY COLLI ¢
IIporokoa Nel mo YBP [Iunan
ot«29» aBrycra 2025r. ICynotickas T.A./ [Toiasao H.IT./
Pykosoautens MO [Ipukas Ne91l-ox
/Kounparsesa E.E./ «29» asrycra 2025r. oT «29» aBrycra 2025 .

Pabouas nporpamma
(ID 6886342)

Ipeamer (kypc): @Pusnka. Yriry0J¢HHbIH YPOBEHb
Kuacc: 10-11 xmaccsl

KonnyectBo yacoB no yueOHoMy miany: 10 kmacc- 170 4., 11 knmace- 170 u. B rox; 10 xmace- 5 4., 11 xnace
— 54. B HEJENIO

CocrasieHa B cooTBeTcTBUU ¢ DenepanbHoil paboueil mporpamMmoi o yueOHOMY IpeaMeTy
«Pu3uka. YriyOnEéHHbIH yPOBEHb)»

CocraBurteab: KonnparneBa E. E.

YueOHuKH:
Asrtopsr: I'.5. Msxkumes, b.b. bByxosues, H.H. Cotckuit

HaumenoBanue: «®Pusuka. Kitaccuueckuit kype» 10-11kmaccst
bazoBelii 1 yrinyGieHHbI ypOBEHb

U3narensctBO, roa: Mocksa «lIpocsemenney, 2024rox

2025 .









HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HAa YpPOBHE CpeaHEero oOIero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS
OCHOBHOHM o0Opa3zoBaTeabHON Mporpammsbl, mpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€toM denepanbHOi paboueit mporpammbl BocnuTanus u Konnenmmn
npenojaBanus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHBIX OpraHU3aIMIX
Poccuiickoit  ®enepanyu, — peaqu3yOIIMX  OCHOBHBIE  00Opa30BaTElIbHBIC
IPOTrPaMMBlI.

[Tporpamma no ¢usmke onpenenser 00s3aTeNbHOE MPEAMETHOE COJEPKaHuE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHHSI TEM U Pa3/eioB
y4eOHOIr0 IpeIMeTa C YYETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKA Y4eOHOro Tpoliecca, BO3pPAaCTHBIX OCOOEHHOCTEH  OO0y4arouuxcs.
[Iporpamma mo ¢usuke Aa€r mNpeAcTaBIE€HUE O LENAX, COJAEp)KaHUH, OOIIeH
CTpaTeruu OOy4YeHHs, BOCHUTAHUS M PA3BUTHS OOYYaIOLIMXCS CpEACTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca (u3uMku yriayOJEHHOTO YPOBHSI NO3BOJISIET pEaIn30BaTh
3aJ1a4i Npo¢eCCUOHAIbHON OPUEHTALlMH, HAPaBJIECHO HA CO3JIaHUE YCIOBUH 1Jis
IPOSIBJICHUS] CBOMX HHTEIJIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEM KaxKIbIM
oOydJaronuMmcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUs O00pa3oBaHUS B
OpraHu3alusX Npo(ecCHOHATBHOTO O00pa3oBaHUA [0 Pa3IMYHBIM  (U3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIbHOCTSIM.

B nmnporpamme mno ¢Qusuke onpenensrorcs IUIAHUPYEMBIE pe3yJbTaThl
OCBOEHHUSA Kypca (PU3MKK Ha YpOBHE CPeAHETO 00IIero o0pa3oBaHus: TUIYHOCTHBIC,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOonéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTUYECKOM OCHOBOM [IJIsi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METaNpeAMETHbIM UM TPEAMETHBIM pe3yJibTaTaM OOYYalolMXCsl, OCBOMBILIUX
nporpaMmy 1o (U3UKE Ha YPOBHE CpeaHero oOmero oOpa3oBaHus Ha
yri1yOJIEHHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/I.

[Iporpamma no (pu3mKe BKIIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (U3MKKM Ha yriayOJEéHHOM
YpOBHE, B TOM YHCJIE IPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00yUeHUS;

coaepkanue yueOHoro npeamera «Pu3nkay 1mo rogam o0yueHHs..

[Iporpamma 1o (Qu3MKEe HMEET TPUMEPHBIH XapakTep U MOXKET OBbITh
MCIOJIb30BaHa YUYUTENIMU (PU3HUKH JIJIs1 COCTABJICHHS CBOMX pab0YMX IMPOrpamMmM.

[Iporpamma no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEH U
NPEeIOCTaBISET BO3MOXKHOCTH JUIsl peaju3allid  Pa3u4HbIX METOJUYECKUX
MOJIXOJ0B K MpenojaBaHui0 (U3UKK Ha YriayOJEHHOM ypOBHE NHpPHU YCIOBUHU
COXpaHEeHHUs1 0043aTeNbHOM YaCTH COAepPKAHUSI Kypca.



dusuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpysxkaroriem Mupe. [IkonbHbIN Kypc GU3UKH — CHCTEMOOOPa3yIOIIHiA
JUISI €CTECTBEHHO-HAY4YHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB M SIBJICHHM, W3y4aeMbIX XHUMHEH, OWOJIOTHEH,
¢usndeckoit reorpadueir um actpoHommed. Vcmonp30BaHWE W AKTUBHOE
npuMeHeHue (U3NYECKUX 3HAHUW ONpeNeiuio XapakTep W OypHOE pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYeHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMH CBOMCTBaMHU. 3yueHue
(¢U3MKH BHOCHUT OCHOBHOM BKJaad B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0ydaromerocs, B ((OPMUPOBAHHE YMECHHH MPUMEHSTh HAyYHBIH
METO/]1 TIO3HAHUSI IPY BHITIOJITHEHUH UMH YY€OHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca (u3uKu Ha ypOBHE CpEeIHET0 OOIIET0 00pa30BaHUs MOJIOKEH
pAI UAeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIHUIIBI €r0 MOCTPOEHUS.

Hoea uenocmmuocmu. B COOTBETCTBHM C HEM KypC SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pPa3leioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUUM C HEW Marepuayn Kypca (QU3MKu
o0beMHEH BOKPYr (Qu3nueckux Teopud. Bemnymum B Kypce sBIsieTcs
dbopMHpoBaHUEe TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
ToJie.

Hoea cymanumapuzayuu. EE peanuzanus TpearonaracT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBSA3M PAa3BUTHS
¢u3ukn ¢ pa3BUTHEM oOOLIeCTBAa, a TaKkKe C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPOOIeMaMHu.

Hoea npuxnaonoii nanpaenennocmu. Kypc duzuku yriyOoa€HHOTO ypOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN H3YyYECHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBaroTcs Ha
YpOBHE OOHIMX MPEACTaBICHUI U COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHUH.

Hoea 3konocuzayuu peannsyeTcs NOCPEACTBOM BBEICHUS SJIEMEHTOB
collepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHH, a Takke OOCYXIEHUs
po0JieM palMoOHAIBHOTO IPHUPOIOTIONIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MporpamMmbl M0 (GU3KKE JOHKHO ObITh MOCTPOCHO HA
MPUHITUTIAX CUCTEMHO-IIEATeTLHOCTHOTO Toaxona. st ¢dusuku peannsarust dTux
OPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUK CAMOCTOSITENIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYIOIIero ¢akrtopa ydeOHoro mporecca. s yrimyGiaéHHoro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEBHOTO YYEHHYECKOTO SKCIIEPUMEHTA,



BKJIIOUYAIOIIETO (PPOHTAIBbHBIE YUYEHUYECKHE OMNbITHl MpPU HM3YYEHUH HOBOTO
MaTepuaia, JjabopaTopHble padoThl U pabOThl MpakThKyma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3auuud (GU3MUECKOro TMpakTUKyma. B mepBom ciydae
IpaKTUKyM npoBoauTcs aubo B koHue 10 u 11 kimaccos, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM H3 JTHX KiaccoB. Bropoit cmoco6 — 3710
UHTETpalus paboT MpakTUKyMa B CHUCTEMY JaObOpaTOpHBIX paboT, KOTOpHIC
IPOBOJSATCA B Mpolecce u3ydeHus paszznena (temsl). [lpu stom mon paboramu
IPaKTUKyMa MOHUMAETCs] CaMOCTOSITEILHOE UCCIIEI0OBAHUE, KOTOPOE MPOBOJUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOMIaroBOi MHCTPYKIIUU.

B mporpamme mo ¢usMke cucTeMa YYEHHYECKOTO0 JKCIIEPUMEHTA,
1a00paTOpHBIX padOT M MpaKTHKyma MpeACTaBiIeHAa €AUHBIM mepeuyHeM. Bridop
TEMATUKU U 3TUX BUAOB YUCHHUECKHUX MPAKTHUECKUX PabOT OCYIIECTBISETCS
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOLECCa UCXOS U3 OCOOEHHOCTEN MOYyPOYHOIrO
IJIAHUPOBAHMSI U OCHalleHusa KaOuHera ¢usuku. [lpm 3TOM oOOecneunBaercs
OBJIaJICHHE OOYYaIOUMMHUCS YMEHUSAMH TPOBOJUTH NpPSMblE U KOCBEHHBIE
U3MEPEHMs], UCCIIEI0OBAaHUS 3aBUCHMOCTEW (DPU3MUECKUX BEIMYUH M TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YAENSAETCS PEIICHUIO PACUETHBIX M KadeCTBEHHBIX
3agad. [Ipu 3TOM Ans pacy€THBIX 3aJa4 IPUOPUTETOM SBIISIOTCA 33JauM C SIBHO
3aJJaHHOW M HESIBHO 3aJJaHHOW (PU3WYECKON MOJIENbI0, O3BOJISIONINE IPUMEHSITh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOIO paszjelia Kypca, Tak U
WHTETPUPYS MPUMEHEHUE 3HAHUIA M3 Pa3HbIX pa3fenoB. [ KauecTBEHHBIX 3a71adu
MPUOPUTETOM SBIIIOTCS 3aJaHUSl Ha OOBSICHEHHE/TIPEACKa3aHWEe TPOTEKAHUS
(bu3HUecKuX SBJICHUN U MPOIECCOB B OKPYKAIOUIEH KU3HH, TpeOyroIIre BhIOOpa
(puzryeckoi Moaenu sl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUEeHUI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJE€HHOTro
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aTbCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (QU3MKKM JODKHO OBITH HEOOXOAMMOE
nabopatopHoe OOOpyIOBaHUE MJIi BBIIOJHEHHUS YKa3aHHBIX B IpPOrpaMMe IO
¢u3NKe YYEHUYECKUX ONBITOB, JIA0OPATOPHBIX paboOT W pPaboOT MpaKTHUKyMma, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pYA0BAHHUE.

JeMoHCcTpanmoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHON JOCTATOYHOCTH UM  OOECHEYMBAET IOCTAHOBKY
MEPEUUCIICHHbIX B MporpaMMe Mo (U3MKe KIIOUEBbIX JEMOHCTpalUil s
UCCIICIOBAHUSI ~ M3Y4YaeMbIX  SBJCHHMM M  OPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX paldoT
dopMupyeTcss B BUIEC TEMATUYECKUX KOMILUIEKTOB M OOECIIEUMBAETCS B pacuére



OJTHOTO KOMIUJIEKTa Ha JABYX oOOydarommxcs. TeMaTH4ecKhe KOMILIEKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(DPOBBIX TabopaTopuil.

OCHOBHBIMH TEJISIMU U3Yy4eHHUS (DU3UKU B 0OIIEeM OOpa3oBaHUU SIBIISIOTCS:

dbopMHpOBaHUE UWHTEpPECAa W CTPEMIICHHUS OOydYaloluxcsi K HaydHOMY
W3YYCHHUIO TPUPOJII, Pa3BUTHE UX HMHTEJUICKTyalbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJbTaTa MU3y4YeHHs] OCHOB
CTPOCHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAaHUU U HaYYHBIX JJOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUM O poiau (PU3UKU JJisi PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

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

JlocTxeHre 3TuX Liejeil oOecreunBaeTcsl peuIeHUeM CIeAYIOUUX 3a/1ad B
npoIiecce u3ydeHus Kypca (U3MKU Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUsAX,  BKJIIOYAas  MEXaHUKY,  MOJEKYJISpHYO  (DU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHUIN MIPUMEHATH TEOPETUUECKUE 3HAHUS 1 OOBSICHEHUS
bU3UYECKUX SIBICHUNW B MPUPOJAE M ISl NMPUHATUS TPAKTUUECKUX PEHICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 3aJad C SIBHO 3a/IaHHOM
(¢uznyeckol MoneNblo, 3a/ay, MOJApa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/1aHue
¢u3nueckoil MOJENH, aJeKBAaTHOW YCIOBHUSIM 3a/adyd, B TOM 4YHCIE 3a/1a4
UHKEHEPHOIO XapaKTepa;

MOHMMaHWe (U3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUSHUS HAa OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJAMH CAMOCTOSITENBHOTO IUIAHUPOBAHUSI M TPOBEICHUS
(Gu3MUeCKMX HSKCIEPUMEHTOB, aHalW3a W MHTEpHpeTanuud uH(opmanuu,
onpeaeneHus J0CTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

CO3JaHHE YCJIOBHH [JIi pa3BUTUS yYMEHUN MPOEKTHO-UCCIENO0BATENbCKOM,
TBOPYECKOM JIESTEIIbHOCTH;



pa3BuTHE MHTEpeca K chepaM nmpodhecCuoHATHLHON AeSTENHPHOCTH, CBA3AaHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus yudeOHoro mpeamera «®Ddusmka» Ha ypOBHE CpEAHEro OOIIero
oOpa3zoBaHusi BbIOMpaETCs OOYyYAIOUUMUCA, I[UIAHUPYIOMUMH MPOAOJIKEHUE
0o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb Ja0OpaTOPHBIX WU
NPAKTUYECKUX paboT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JEJaeT BHIOOD
MPOBEJCHUS J1a0OpaTOPHBIX pPabOT ¥ OMBITOB € YYETOM WHAMBHIYATbHBIX
0COOEHHOCTEN 00yYarOIIHNXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pasznen 1. HayuHblii MeTO/1 MO3HAHUS TPUPOBI.

®dusuka — pyHIaMeHTaNbHasg HayKa o mpupoje. Hayunslii MeTo mo3HaHus U
METO/IbI UCCIIeNOBAaHUS (GUBUUECKUX SBIICHUH.

OKCIIEpUMEHT U TEOpHsl B MpoLecce MO3HaHus mpuponbl. Habmionenue u
AKCIIEPUMEHT B (pH3HKe.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (AHAJOTOBBIE W LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuit  GU3MYECKUX  BedIUYUMH  (aOcoNroTHAs U
OTHOCHUTE/IbHAS).

MopnenupoBanue (pU3NYECKUX SBJICHUM U MPOLIECCOB (MaTepuaibHas TOYKA,
a0OCONIOTHO TBEPJOE TEJO, WAcaNbHAs KUIAKOCTh, WJCANbHBIA Ta3, TOUYCUHBIN
3apsan). ['unoreza. @u3znyueckuil 3aK0H, TPaHUIIBI ero mpuMeHuMocTu. dusndeckas
TEOpUS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOUN I€ATEIbHOCTH JIFOACH.

Yuenuueckuit s3xcnepumenm, nadopamopmusie pabomol, npAKMuUKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUST B LEMU MOCTOSHHOTO TOKAa MPH
MTOMOIIY aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIIHHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nabopatopueit no ¢usuke. Ilpumepsl u3MepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexanuueckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXAHMYECKOIO JBUKECHHUSL.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a7a41 MEXaHUKH.

Paguyc-BekTop MarepuasbHOW TOYKH, €r0 MIPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTepHaIbHOM TOYKH, MX TMPOEKUHUHU HAa OCH CHUCTEMbI KOOpJMHAT.
CnoxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE IBUKEHHE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTE€PUAIbHON TOUYKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMmajeHue. YCKOpeHue CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO MO/ YIioM K TOPU30HTY. 3aBUCMMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpaPUKH.



KpuBosmHenHoe  nBWKEHME. J[BMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYXXKHOCTH. YTJOBas W JIMHEWHas ckopocTh. Ilepuoa u yactora oOpaileHus.
[lenTpocTpeMutensHoe (HOpMabHOE), KacaTeabHOE (TAaHT€HIIMAIBHOE) U TOJHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

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

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIUTFOCTpAIUS KHHEMAaTUYECKUX XapaKTEPUCTUK
JBUKCHUS.

Crioco0bI UCcclieIOBaHUS ABMKEHUI.

WnmrocTpanust npeaenbHOro nepexoa i U3MepeHre MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO31yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBmxeHUs Tena, OPOIIEHHOIO IOJ YIiOM K TOPU3OHTY U
TOPU30HTAIIBHO.

HamnpaBneHnue cKkopoCTH Npu ABUKEHUH 110 OKPY>KHOCTH.

[IpeobpazoBaHue YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEH IBMKEHUS OJHOTO M TOTO XK€
Tela B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padbomoi, nPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JABM)KEHHS C LETbI0 OMNpENeIeHUs MTHOBEHHOU
CKOpPOCTH.

M3mepeHne yCKOpEeHMs MpU NPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JBUKEHUHU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH IMYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBYKEHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue 1M (PPOBOI TabopaTopun).

W3yuyenune nABWKEHHS Tena, OpOIIEHHOro Topu3oHTaibHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPONMOPLUOHAIBHONM 3aBUCHMOCTH MEXIY JaJbHOCTBIO
IIOJIETA U HAYAJIbHOM CKOPOCTHIO TENA.

W3yyeHue JBUKEHHUS Tella MO OKPY)XHOCTH C TOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TNepuoAa OOpallleHUs] KOHUYECKOTO MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. [IpmHnmn
oTHOocuTenbHOCTH [anunes. HemHepuunanbHble cucTeMbl OTCUYETA (ONpENEIICHHUE,
IpUMEPBHI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HproToHa 17151 MAaTEPUAIIBHOM TOYKH.

Tperuit 3akoH HproTOHA 17151 MaT€pUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHUSA. OKBHUBAJIEHTHOCTh TIPaBUTALMOHHOM U
MHEPTHON MAaCCBI.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHUS] CBOOOJHOTO NaJE€HUS OT BBICOTHI
HaJl IOBEPXHOCTHIO IUIAHETBl W OT reorpaduyeckoi MMUpPOTHL. JIBHXKEHHE
HEOECHBIX Tell ¥ UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Ttema, mBmxkymerocs c
YCKOPEHUEM.

Cuna tpenns. Cyxoe tpeHue. CHila TPEHUS CKOJIBKEHUS W CHIIA TPEHUA
nokos. Kospduuuent tpenus. Cuna coOnpoTHBICHHS IPH JBHKEHUU Tella B
KUJKOCTH WJIK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHUS.

Hasnenne. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: ITOAIIUITHUKM,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

Habmroienue nBUKeHUs Tell B MHEPLUAIbHBIX U HEMHEPLUATIbHBIX CUCTEMAX
OTCYETA.

[IpyHIMT OTHOCUTENBHOCTH.

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

CpaBHEHHE  PaBHOACUCTBYIOMIEH  MOPWIOKEHHBIX K TeIy CHI  C
IIPOU3BEICHUEM MACCHI TEJIA HA €0 YCKOPEHUE B MHEPLIUAIIBHONW CUCTEME OTCUETA.

PaBeHCTBO chil, BOZHUKAIOIIMX B PE3YJIbTATE B3aUMOIEHCTBUS TEL.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U ITAJICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHUME CUJI TPEHHS TIOKOS, KAUEHUSI U CKOJIbKEHUSI.

Yuenuueckuit skcnepumenm, nadopamopnuvie padbomot, nPAKMUKyM.

N3mepenne paBHOACHCTBYIONIECH CUII ITPU IBMKEHUH OpycKa MO HaKJIOHHON
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBHUCHUMOCTH BPEMEHU JBMKEHHsI Opycka I0
HAKJIOHHOW ITIOCKOCTH HA 33JJaHHOE PACCTOSTHUE 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 koddUIlMeHTa TpEeHHs 10 BEJIMYHMHE YrIIOBOro kKoddduimenta
3aBucuMocTd Fop(N).

HccnenoBanue nBHKeHHs OpycKa MO0 HAKJIOHHOM MIIOCKOCTH C IEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.
N3ydeHne NBUKEHUSA I'py3a HA BaLy C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.
AOGcomoTHO TBEpAOe Teno. I[locTymarenbHoe M BpallaTelbHOE JBHXKEHUE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpaumieHus. llnedo cuibl.
CroxeHne cwil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.
YcoBus paBHOBECUS TBEPAOTO TEIIA.
YcrolunBoe, HeyCTOMYMBOE, 0e3pa3TuIHOE PAaBHOBECHE.
TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHIUTEWH,
CTPOMTENBHBIN KPaH, peIIETYaThIE KOHCTPYKIIUU.
Jemoncmpayuu.
Y coBust paBHOBECHS.
Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nadvopamopnsie pabomot, npaKmukKym.
HccnenoBanue yciaoBUM PaBHOBECUS TBEPAOrO Tejla, HWMEIOLIErO0 OCh
BpalICHUSI.
KoHcTpynpoBaHne KpOHIITEWHOB U PACYET CUIT YIIPYTOCTH.
N3ydeHne yCTOMYMBOCTH TBEPIOIO TeEJla, UMEIOLIET0 IUIOAb ONOPBI.
Tema 4. 3akonsl coxpanenus é mexanuxe.
Nmnynbc MaTepuagbHON TOUKH, CHCTEMBI MAaTEPUAIIBHBIX TOUYEK. L{eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUH LIEHTPa Macc.
NMnynibe CUibl 1 NI3MEHEHHUE UMITYJIbCA TENA.
3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBHKECHUE.
MoOMEHT uMIyJibca MaTepUAIBHOM TOUYKHU. [IpencraBieHne 0 COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.
PabGoTa cuibl Ha MajgoM M Ha KOHEYHOM mnepemeleHud. ['paduueckoe
npeACcTaBieHUEe padOThl CUIIBI.

MOIIHOCTH CUIIBL.

Kunernueckas sHeprus marepuanbHOil Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOU YIHEPTUU MATEPUAIIBHON TOUKHU.



[loreHnuanbHple W HENOTEHLUWANbHbIC CUJbl. [loTeHIManbHas >SHEpPrus.
[ToTennmanbHas >Heprust ynpyro nepopmupoBaHHoOW npyxkuHbl. [loTeHmambHas
SHEprusl Teia B OJHOPOJHOM IpaBUTALIMOHHOM Imoje. [loTeHnumaneHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JIe OJIHOPOJHOTO I1apa (BHYTpU U BHE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

Cs3b pabOThl HEMOTEHUHUAIbHBIX CHJI C HW3MEHEHUEM MEXaHHUYECKOU
SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTHH.

VYrpyrue u Heyrpyrue CTOIKHOBEHHUS.

YpaBHeHune bepHy/M 171 WICAUIBHOM >KUIKOCTH KaK CIICJICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpOMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

W3mepeHne MOIHOCTH CUJIBL.

M3MeHeHne 3Hepruu Tela Npu COBEPIICHNUN PaOOTHI.

B3anmHbIle npeBpallieHUs] KWHETUYECKON W MOTEHIHMAIBHOW SHEPTUM IPH
JNEUCTBUM HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue PHEPIUH MPU CBOOOHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmuKym.

N3mepenue umiyJibca Tesaa o TOpMO3HOMY ITyTH.

W3mepeHne CHIIbl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOMIS U MOLIHOCTH
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne coOXpaHEHNs UMITYJIbCA ITPU YIIPYTOM B3aUMOJIEVCTBUH.

N3mepeHne KHHETUYECKOM YHEPTUH TEJIA 10 TOPMO3HOMY ITyTH.

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

Onpenenenue padbOThl CHIIBI TPEHHUS NPHU JIBMXKEHHM Tella MO0 HAKJIOHHOM
IJIOCKOCTH.

Pa3nen 3. Mosiekyasipaasi pu3uka M TEpMOJUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU Meopul.

OCHOBHBIE TMOJIOKEHUSI MOJEKYIsipHO-KUHeTH4Yeckon Teopun (MKT), ux
onbITHOe oOocHoBaHue. Juddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JNBW)KEHUS M B3aMMOJCHCTBUS YACTHI[ BellecTBa. Monenn CTpOEHHsS TIa3oB,
KUJIKOCTEH W TBEPABIX Tel U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX



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

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

Mopens uaealbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKONM TEOPHUM: YACTHIIBI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBble 3akoHBI. YpaBHeHue MeHneneeBa—Kiamneipona. AOcoitoTHas
temneparypa (mkana temmnepatyp KenbBuna). 3akon Jlanerona. M3omponeccs B
U7ceallbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

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

CBs13b a0COJIFOTHOM TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeaHEN
KUHETHUYECKOU SHEPTUEH ITOCTYIIATENBLHOIO TEMJIOBOIO IBMYKEHUS €€ YaCTHLL.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE TPOLIECCHI: TEPMOMETD,
OapoMeTp, MoIyYeHUE HAaHOMATEPUAIIOB.

Hemoncmpayuu.

Moaenu ABUKEHUS YaCTHI] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Buneoponuk ¢ 3anuceo peanbHOro OpOyHOBCKOTO IBHYKECHHUS.

Juddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKYJI.

Mopenu KpucTamIm4ecKuX pemeEToK.

HabGnrongenue u vicciieqoBaHUE U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, npaKmuKym.

HccnenoBanue mporecca YCTaHOBJIEHHsI TEIUIOBOIO PABHOBECHUS  IIpHU
TEMII000MEHE MEXKITY TOPSUYEH M XOJIOAHONU BOJOM.

M3ydyeHne H30TEPMHUUECKOrO mpolecca (PEKOMEHIOBAHO MCIOJIb30BaHUE
udpoBoii 1abopatopun).

M3ydeHune n30X0pHOro Iporecca.

N3ydenue n3obapHOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunbl.

Tepmogunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKOW CHUCTEMBbI. BHElIHNE U BHyTpeHHHE napaMeTpsl. [lapameTrpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CpPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMoONpou3BOJIbHAS — pellaKcalus
TEPMOANHAMHYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE 711 BHYTPEHHEHW JHEPIUH.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHLUEHTPALMS YaCTHUILl, BEICOKHE
TEMIIEpaTypbl. BeipaxkeHue 1uisi BHYTPEHHEW 3HEPTrUd OJHOATOMHOTO HJIEAJIBHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMoAUHAMUKe. Beruucienue padoTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegaya  kak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHus padorel.  KonBekuws,
TEIIONPOBOIHOCTb, U3TyYEHHE.

KomnuectBo Ttemnotel. TemnmoéMKOCTh Tena. YAenbHas M MOJISIpHAs
TEIUIOEMKOCTH BeEIlleCTBA. YpaBHeHHME Mailepa. VYaenbHas TeEIJIOTa CropaHus
ToruiiBa. Pacu€r kommuecTBa TEIIOTHI mpu Temionepenade. Illonarue 00
aauabaTHOM IpoIlecce.

[lepBblli 3aKOH TEpMOAMHAMHMKH. BHyTpeHHsAs odHeprusa. KomnmuecTtso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DSHEpruu
TEPMOIMHAMHYECKOU CHCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA IS PABHOBECHBIX IPOLECCOB: 4YEpe3
3alaHHO€ PABHOBECHOE COCTOSHUE TEPMOJMHAMUYECKOW CHUCTEMBI IMPOXOJUT
eIMHCTBEHHAs aauadbara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO IepeaaTh TEIJIOTY OT O0jiee XOJIOAHOTO Tela K 0ojiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTs IpUpPOIHBIX TPOLIECCOB.

[Tpunnumnel aectBus TeroBbix MammH. KII/I.

MaxkcumansHoe 3HaueHue KII. [ukin Kapno.

DKOJIOTUYECKHE ACHEKTHl UCIOJIb30BAHUS TEIUIOBBIX ABUTaTenei. TermnoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEbI.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKUE MPOLIECChl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, IU3ENIbHBIA U KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuWHA,
MOJIYYECHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJIb30BaHUEM TEIIJIOBOTO HACOCA, YTUIIN3alUs OMOOPTaHUYECKOTO TOTUTMBA JJIs
BBIPAOOTKHU «TETUIOBON» U AJIEKTPOIHEPIHUH.

Hemoncmpayuu.

W3meHenue TemrepaTypsl py ainadaTHYecKOM paCIIupEeHHH.

Bo3nymHoe orauso.

CpaBHEHHE yIETbHBIX TEIUIOEMKOCTEN BELIECTB.



CriocoObl U3MEHEHHSI BHYTPEHHEH SHEPTUu.

HccnenoBanue aqnabaTHOrO mpolecca.

KoMIbroTepHbIE MOJIENH TEIUIOBBIX ABUTATENEH.

Yuenuueckuit skcnepumenm, nadopamopnuie padbomot, nPAKMUKYM.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanune npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

W3yyeHue B3aMMOCBSI3U DHEPIrUM MEXMOJIEKYJISIPHOTO B3aWMOJIECHCTBUSA U
TEMIIEpaTypbl KAIIEHUS KUIKOCTEH.

Tema 3. Azpezamnvle cocmosanus geuyecmea. Pazoewvle nepexoonl.

[lapooOpa3oBanue u KoHAeHcalus. VcmapeHue W KureHwe. Y eiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacpleHHble W HeEHachblllleHHbIe mnapbl. KadecTBeHHas 3aBUCHMOCTH
IUIOTHOCTH Y JABJICHHSI HACBILIEHHOTO IIapa OT TEMIIEpaTypbl, UX HE3aBHCHUMOCTb
0T 00bEMA HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3nyxa. AOCOJIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
KpuctaiyioB. [lnmaBieHne W KpuUcTau3anusa. YJIeNbHAs TEIIOTa IUIABJICHUS.
CyOmmmarusi.

Hedopmanuu tBEpaOTO Tena. Pactsxenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmaruii.

TennoBoe pacimpeHue XKUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacipenre. AHTapMOHHM3M TEIUJIOBBIX KOJIeOaHU YaCTHUIl BEIECTBA KaK MPUYNHA
TEIUIOBOTO pacHIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3Hepruu B (ha30BbIX EPEXOaax.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTspKeHHE. K03 (PUUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanmuiapasie sBnenus. JlapieHne noa UCKPUBIEHHONW MMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlamnaca.

TexHuuecKkue yCTpPOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI:  KUIKHE
KPHUCTaJIbl, COBPEMEHHbIE MaTEPHAJIbI.

JHemoncmpayuu.

TermnoBoe paclupeHue.

CBolicTBa HaChIILIEHHBIX apOB.

Kunenune. Kunenue npu moHM>KEHHOM JIABJICHUU.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSYKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBieHuUs.

Moneny HeHbIOTOHOBCKOM KUAKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MIIABJIEHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

HaGmronenune manbix aegopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, nPAKMUKYM.

N3ydeHne 3aKkOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

W3ydeHne CBOMCTB HACHIIIEHHBIX M1apOB.

N3mepenne aOCONMIOTHOM BIAKHOCTUM BO3JyXa M OIIEHKAa MacChl MapoB B
MOMEILICHUY.

N3mepenue korpduiiieHTa moBepXHOCTHOTO HATSYKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH  JepopMalMi pe3MHOBOrOo oOpas3ma  oOT
MPUIOKEHHON K HEMY CHJIBI.

Paznea 4. JiekTpoauHamMuka.

Tema 1. dnekmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMSA. OIEKTpUYeCKnd 3apsa. /[Ba Buna
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHWKHM, MOHMAIEKTPUKH ¢  MHOJYIPOBOJIHUKH.
DONeMEHTapHbId JJNEKTPUYECKUN 3apsil. 3aKOH COXPAHEHMs JJIEKTPUYECKOTO
3apsja.

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

DIIeKTpUYECKOE o€, Ero AeicTBUE HA DIEKTPUYECKUE 3aPsiIb.

Hanpsoxkénnocts  anektpuueckoro  mosd.  IIpoOubiii  3apsn.  Jlunum
HANPSHKEHHOCTH 3JIEKTPUYECKOro nojisi. OJHOPOIHOE IIEKTPUYECKOE TTOJIE.

[ToTeHIIMaNBHOCTD AJIEKTPOCTATUYECKOrO NOoJiA. Pa3HOCTh MOTEHIMANIOB U
HamnpspkeHue. lloTeHumanbHas sSHeprus 3apsiia B DJIEKTPOCTATUUYECKOM MOJIE.
[ToTennuman 3nexTpocTatuyeckoro mnojis. CBsA3b HANPSHKEHHOCTH TOJIS U pa3HOCTH
MOTEHIIMAJIOB [IJIST  AJIEKTPOCTATUYECKOTO TMOoJs (KaKk OJHOPOJHOTO, TaK H
HEOITHOPOJIHOTO).

[TpuHIUT Cynepno3uIUU SJIEKTPUYECKHUX MOJIEH.

[Tone Toueunoro 3apsna. Ilose paBHOMepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro Mo 00bEMy mapa. I[losme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUTOCKOCTU. KapTuHbl JUHUN HANpsDKEHHOCTH JTHX TONeH |
AKBHUITOTECHIIMAIHHBIX TOBEPXHOCTEH.

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

JusnekTpuku B JJIEKTPOCTATUYECKOM  IMOJIeE. JusnekTpuueckast
ITPOHMIIAEMOCTD BEILIECTBA.



KonaeHcaTop. D1eKTpOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenpsHoe coenMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JIJIEKTPOCKOIL,
AJIEKTPOMETP, DIEKTPOCTATHYECKass 3alluTa, 3a3eMJIEHHUE DJIEKTPOIPHOOPOB,
KOHJIeHCaTOphl, reHepatop Bau ne ['paada.

Hemoncmpayuu.

YCTpONCTBO ¥ IMIPUHIUI IEUCTBHUS JIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TIOJIE JBYX 3aPSKCHHBIX IUIACTHH.

Mopens anekTpoctaruueckoro renepartopa (Ban ne I'paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DNeKTpocTaTuIeCKas 3aluTa.

Y CTpOUCTBO U IEMCTBUE KOHIEHCATOPA MTOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCHMOCTh  DJIEKTPOEMKOCTH  IUIOCKOTO KOHAEHCAaTOopa OT IUIOLIAIN
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 31EKTPUUECKOr0 MOJIA 3apsHKEHHOTO KOHAEHCAToOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuii 3xcnepumenm, nadopamopmuvie pabomol, nPAKMUKyMm.

OueHka cuil B3aUMOJICUCTBUSA 3apsS>KEHHBIX TEIL.

HabGnronenue npeBpallieHus SHEPTUH 3apsSKEHHOTO KOHJEHCATOpa B YHEPTHUIO
W3JIyYEHHUS CBETOAUO/A.

N3ydeHune npoTeKaHus TOKA B LIENHU, COAEPKALIEH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MMOTEHIHAJIOB (HanmpsHKEeHUs ) pu
MTOCJIEA0BATEIBHOM COEMHEHNH KOHIEHCATOPOB.

HccenenoBanure paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. I[Tocmosnmblil 31eKmpuiecKuil mok.

Cuia Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. MCTOYHUKH
toka. Hanpsokenune U n O/1C €.

3akoH Oma J171s1 yJacTKa LIETH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHMKA OT €ro JIMHBl W IUIOMIAJAN MOMEPEYHOTO CEUYEHUS.
Y nenpHOE COMPOTUBIICHUE BEIIECTBRA.

[locnenoBaTenpHOE, MapajuIeIbHOE, CMEIIAHHOE COEIMHEHNE MPOBOAHUKOB.
Pacuér pazBeTBnEHHBIX ekTpuieckux 1emnei. [Ipasuna Kupxroda.



PaGoTa snexrpuieckoro Toka. 3akoH Jxoyms—Jlenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TersioBas MOIIHOCTh, BbIAEIse€Mas Ha
pe3ucrTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJIHOM  (3aMKHYTOH) DJIGKTpUYECKOM Ienu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3aMbikanue.

KoHaeHcaTop B 11enu MOCTOSIHHOTO TOKA.

TexHuyeckrue YyCTpOMCTBA M TEXHOJIOTMYECKHE IMPOIECCHL: aMIIEpMETP,
BOJITMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepeHne cuiibl TOKa U HapsHKEHUS.

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

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOLIAM MTONIEPEYHOIO CEYEHUSI U MaTepHaIa.

HccnenoBanye 3aBUCHMOCTH CHIIBI TOKA OT CONIPOTUBIIEHUS ITPH IIOCTOSSHHOM
HaIpPsHKEHUU.

[Ipssmoe n3mepenne D/1C. KopoTkoe 3aMbpIKaHHE TalIbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coemuHeHust ICTOUYHUKOB Toka, JJ1C OGaTapei.

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

Yuenuueckuii s3xcnepumenm, nabopamopnsie pabomot, npaKmukKym.

HccenenoBanre CMEMIAHHOTO COEAMHEHNS PEZUCTOPOB.

M3mepeHne y1eapHOro COMPOTUBIIEHMSI TPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKAa OT HANpsDKEHWS IS JIAMIIbI
HaKaJMBaHUSI.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHyTpEHHETO CONTPOTUBJIEHNS NCTOYHUKA TOKA.

HccnenoBanue 3aBucuMocTd DJ]C raJbBaHU4YECKOTO 3JEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

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.

OnekTpuyeckass MPOBOJAMMOCTb  Pa3JMYHBIX  BEIIECTB.  JIEKTPOHHAs
IPOBOJUMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTh CONPOTHUBJICHUS METAIJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKkuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

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

DJIEKTPUYECKUM TOK B AJEKTPOJIUTAX. DJIEKTPOJUTHYECKAs IUCCOLIMALIMS.
DnekTponu3. 3akonbl Papazaest AJisl JIEKTPOIIN3a.

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 MPUOOPHI: JHO/I,
TpaH3UCTOp, (POTOAUON, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA AJIFOMHUHMUS, JIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHUCUMOCTB CONPOTUBIICHHS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl atekTponu3a dapazes.

W ckpoBoii pa3psia U IPOBOAUMOCTE BO3yXa.

CpaBHEHHE TPOBOJAMMOCTH METAIVIOB U MOJIYIIPOBOJIHHUKOB.

OHOCTOPOHHSISI IPOBOIUMOCTD AHOJIA.

Yuenuueckuii s3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

HabGmronenue snekrpomsa.

N3mepeHne 3apsana ONHOBAJIEHTHOTO HOHA.

HccnmenoBanre  3aBUCUMOCTHM  CONPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH AHOAA.

Du3uyecKUil NPAKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEJIMYMH C UCIOJB30BAaHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEIHYMH.
O1ieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHnEe KOCBEHHBIX WM3MEpPEHHM, HCCIECIOBAHMM  3aBHCUMOCTEN
¢u3nUecKnX BETUMYHMH, TPOBEPKA NPENJIOKEHHBIX THMNOTe3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMaTUYECKHX  pas3fesiax «YUYEHUYECKUH  SKCIEPHMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MesknpeaMeTHbIE CBA3M.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCSL ¢ YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBS3EM C KypcaMu
MaTE€MaTUKH, OMOJIOTHH, XUMHUU, T€OrpaQUU U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYUHO20
no3HaHuA: SBIICHUE, HAY4YHbIH (akT, rumnoresa, (pu3nmveckas BEIMYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HW3MEpPEHHE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuxka: peuieHUe CUCTeMbl ypaBHeHHH. JlunedHas QyHKUHA,
napabona, runepobona, ux rpaguku U cBoiicTBa. TpuroHomerpuueckue (GpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTops! 1 MX MIPOEKLNK Ha OCH KOOPAMHAT, CJI0)KEHHUE BEKTOPOB.

Buonozua: mexannueckoe ABHKEHUE B XKUBOW mpupoze, nudpdysus, ocMmoc,
TEII000MEH JKMBBIX OPTraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl,
yTUIU3alusg OHMOOPraHWYECKOTrO0 TOIUIMBA [UJISl BBIPAOOTKU  «TEIUIOBOW» |
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSHKEHUE M KaIWJUISIPHBIE SIBJICHUS B IPUPO/IE,
AJIEKTPUYECKUE SIBICHUS B XKUBOU MPUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIpHAs Macca, MOJIYyYeHHME HAaHOMAaTepUalOB, TEIUIOBBIE
CBOMCTBa TBEPABIX TEJ, KUIAKOCTEH M Ira30B, )KUJIKHE KPUCTAILIbI, FIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, JIEKTPOIUTHYECKAs TUCCOLMALMS, FAIbBAaHUKA, JIEKTPOHHAsS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTH BO3TyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozua: npeobpa3oBaHue ABMKEHUN C UCIOJIb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M JKMJIKOIO TPEHUS B TEXHHUKE, CTATHYECKUE KOHCTPYKLHHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMM), HUCIIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHUKE (TMPOCKOMN, BOAOMET W JPYTU€), IBUrareib BHYTPEHHETO
cropanusi, nmaposasi TypOrHa, OBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
IOJIyYEHUS] COBPEMEHHBIX MAaTepUaJoB, B TOM YKCJIE HAaHOMAaTEpHUAJIOB, W
HAaHOTEXHOJOTHH, 3JIEKTPOCTATHUECKasl 3aluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, 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 (IIPSMOrO MPOBOAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, e€ HarpaBJI€HUE U MOYJIb.

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

MaruautHoe nosie B Bemectse. DeppoMarHeTuku, napa- u JUaMarHeTUKHU.



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

Hemoncmpayuu.

KaptnHa  nuHMI  WMHAYKOMM ~ MAarHATHOTO — TOJIA  TOJIOCOBOTO M
I0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

Kaptuna nuH1il MarHuTHOM MHAYKIIMY TOJISI ITTMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTBre AByX MPOBOAHUKOB C TOKOM.

Cuiia Ammnepa.

JeiictBrue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

HabGmronenue nBU>KeHUS MydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHumn JEUCTBHS AIIEKTPOU3MEPUTEIBLHOTO pubopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padoomult, RPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISI IOCTOSIHHBIX MArHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne 1€CTBUA MOCTOSSHHOIO MarHUTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CHJIBI TOKA.

OnpeneneHne MAarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIIEpA.

Tema 5. InekmpomazHumHas UHOYKYUAL.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOoTOK BekTOpa MarHUTHOU
uaaykiuu. 3JIC uHAYKUMH. 3aKOH HJIEKTPOMAarHUTHOW uWHAyKIuu Dapajes.
Buxpesoe snektpuueckoe nosue. Toku Dyko.

OJIC uHAYKUMK B MPOBOJHUKE, ABWKYIIEMCA B OJHOPOJHOM MarHUTHOM
ToJie.

[TpaBuno Jlenna.

NunyktuBHOCTh. KaTylika WHAYKTUBHOCTHM B LEMU IOCTOSHHOIO TOKA.
Ssnenue camonnaykuuu. 3/1C caMOMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KaTYILIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
M€4Yb, COJICHOM/I, 3aIlIATa OT JICKTPU3ALIMK TEJI IPU ABUKEHUU B MArHUTHOM MOJIE
3emutu.

JHemoncmpayuu.

Hab6nroneHue siBleHUs 2IEKTPOMAarHUTHOW WHTYKITHH.

HccnenoBanue 3aBucumoctd OJIC MHIOYKIMHA OT CKOPOCTH HW3MEHEHUS
MAarHUuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[TaneHue MarauTa B aITOMUHUEBON (MEIHON) TPyOeE.

SIBneHre cCaMOUHIYKIIUH.

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

Yuenuueckuii s3xcnepumenm, nadopamopnsie pabomot, npaKmuKym.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

OnpeneneHne UHAYKIIMA BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MOJIeNH IEKTPOMArHUTHOTO T'€HEPATOPA.

Pa3znen 5. KostedOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOIHBIE KOJICOAHMUS.

["apMmonunyeckue konebanusi. Kunemarnueckoe W JIMHAMUYECKOE OIMHMCAHUE.
DHepreTUUecKoe OMHUCAaHKUE (3aKOH COXPAHECHHS MEXaHWYeCcKOM sHepruu). BriBoj
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJEOaHU M3 UX IHEPreTUYECKOTO U
KMHEMAaTUYE€CKOTO OMTMCAHMUS.

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

[lepwon u uacrora konebanuii. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTEeMaTU4YeCKoro MasTHuka. llepuoa cBOOOAHBIX KOJIEOAHUN TMPY>KUHHOTO
MasITHHUKA.

[Tonsarue o 3aTyxarwmux KojedaHusx. BeiHyxneHHbie Kojebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BriusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUSI.

TexHuyeckue yCTpoMCTBAa M TEXHOJIOTHYECKHUE MPOIECChl: METPOHOM, YacChl,
KaydeJil, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck KoJIeOaTEIBbHOTO JBUKCHHUS.

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

HccnenoBanue 3aTyXaronux KojieO0aHuil ¥ 3aBUCUMOCTH MEPHOJia CBOOOTHBIX
KOJI€O0aHUI OT COMPOTUBIICHHUS.

HccnenoBanme konebaHWii Tpy3a HAa MACCUBHOW TMPYKHUHE C IIEJBIO
dbopMupoBaHUS MPEACTABICHUHN 00 MICATbHON MOIETTH IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS YHEPTUU MPH KOJeOaAHUAX Tpy3a Ha MIPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUI.

Hab6mronenne pe3oHanca.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.



W3mepenune mepuona CBOOOAHBIX KOJIECOAHUNH HHUTAHOTO W MPYXKUHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB ABMKEHUS TEJA B X0J1€ KOJIEOAHHI Ha yIIPYTOM IO/IBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPYKMHHOM MAasiTHUKE.

HccnenoBanrie yObIBaHMS aMILTUTY/IbI 3aTyXaOUUX KOJICOAHUIA.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummsle Konedanus.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUS B
ujcaIbHOM KoJiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsi3b aMIUTUTYIbI
3aps/ia KOHAEHCATOpa C aMIUIMTYI0M CHIIbI TOKa B KOJIEOATETbHOM KOHTYPE.

3aKOH COXPAaHEHHUsI SHEPTHH B UJCATBHOM KOJI€0ATEIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTP IEPEMEHHOIO TOKa. AMIUIMTYJHOE U
JNEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKA W HANPsOKEHHS NpH pasivudHour (popme
3aBUCUMOCTH MIEPEMEHHOTO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTop M KaTyllKa
MHAYKTUBHOCTH B LIENU CUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpsikeHui.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTPeOICHHE
ANEKTPUYECKON SHEPTHH.

DKOJIOTHYECKHE PHUCKM TMpU TMPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
MCII0JIb30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHUYecKue yCTPONCTBA U TEXHOJIOTMYECKUE MPOLIECChl: 3JIEKTPUUECKUN
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Hemoncmpayuu.

CB00OOIHBIC 3JIEKTPOMArHUTHBIC KOJICOAHUS.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop HE3aTyXarOMIMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 31eKTPOMAarHuTHOTO TeHepaTopa.

BbIHyXI€HHbIE CHHYCOUAQJIbHBIE KOJICOaHMUS.

Pe3ucTop, karymika MHIYKTUBHOCTA U KOHJEHCATOP B LIEMHU MEPEMEHHOTO
TOKA.

Pe3oHaHC mpu MOCIENOBATEIbHOM COEIMHEHUM PE3UCTOpa, KaTYIIKH
UHAYKTUBHOCTH U KOHAEHCATOPA.

Y CTpoicTBO U IPUHITUIT AEHCTBUS TpaHChopMaTopa.



Mopens TMHUM 2IEKTpONEPEIaYn.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padomot, npaKmuKym.

Nzyuenue Tpanchopmaropa.

HccnenoBanre nmepeMeHHOTO TOKa 4Yepe3 IOCIENOBATENIbHO COETUHEHHBIC
KOHJIEHCATOP, KaTYyIIKYy U PE3UCTOP.

HabGnrogenue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanre padOThl HCTOYHUKOB CBETA B IIENU EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazHunHble 60IHbL.

MexaHudeckue BOJHBI, YCJIOBUSI HMX pacnpocTpaHeHus. [lomepeunbie u
IpOJ0JIbHBIE BOJHBL. llepuos, CKOpOCTh pachpoCTpaHEHUs M JJIMHA BOJHBIL
CBolicTBa MEXaHUYECKHX BOJH: OTpa)KEHUE, MpeoMIIEHHE, WHTepepeHIus u
T paKIus.

3Byk. CxkopocTh 3ByKa. ['pomkocTh 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 3IeKTpPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIMOCBS3U U TeNeBUACHUA. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHA, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U pacCIpPOCTPAHEHUE MOMEPEYHBIX U MPOI0IBHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

Habmroienue oTpakeHus U NpeioMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6mtonenue unrepdepenuu u qudpakiinyd MEXaHU4eCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro NpuMEHEHHE.

Habmonenue cBs3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYION H
4aCTOTOM KOJIeOaHMUIA.

Hccnenosanue CBOWCTB AJIIEKTPOMAarHUTHBIX BOJIH: OTpaKECHHUE,
npesioMJIeHUe, noaspu3auus, Judpakuus, nHTephepeHIus.

Oo6napyxeHue nHPpPaKpacHOTo U YIbTPAPHOIECTOBOTO U3ITYICHUIA.

Yuenuueckuii 9xcnepumenm, nabopamopnusie padbomot, nPAKMUKyMm.



N3ydeHne nmapaMmeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacripOCTpaHEHUs 3ByKOBBIX BOJIH B 3aAMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMosIMHEHOE pacpOCTpaHEHUE CBETa B OJMHOPOJHOM cpene. Jlyd cBera.
To4deuHbIll NCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbBI OTpakeHHs cBeTa. [locTpoeHnne n3o0pakeHuil B
1ockoM 3epkaie. Cepruyeckue 3epkana.

[TpenomiieHue cBeta. 3aKOHBI IPEIOMIIEHUS CBETA. AOCOIOTHBIN ITOKa3aTeb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTelb NpeaoMiIeHns. 110CTOSHCTBO 4acTOThI
CBETA M COOTHOILICHHWE JUIMH BOJIH IPU NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
4yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroyl MOJIHOrO BHYTPEHHETO
OTPaKEHUS.

Cobupatonie u pacceuBaromve JuH3bl. ToHkass nmH3a. DokycHoe
pacCTOSIHUE MW ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
pPAcCTOSIHUSI TOHKOW c(epuyecKod JIMH3bI OT €€ T€OMETPUU M OTHOCUTEIIBHOIO
[IOKA3aTelIs MPETOMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YITIOM K €€ TJIaBHOU
ontuueckoi ocu. Iloctpoenune wu300pakeHUH TOYKM U OTpe3Ka MpsMOil B
cOOMpAOIIMX U PACCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromniast cnoco6HocTh. a3 kak onTuuyeckas
cucreMa.

[Ipenesbl TPUMEHUMOCTH T€OMETPUYECKOU OITHUKHU.

BonnoBass ontuka. HWurepdepenuuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTep(hEpPEHIMOHHOU
KapTUHE OT JIBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpuMepsl KIaCCHYECKUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakimoHHas pemérka. YCIOBUE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHHUYecKue yCTpPOMCTBA M TEXHOJIOTMUECKHE IPOLIECCHI: OYKH, JIyIa,
MepUCcKoI, QoToanmnapaT, MUKPOCKOI, MPOEKLUMOHHBIN ammapaT, MpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.



HccnenoBanue npenomiieHus CBETA.

HaOnroienue noaHoro BHyTpEHHEro oTpakeHus. Mojenb CBEeTOBO/Ia.

HUccnepoBanne Xojila CBETOBBIX IIYYKOB YEpe3 ILIOCKOMAPAUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBOMCTB M300pakeHUH B JIMH3aX.

Mopenu MUKpocKoIna, TeJIeCKOona.

Hab6mronenue naTepdepeHInu cBeTa.

HaOnronenne 1BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpaxium ceera.

N3yuenne nudpakiiMOHHOW PEIETKH.

Hab6mronenue qudpakiinoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

Hab6nronenue nonsipuszaiuu cBera.

[IpuMeHeHue MONIAPOUIOB JIJIs1 U3YUCHHSI MEXaHUUECKUX HAIPSKEHUM.

Yuenuueckuit 3kcnepumenm, nadopamopmusvie padomaol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[Tonyyenue n3o0paxeHus: B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tomydyenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHH€e TEIECKOMMYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EpEeHINN 1 MOISPU3aLUU CBETA.

N3yueHne noasipusaiuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIIICKTPHUKA.

N3yyenue nHTEpPEpEeHIINN JIA3ePHOTO U3TyUYCHUS HA IBYX IIETSAX.

HaGmronenue nucnepcum.

HaGmronenue u uccnegoBanve AudpakiimoOHHOTO CIIEKTpA.

N3mepeHnune IJrHbI CBETOBOM BOJIHBI.

[TonydyeHue criekTpa U3Iy4eHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIUMOHHOM
PELIETKHU.

Pa3znen 6. OCHOBBI ClIeIIHAJIbHON TEOPUU OTHOCUTEIBHOCTH.

['paHnibl  MPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  lloctynarel
CIEHUATBHOM TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — wHTepBal.  [IpeoOpaszoBanus  Jlopenia.
YcnoBue npuUUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILCHUE JJINHBI.

DHeprus U UMITYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEJIATUBUCTCKON YaCTHUIIbI. DHEPTHUS
TTOKOSI.



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

Y4yeHNYeCKui SKCTIEPUMEHT, JTa00paTOpHBIC PAaOOTHI, TPAKTUKYM.

Onpenenenre UMIyJIbca W DHEPIUM  PEISITUBUCTCKMX  4YacTull  (TI0
doTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Pasznen /. KBanroBasi pusnka.

Tema 1. KopnycKyaapHho-601H0801 Oyaausm.

PaBHOBecHOE TeruioBoe M3MydeHUE (M3JIydeHHE aOCOIOTHO YEPHOTO Tela).
3akoH cmelenust Buna. ['mnotesa [Imanka o kBaHTax.

@DOTOHBI. DHEPIHS U UMITYJIbC (POTOHA.

dotordpdext. Onwitel A. I'. CroneroBa. 3akonsl porodddekra. YpaBHEHHE
OitHmreitHa s potodddexra. «KpacHas rpanuinay gorodrddekra.

JlaBnenue cBeta (B YACTHOCTH, [aBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIONIYI0O W a0COJIOTHO OTpakawollyto moBepxHOocTh). Ombitel I1. H.
JleGenena.

BosHoBbIE cBOMCTBa yactul. BonHel ne bponnsa. /[nuna BonHe! ae bpois n
pa3Mepbl O0JacCTH JIOKaIM3alUW JBWXKYyIIEWcs dacTtuibl. KopmyckyispHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
I'eitzenOepra.

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

Hemoncmpayuu.

®o103(h(DHEKT Ha yCTAHOBKE C LIMHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTodhdeEKTa.

HccnenoBanue  3aBUCMMOCTHM  CONPOTHBIICHUS — TOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauos.

Conneunas 6arapes.

Yuenuueckuit skcnepumenm, nadopamopnuvie padbomot, nPAKMUKyM.

HccnenoBanne Gporopesncropa.

N3mepenune nocrosiaHo# [limanka Ha ocHOBe ucciaenoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOANO]T OT HAIIPSKECHHUSL.

Tema 2. @usuka amoma.

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

[Toctynarel bopa. M3nydyenue u noriomieHue (OTOHOB MPH MEPEXoAe aToMa
C OZHOTO YPOBHS DHEPIUU HA IPYIrOi.



Bunpl ciektpoB. CieKTp ypOBHEW SHEPTUU 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 HOHU3UPYIOIINX YACTHILI.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

HaOnroienue nuHeyaToro CreKkTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTIO BOAOPOAA U U3MEPEHHE
nocrosinnor Punbepra.

Tema 3. Du3zuka amomnozo a0pa u 31eMeHmMapPHbLIX YACMuy,.

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

PanunoaktuBHOCTh. Aubda-pacmnan. OJIEKTPOHHBIA W TO3UTPOHHBIA OeTa-
pacran. ['amma-n3nydeHue.

3aKOH paJMOAKTUBHOIO pacrnaaa. PaauoakTUBHBIE W30TONBI B MIPHUPOJE.
CBoiiCTBA MOHM3UPYIOLIETO M3Iy4YeHUs. BiMsHuE paguoakTHUBHOCTH Ha YKUBbIC
opranusmbl. EctecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sjipe. Snepubie cuibl. [edexT maccol siapa.

Anepubie peakuuu. [enenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
yOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE aCIEeKThl Pa3BUTHUS
SAIEPHON SHEPTETUKH.

Metoasl  perucTpalud W HCCIEAOBAHUS  BJEMEHTAPHBIX  YACTHILI.

OyHIaMEHTAIbHBIE B3aMMOACHUCTBUA. bapuOHBI, ME30HBI M JICOTOHBI.
[Ipencrasnenune o CtanmaptHoi Mmoaenu. KBapk-ritooHHas MOJIEIb aJpOHOB.

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

EnunctBO (hrznueckoit KapTUHBI MUpA.

TexHn4eckne yCTpouCTBAa U TEXHOJOTHYECKUE MPOLIECCHI: JO3UMETP, KaMmepa
Bunbcona, snepHbIi  peakTop, TEPMOSACPHBIN peakTop, aTromMHas OomoOa,
MarHUTHO-PE30HaHCHAs TOMOTpadus.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmuKym.

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (GoTOrpadusim).

HccnenoBanre paanoakTUBHOTO (OHA C UCTIOJIB30BAaHUEM JIOZUMETPA.

N3yuyenue normnomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3nen 8. DiieMeHTHI ACTPOHOMUM M ACTPOPU3UKHU.



Otanbl pa3Buths actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. IIpUMEHHMMOCTh 3aKOHOB (U3UKU I8 OOBSCHEHUS MPUPOIBI
KOCMUYECKUX 00BEKTOB.

Metoael aCTpOHOMHMYECKUX HcclieoBaHU. (COBpPEMEHHBIE ONTHUYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Buna 3Bé3aHoro Heba. Co3Be3gusi, sSpKU€ 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

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

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamMmMa «CreKTpabHbIA KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM IIOCIIENOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3] TJIABHOW IIOCIEIOBATEILHOCTH. BHYTpeHHEEe CTpOoeHHE
3B€31. COBpEMEHHBIE TMPEJICTABICHUS O MPOUCXOXKIACHUU U 3BoJonnu ColHIA U
3BE3/1. DTaIlbl )KU3HH 3BE3].

Mineunbiii [lyts — Hama T'amaktuka. Ilonmoxenuwe m aBmwxkeHue CoiHIa B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B AIpax
rajaKkTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa60s1a. Pazdoeranue rajgakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nuzinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnnie mpobieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HabGmronenust 3B€31H0r0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JIJIST OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
HAa KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyHIapus WU SIPKUE
3BE3IBL.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILUICHHM.

Du3uyYeCcKUil NPAKTUKYM.

CriocoOb1 n3Mepenus (PU3NYECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYHH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHUM  3aBUCHUMOCTEU
(¢u3MuecKuX BEJIMYMH, MPOBEpPKA NPEAJIOKEHHbIX THNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  paszienax «YUEHUYECKHU  DKCIICPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHHUE.



OO000uIeHNE ¥ cUCTEMAaTU3ALMS COIEpKAHUS Pa3JenoB Kypca «MexaHHuKay,
«MomnekynspHas pu3nKa U TepMOAUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBD), «OCHOBBI CIEHHAIIBHOM TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
puznka», «DIeMEHTBl aCTPOHOMHUU U aCTPOPUIUKIY.

Ponp ¢u3ukm u acTpoHOMHM B HKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M ATHUUYECKOM c(epax AESITENbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKHU
Y aCTPOHOMMH B COBPEMEHHON HAay4YHOW KapTUHE MHUpPA, 3HAYCHHUE ONMCATEIIBHOM,
CUCTEeMATHU3HUPYIOMIeH, OOBSICHUTEIBHOW M  MPOTHOCTHYECKON  (PyHKUMI
(puznyeckoil Teopum, posib GU3NYECKON TEOPUHU B (POPMUPOBAHUU NIPEACTABICHUI
0 (u3nMYecKol KapTUHE MHUPA, MECTO (PU3NYECKON KapTHHBI MHpa B O0ILEM pSAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H.

WN3yyenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS ¢ YUETOM COJECPIKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu
MaTeMaTUKH, OMOJIOTUHU, XUMUH, TeOrpaQuu U TEXHOJIOTHUH.

Mesicnpeomemmnsvie nOHAMUA, C6A3AHHbBIE C U3YUEHUECM MEM 0006 HAYUHO20
nOo3HaHuA: SBICHUE, Hay4YHbIA (PakT, rUmnoresa, (puanyeckas BEIMYMHA, 3aKOH,
TEeOpHUsi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHHE, MOJENb, HW3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(pOBast 1abopaTopus.

Mamemamuka: pelIeHUE CUCTEMbl YypaBHEHHMU. TpHUrOHOMETPUYECKHE
(YHKIIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HA OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (yHKUM. IIpu3Haku MoAoOus TPEyroJbHUKOB,
oTmpeseeHUe MIIOMIAAN IIIOCKUX GUTYp U 00BhEMA Tell.

Buonozua: >nextpuueckue SBJICHUS B JKUBOM MpHpoje, KojebaTeiabHbIE
IBIDKEHUS B JKMBOM TNPHUPOJE, SKOJOTMYECKHE PUCKUM TPH IMPOU3BOJCTBE
DIEKTPOIHEPTHH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAIOLIEH  Cpensl,
yIbTPa3BYyKOBasl JMArHOCTUKA B MEAMIIMHE, ONTHYECKUE SBJICHHUS B >KUBOU
IIPUPOLE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAsI CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl OO0pa30BaHMUS KPUCTALUIMYECKON PpEHmIETKH, CHEKTPaJbHBIN
aHaIu3.

T'eocpaghua: wmarHuTHple mNOMIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX Y.,
dboTochEMKA 36eMHOM MMOBEPXHOCTH, cericMorpad.

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



HpOGKHI/IOHHI:Jﬁ arapar, BOJIOKOHHAsA OIITHUKA, COJIHCHYHAs 6aTape$1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPTCTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



[INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBLIE
PE3VYJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHHS YyuyeOHOro mpeaMera «Dusnkay
JOJIKHBI OTpakaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYaroUUXCsi PyKOBOICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEHW TMMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM, TO3UTUBHBIX BHYTPEHHUX  yOEXJCHHH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOIO
ONbITa U ONBITA ACITEIBHOCTU B MPOLECCE pealnu3alid OCHOBHBIX HAaIIPaBICHUMI
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

rPaXKAAHCKOT0 BOCIIMTAHUS:

e Cc(OpMUPOBAHHOCTh TIPAXIAHCKOM  MO3UIMU  oOydaromierocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOILIECYEIOBEYECKUX T'yMaHUCTHYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKJAHCKOIO
oOlllecTBa, Yy4yacTBOBaTh B CAMOYIpPAaBICHUHM B 00pa3oBaTelbHOU
OpraHH3alliy;

e yMEHHE B3aMMOJCHCTBOBATH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHHUTapHOU U BOJIOHTEPCKOM IE€ATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS

e chOpPMUPOBAHHOCTH POCCUICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHHIIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

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

e CHOCOOHOCTBH OLICHMBATH CUTYAllMIO M MPUHHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSCh HAa MOPaIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTHU, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTONYMBOTO OyAyIIETO.

3CTETHYECKOT0 BOCTIMTAHHUSA:

e DOCTETUYECKOE OTHOLIEHWE K MUpPY, BKIIOYas OSCTETUKY HAy4HOIO
TBOPYECTBA, MPUCYLIETO PUZNIECKON HAyKE.

TPYA0BOI0 BOCIIUTAHUSL:



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpLIaTh
OCO3HAHHBINA BBIOOP Oyayilel npodeccun U peann30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO M 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;
pacuIMpeHHe OMbITa AESITEIBHOCTU 3KOJOTMYECKOW HANpaBJIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTU HAYYHOI'O IIO3HAHUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

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,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LIEAU ASATEIbHOCTH, 3a1aBaTh NapaMeTpbl U KPUTEPUU UX
JIOCTUKCHUS;

BBISIBIATH 3aKOHOMEPHOCTHM W IIPOTUBOPEUYMS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUSI POOJIEMBI C YIETOM aHAIN3a UMEIOIITIXCSI
MaTepUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTb, OLICHUBAaTh COOTBETCTBHUE
pE3yabTaTOB LEIAM, OLIEHUBATH PUCKHU MOCIEACTBUMN AEATEIBHOCTH,
KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B  YCJIOBHUSIX pEalbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciaenoBarejabCcKue 1eCTBUSA:

BJIa/ICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUYEBBIMH MTOHATHIMHI U METOJIaMHU
(bu3nYecKoil HayKH;



BJaJeTh  HaBBIKAMU  Y4eOHO-HCCIEIOBATEIbCKOM M MPOEKTHOM
JESATEIIBHOCTH B 00JIaCTU (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJIOB pelIeHHs] 3anad  (PU3NYECKOro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJIAJE€Th BUAAMM JESATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINU, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX
CUTYyallHsIX, B TOM YHCJI€ NPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JAaCTH
buznkuy;

BBISBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHUs, HaXOAUTb AapryMEHThl AJis
JTIOKa3aTesIbCTBA CBOMX YTBEP)KICHMI, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBaTh TOJYYECHHbIE B XOJ€ pEIICeHUs 3aJayd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

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

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

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUriHaIbHbIE TOAXOIbI U PEIICHNUS;
CTaBUTb IPOOJIEMBI U 33/1a4H, JOMYCKAIOIUE aJIbTePHATUBHBIC PELICHMUSL.

PabGora ¢ undgopmanmei:

BJIa/IeTh HaBBIKAMHU MOJIyuyeHUs MH(pOpMaluuu (PU3HUECKOTrO COJEpiKaHus
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENBHO OCYIIECTBISITh IMOUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 HHPOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMaIUH;

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

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B Pa3iIMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpMaIMM U 1EJNeBOM ayauTopuu, BbIOHUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:



OCYIIECTBIATh 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 ¥ HCHOJb30BaThb  INPEUMYLIECTBA  KOMAaHJIHOM U
VHIUBUIYAIBHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuy€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)/10T0 WIEHA KOJIJIEKTUBA,;

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

OLIEHMBATh KaueCTBO CBOET0 BKJIaJa M KaXJOr0 YYaCTHHKA KOMAaHJbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISITh TO3UTUBHOE CTPATETUYECKOE TIOBEIECHUE B Pa3IMYHBIX
CUTyallusiX,  MpOSABIATH  TBOPYECTBO U  BOOOpaxkeHHE,  OBITh
VUHUIMATUBHBIM.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1CHCTBUS
Camoopranusanus:

CaMOCTOATENIHO ~ OCYILECTBIIATh  IMO3HABATENbHYIO J€ATEIbHOCTh B
obnacti (U3MKKM M aCTPOHOMHHM, BBISBJIATH MNPOOJEMBbl, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENbHO COCTABJIATH IUIAH PEUICHUS! PACUETHBIX M KauyeCTBEHHBIX
3a/lay, IUJIaH BBINOJHEHUS MPAaKTUYECKOM padOThl ¢ YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclMpsATh ~ paMKM  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHUM;

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

OLIEHUBATh MPUOOPETEHHBIIH OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO JIPYAMIMH B 00JIacTU
($U3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIIUOHATbHbBIA HHTEJJICKT:



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

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

HCIIOJIB30BaTh TMpUEMBI pedieKcuu JiJIi OLIEHKH CUTYyalluHM, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBAaTh PUCKA M CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIKCHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU aHAINU3€ pPe3yJIbTATOB
JICSITCIIbHOCTH;

MPUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTAaTKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX MNPU AHAIN3E PE3yJIbTATOB
JICSATCIBbHOCTH;

MpU3HABaTh CBOE MPaBO U IIPABO JAPYIHX HA OIIHOKH.

B mporecce goctukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUSI MPOTPAMMBI I10
bu3uKke [ YpOBHSA CpPEIHEro o00Imero oOpa3oBaHUs Yy OOydYarOmIMXCS

COBEPIIICHCTBYETCS AMOIMOHAJIbHBIN UHTEJICKT, npeArnoararonun
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHWUS, BKJIFOYAIOIIETO  CIOCOOHOCTh  TOHUMAaTh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAIpPaBJICHUs Pa3BUTUSI COOCTBEHHOU
HIMOIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIIOCOOHOCTh aJalTUPOBAThCS K
HYMOIIMOHAJILHBIM W3MEHEHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIETU
U yCIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIS U3
CBOHMX BO3MOXKHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAILHOE
COCTOSIHME JpPYTUX, YYWUTHIBATh €ro IMpPH OCYUIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTH  BBICTPAaUBATh
OTHOUIEHUSI C APYTUMHU JIIOJIbMH, 3a00TUTHCS, MPOSBISATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

ITPEAMETHBIE PE3VYJIbTATBI



K xonmy oOyuenus B 10 knacce mipenMeTHbIE pe3ylbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpaXxkaTb CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

MOHUMATh POJb (U3UKHM B  IKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOM cdepax JesITeNbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYYHOUW KapTHHE MUPA,
3HAQUYEHHE OMNHCATEIbHOM, CHCTEeMAaTH3UPYIOIIEeH, OOBICHUTENHLHON U
MPOTHOCTHYECKOW  (QYHKIUH  (DU3MYECKON TEOpuM —  MEXaHUKH,
MOJICKYJIIPHON (PU3HKU M TEPMOAMHAMUKH, POJIb (HU3UIECKON TEOPUH B
(dbopMUpOBaHNY TIPENICTABICHHA O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOJeiell (Pu3MYecKux Tel U
MpOLIECCOB (SIBJICHUI): HWHEpIUalbHas CUCTEMa OTcuéra, aOCOJIOTHO
TBEPAOE TEJIO, MaTepUAIbHAA TOYKA, PABHOYCKOPEHHOE JIBH)KEHUE,
CBOOOJHOE mMajeHue, alCoNOTHO ymopyras naedopmaius, aOCOTIOTHO
yIpyroe u abCoIOTHO HEYNPYTrOe CTOIKHOBEHUS, MOJENH Ia3a, )KUJIKOCTU
U TBEPAOro (KPUCTAIUIMYECKOI0) Teja, UACAbHBIN ra3, TOYCUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yciaoBus (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DPUINUECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI XapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKHE IMPOLECChl U  SIBJICHMS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUUYECKOTO JBIKECHUS, (POPMysIbl KUHEMATHUKH PaBHOYCKOPEHHOIO
JBIWOKEHUS, TpeoOpasoBaHusi ['anmumies 1yt CKOPOCTH W TEpPEMEIICHHUS,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCUTEINBHOCTH [l 'ammies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPIruM, CBSI3b PAOOTHI CHJIBI C MU3MEHEHHUEM MEXaHWYECKOW HIHEPTHH,
YCJIOBUSI paBHOBECHUS TBEPIOro Tejia), NpPU OSTOM HCHOJIB30BATh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeodpazoBanuii ['anuies, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIyJibca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOILIECCHI U SIBJICHUSI, UCIIOJIB3YS
ocHoBHble mojoxkeHus MKT wu 3akoHBl MoNeKyIsipHOW (GUBUKHA W
TEPMOJUHAMUKU (CBA3b JAaBJEHUS UJEAJBHOIO Ta3a CoO CpeaHel
KUHETUYECKOW JHEPrueld TEIUIOBOTO JIBMKECHHUS M KOHLUEHTpAUUEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CpPEAHEH KHUHETUYECKOU
AHEPruel TEIIOBOTO JABMKCHHS €ro YaCTHUIl, CBSI3b JABJICHUS HJI€AILHOTO
ra’a ¢ KOHLEHTpPalUWe MOJIEKYJ W €ro TeMIepaTypou, YypaBHEHUE
MenpaeneeBa—Kianeiipona, mEpBbIM 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOJb30BATh
MaT€MaTUYeCKOe  BBIPAXKEHUE  3aKOHOB, yKa3blBaTh  YCIIOBHS
NpUMEHUMOCTH ypaBHeHUs MenneneeBa—Knanelipona;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUECKHE SIBJICHUS, HCIONb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI JIEKTPOJAMHAMHUKU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTD
AIEKTPOCTATUYECKOIO TOJIA, NPUHIMUI CYNEPHO3ULUU IIIEKTPUYECKHUX
MOJIEH, MPU ATOM YKasbiBas YCJIOBHUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaK)Ke MPaKTUYECKH BaXKHBIE COOTHOIIEHHMsS: 3aKOHbI Oma ISl ydyacTka
LHENMA W JUId 3aMKHYTOM JJIEKTPUYECKOW Ienu, 3akoH J[xoymsa—Jlenna,
npasuiia Kupxroda, 3akonsr @apajes 1uist 31€KTPOIN3a);

ONKCHIBaTh (PU3UUECKHE IPOLECChl W SBJICHMS, UCIOJb3Ys BEIUYUHBL:
nepeMeNIeHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIbI, [IaBJIEHHWE, TMOTCHLUHUAJIbHA SHEPrus, KHUHETHYeCcKas
SHEprusi, MEXaHU4ecKas SHeprus, padoTa CUJIbl, LEHTPOCTPEMHUTEIHLHOE
YCKOPEHHME, CWJIa TSKECTH, CUia YINPYTrOCTH, CHJIA TPEHUS, MOLIHOCTD,
DHEPrus B3aUMOJECUCTBHS Tena ¢ 3eMIEd BOMM3H €€ IOBEPXHOCTH,
HEprus ynpyro gedopmanuu OpPYKUHBI, KOJUYECTBO TEIUIOTHI,
abcoytoTHasl TeMiieparypa Tejia, padoTa B TEPMOAMHAMUKE, BHYTPEHHSI
SHEpPrusi WUACAIBHOTO OJHOATOMHOrO rasa, paboTa HACaTbHOrO Tasa,
OTHOCUTEJbHAs BIAXKHOCTE Bo3Ayxa, KIIJ[ wnaeanpbHOro TEmIoBOro
JBUTATEJIS; BIEKTPUUECKOE MOJIE, HAMPSKEHHOCTh ANEKTPUUECKOTO TOJIA,
HaMpsHKEHHOCTh MOJIST TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iapa B
BaKyyM€ M B JUIJIEKTPUKE, MOTEHIHUAI 3JIEKTPOCTATUYECKOTO TOJI,
Pa3HOCTh  NOTEHLMAJIOB, JJEKTPOABIXKYLIash CHJIa, CHJIA  TOKa,
HaIpsHDKEHUE, MOIIMHOCTh TOKA, JJEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, COMPOTHUBICHHE Yy4yacTKa LENMU C MOCIEIO0BAaTEIbHBIM U
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS SJEKTPUUECKOTO MO
KOHJICHCATOPA;

OOBSCHATH  OCOOCHHOCTU  MPOTEKAaHUS  (PUBUUECKUX  SBJICHHM:
MEXaHUYECKOE [IBI)KEHHUE, TEIUIOBOE JBUKEHHE YacCTUIl BEUIECTBA,
TEIJIOBOE paBHOBEcHEe, OPOYHOBCKOE NBWXeHUE, nuddysus, ucrnapeHue,
KHUIIEHUE ¥ KOHJEHCALWs, [JIABJIEHUE U KPUCTAJUIM3aLs, HAPABJIEHHOCTh
TEIIONEePENauH, MIEKTPU3ALUs TeJl, S3KBUIIOTEHINAIbHOCTh TOBEPXHOCTU
3apsKEHHOT O TPOBOIHUKA,

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (DU3NUECKON BEIMUYUHBI OT
IpYro C  HUCIOJB30BAaHUEM TMPSAMBIX  U3MEPEHUN, TMpU  ITOM
KOHCTPYMpPOBATh YCTaHOBKY, (UKCHPOBATh pPE3yJIbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BUJE TIpapUKOB C Y4ETOM



aOCOJIIOTHBIX MOTPELIHOCTEN U3MEPEHH, JI€JaTh BBIBOBI 10 PE3yJIbTaTam
VICCIIEIOBAHUS;

IPOBOJANTH KOCBEHHBIE M3MEpPEHHUs (U3MUECKUX BEIUYHUH, TPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh aOCOJIFOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO IPOBEPKE MPEIJI0KEHHON TMIIOTE3bI: IUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3bI;

co0I01aTh MpaBWila OE30MACHOTO TPy/la IPU MPOBENECHUU HCCIEIOBAHUN
B paMKax ydeOHOro OJKCIEpUMEHTa, I[paKkTUKymMma U  ydeOHo-
HCCIIEOBATEIIbCKOM M MPOEKTHOW JESITENBHOCTH C HCHOJb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemars pacyéTHhIE 3aJadyd C SBHO 33JaHHOM W HEABHO 3aJaHHOM
¢u3znyecKoil MOJEIbI0: HA OCHOBAaHUHM aHAIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKkol Mojenu, OTBeyarolled TpeOoBaHUAM 3a/Jayd,
OpUMEHATH  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIaThl
(GU3MYECKUX TEOpUd TPH HCIOIB30BAHUM MATEMAaTUYECKUX METOJIOB
peuieHus 3a1ad, MNPpOBOJNUTH PACUEThl HA OCHOBAaHUU MMEIOIIMXCS JTAHHBIX,
aHAIM3UPOBaTh peE3yJbTaTbl M KOPPEKTHUPOBATH METOABI PELICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemaTh KayeCTBEHHbIE 3aJauM, TpPeOYIIIHe NPUMEHEHUS 3HaHUU U3
pa3HbIX pa3lieNoB Kypca (PU3HKH, a TAaKKe€ MHTErpaluy 3HaHUW U3 APYTHUX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O LHMKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY PACCYKJICHUI C ONIOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKMX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE IPOLIECCOB OKPY>KAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOM U MPOU3BOJCTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH TPOILIECCaMU, C
MO3UIMI KOJOTHYECKON 0€30MacHOCTH, MPEJCTABICHUN O palliOHAIEHOM
IPUPOAOIOIb30BAHUN, & TAKXKE PA3yMHOM MCHOJb30BAHUM JOCTUKEHUN
HAYKW W TEXHOJIOTUM [UIA JAJbHEUIIEr0 Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBA;



OPUMEHATH pa3iNyHble CIOCOObI paboThl ¢ MH(OpMAIHe (U3UIECKOrOo
COJEp)KaHUSI C HCIIOJIIb30BAHMEM COBPEMEHHBIX HMH(MOPMAIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE
TEXHOJOTMM JJI1 TIOHUCKa, NepepabOTKU U NPEabSIBICHUS Y4EOHOH WU
HAYYHO-TIOMYJISIPHON MH(OpMAIK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIIH
uHbOpMaIlMK, TOJYYEHHON U3 Pa3lUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UpOBaTh  MOJy4YaeMylr0  HMHQOpMAIMI0O U OLICHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCSA 3HAHUN, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUH;

IPOSIBIISATH OpraHU3alMOHHBIE U [IO3HABaTEJIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHMW B IIpoIlecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTath B TpyNIlE€ C KMCHOJHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy TPYMIbl, PALMOHAIBHO PACIPEAEIATh ACSTEIbHOCTh
B HECTaHJAPTHBIX CUTYallUsIX, aJIeKBATHO OLICHWBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

K koniy oOyuenuss B 11 Knacce mpeaMEeTHbIE pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0OYUAIOIMMNXCSI YMEHUM:

MOHUMATh POJIb (U3UKH B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMaJIbHON M 3THYECKON cdepax AeaTeTbHOCTH YeJI0BeKa, pojib U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOW KapTUHE MHpPA, POJib ACTPOHOMHH B
NPAKTUYECKON JICSITEIbHOCTH 4YEJIOBEKa W JalbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHE OMHUCATENIbHOW, CUCTEMaTU3UPYIOLIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKON (YHKIMHA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CIELHAIBHON TEOPUHM OTHOCHUTEIBHOCTH, KBAHTOBOM
bu3uKky, posib Guanyeckor Teopur B (HOPMUPOBAHMM MPECTABICHUN O
(bu3nUecKoil KapTHHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPECTABICHUIN O PUPO/IE;
paznuyaTh YCJIOBHS TPUMEHUMOCTH MOJENeH (Qu3nueckux Tel u
MPOIIECCOB  (SIBICHUM): OJHOPOJHOE AJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOaHMs, MATeMAaTUUECKUI MasITHUK,
UJeadbHbIA MPYXUHHBIA MAasTHUK, TAPMOHUYECKHE BOJIHBI, HJI€aIbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIe aToMa, aTOMHOTO si/ipa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBUS (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOILECCHl U SBICHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJOKEHHUS M 3aKOHBI JJICKTPOJUHAMUKH U
CHEIUaIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPAaHEHHS
NEKTPUUECKOro  3apsifa, cuia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMArHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsa3p  DJIC
CAMOWHAYKIIMM B JJIEMEHTE OJJICKTPUUECKOW IIEMH CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaThl  CHEUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCTIONIB3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHE  OHHINTEHHA  JUIs
dororddekra, TmepBei W BTOpOM mocTynaTel bopa, mpuHIHI
COOTHOILIEHHsI HeolpeaenéHHocTel ['elizeHOepra, 3aKOHBI COXPAaHEHHUS
3apsI0BOTO M MAacCOBOTO YHCET W DHEPTUU B SJICPHBIX PEAKITUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PUBWYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3YysS BEIWYUHBI:
HaIMPSHKEHHOCTD JIEKTPUYECKOTO TOJISI, MIOTEHIIUAI DJIEKTPOCTATHIECKOTO
MOJISI, PAa3HOCTh TIOTCHIUAJIOB, JJICKTPOIBIDKYINAS CHWIa, WHIYKIIUSI
MarHUTHOTO TIOJIsl, MAarHUTHBIA TOTOK, cwia AmIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIIKYINAS. CUJIA CAMOMHIYKIIMM, HSHEPTryus MAarHUTHOTO IO
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUNA HWMITYJIbC, TOJHAS DHEPTus,
DHEPrUs TIOKOS CBOOOJHOW 4YAaCTHIBI, DHEPTUS W HMMIYJIbC (OTOHA,
MacCOBOE YHCIIO | 3aps sAIpa, SHEPTHS CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (U3MUECKUX  SIBJICHHIL:
AJIEKTPOMArHUTHAS UHIYKIIHSI, CAMOUHIYKIIMSI, pe30HAHC, UHTep(DEepeHITns
BOJH, Judpakius, [OUCIEpPCUs, TOJHOE BHYTPEHHEE OTpPaKEHUE,
dbortoanektpuueckuit 3ddext (pororddekr), ambda- u Oera-pacnagbl
saqep, raMMa-u3JydeHue sjaep, (PU3WdecKue MPUHIUIBI CIIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTIPEICNISITh HAIpaBICHUE WHIYKIIMM MAarHUTHOTO TIOJS TPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH M300paKEHHE, CO3/IaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PACCUNTHIBATH €TI0 XapaKTCPUCTHUKH;

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHUE TOHSATHS, TCOPUH U
3aKOHBI JIJII aHalm3a M OOBACHEHUS (U3UUECKUX IPOIECCOB,
MPOUCXONSIINUX B 3BE37IaX, B 3BE3MHBIX CHCTEMaX, B MEKTATAKTUICCKON
cpeje; ABHMKEHHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJIUTh HMCCIICIOBAHWE 3aBUCHMOCTCH (U3MYECKUX BEIUYHH C
UCITOJIb30BAaHUEM TIPSIMBIX HW3MEPEHHUM, TP 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUPOBATh pE3yJAbTaThl TMOJYYCHHOW 3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHAE TIpadukoB C Y4ETOM aOCONIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNlaTb  BBIBOABI 110  PE3yJbTaram
VICCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (U3MUECKUX BEIMYMH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYCHHBIE pe3yJibTaTbl M JI€JaTh BBIBOJ O CTaTyce IPEIJIOKEHHON
TMIIOTE3BI,

OIHCHIBATH METO/IBI MOJIYUYEHHUSI HAYYHBIX aCTPOHOMUYECKHUX 3HAHUI;
co0I01aTh MpaBmiia OE30MACHOTO TPy/la MIPH MPOBEIECHUU HCCIEIOBAHUN
B paMKax Y4YeOHOro DSKCIEpUMEHTa, NpPaKTUKyMa U  y4yeOHo-
MCCIIEOBATEIbCKOM W IPOEKTHOW JIEATENIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(U3MUECKO MOJIENbI0: Ha OCHOBAHMM AaHAJIM3a YCIOBUA BBIOMPATh
du3nuecKkue MOJeNaM, OTBEYarllue TpeOOBaHUAM 3aJaud, NPUMEHSTh
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpU
IPU HCIOJB30BAHWM MATEMaTUYECKUX METOAOB peElIeHUs 3ajad,
IPOBOJUTH PacU€Thl HA OCHOBAHWU MMEIOIIMXCA JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PEUICHUSI ¢ YYETOM MOTYYEHHBIX
pE3yJIbTaTOB;

pelath KayecTBEHHbIE 3ajaud, TpeOyrollne NPUMEHEHUs 3HaHUN U3
pa3HbIX pa3ziesoB Kypca GU3MKH, a TAK)KE€ UHTETPALUK 3HAHUHN U3 JPYyTUX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IMKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI C OMOPOM HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHI BKIIaJa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHUE HAYKH, B OOBACHEHHE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATh MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
NeSATEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH MpOLEccaMu, C
MO3UIINHI IKOJIOTHYECKON 0€301MacHOCTH, IPEACTaBICHUN O pallMOHAIBHOM
NPUPOAOTIOIH30BAHUN, & TAK)KE Pa3yMHOM HCIOJIb30BAHUU JTOCTUKEHUMN



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

NPUMEHATh pa3IUyYHble CIOCOObI padoThl ¢ MHPOpPMAIHEH (PUINIECKOTO
COJEPKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIOJIb30BATh COBPEMEHHBbIC HH(OPMALMOHHBIE
TEXHOJIOTUM MJIsi TIOHCKa, TepepadOTKU U TPEABbSBICHUS Y4eOHOH Hu
HAYYHO-TIONYJISIPHOM MHPOPMALIUHU, CTPYKTYPHUPOBAHUS M MHTEPIPETAILINN
uHpOpMaIlMK, TOJYYEHHON U3 PAa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UpOBaTh  MOJy4aeMmMylro  HMHQOpPMAIMI0O W OIECHHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaIuy;

MPOSIBIISATH OpraHU3aIIOHHBIC u MO3HABATE/IbHBIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  TpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEOBATENLCKUX padoT;

paboTaTh B TIpyHNe€ C HCIOJIHEHUEM pa3IUYHbIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAMOHAIBHO PACHpPEAEATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYallMsX, aJICKBATHO OIICHWBATh BKJIAJ] KaXKIOTO W3
YYaCTHUKOB TPYIINHI B PEIICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymie nmpodeccnoHalbHON JesTENbHOCTH 1O
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.
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. . bub6mmoteka [IOK
4.2 [TocTOsTHHBIN PIEKTPUUCCKUN TOK 24 httos://m.edsoo.ru/FL6b68d7
bubnuoreka [JOK
43 Toxu B pasuribix cpefax 6 https://m.edso0.ru/f16b68d7
Hroro no pazneny 94
Pa3nen 5. PUSHUYECKHI IPAKTUKYM
. bubmmoreka [JOK
1 | OUSHHCCKHT MPAKTHIYM 16 16 https://m.edso0.ru/f16b68d7
Wroro mo pazneny 16
bu6nmmorexka [IOK
PezepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



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

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Kontpoansnbie | IlpakTudeckue (witcpp )
MPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOANHAMUKA
bub6mmoreka [IOK
11 Mariiriioe roze 14 https://m.eds00.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
bubnnorexa [JOK
2.1 MexaHnudeckue KoineOaHus 10 https://m.edsoo.ru/39859¢f1
bu6mmoteka I[IOK
2.2 DneKTpOMarHuTHbIE KoJeOaHus 15 https://m.edso0.ru/39859f1
23 MexaHU4YeCcKHe U JJIEKTPOMarHUTHBIE 10 1 bubmuorexa [LIOK
' BOJIHBI https:/m.edso0.ru/39859ef1
bu6mmoteka [IOK
24 Onruica 25 1 https://m.eds00.ru/39859ef1
Wroro mo paznery 60
Pazznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH
bubnunoreka [IOK
31 Octoer CTO > 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 5



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

Pa3zgen 4. KBAHTOBAS ®U3UKA
. bub6mmoreka [IOK
4.1 KopmyckysipHO-BOJIHOBOM TyaJli3M 15 htts://m.edsoo.ru/39859¢fL
bu6mmoreka [IOK
4.2 Duzuka aroma > https://m.edsoo.ru/39859¢f1
43 ®u3nKa aTOMHOTO SApa U AJI€MEHTaAPHbBIX 5 bubmmoreka [IOK
' YaCTHIL https://m.edso0.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
Paznen 6. PUSUUYECKHUMN MPAKTUKYM
. bubnuorexa [JOK
61 Dusiieckiit MPAKTHKYM 16 16 https://m.edso0.ru/39859ef1
Wroro mo paznery 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucrematusanusa 1 0000IIeHe
71 MIPEIMETHOTO COICP KAHUSI U OTIBITA 15 bubmuorexa [LIOK
' NesITeIbHOCTH, TPUOOPETEHHOTO MPH https://m.edso0.ru/39859f1
n3yuennu kypca gusuku 10 — 11 xnaccon
Hroro mo pazneny 15
but6mmoreka [JOK
P 1
C3CPBHOC BPEMA 0 https://m.edso0.ru/39859%f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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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 ®dusnka — pyHnaMeHTaIbHAs HAYKa O 1 bubmmoreka [LIOK
pUpojie https://m.edsoo.ru/1beef346
9 Hay4nslii METOX O3HAHUSA U METOABI 1 bubnuoreka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIIepUMEHT U TEOpHsl B Ipolecce
3 HOSH&EI)I/ISI HPUPO/IbI pHa6JHop €HHUE U 1 bubmmorexa LOK
PHPOEL. A https://m.edso0.ru/34c49931
HKCIEPUMEHT B (U3UKE
4 CrniocoObl U3MepeHus PU3NIECKUX 1 bubnuoreka [IOK
BEIINYHH https://m.edsoo.ru/ca2def03
AGcoIt0THAs U OTHOCHUTEIIbHAS
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 IIPaKTHUYECKOH J1eATEIbHOCTH JIIOAEH
Mexannueckoe nBuxkeHue. Cucrema
7 orcueta. OTHOCUTEIBHOCTD 1 Bbu6nmuoreka [JOK
MEXaHUYECKOro nBvKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a]1aul MEXaHUKU
8 Panuyc-BexkTop MaTepuaibHON TOUKH, 1 bu6numoreka [LIOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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€ro IpOoC€KIKWH Ha OCHU KOOpAWHAT.

Tpaektopus. [lepemenienue. CKOpocTb.

Hx IIPOCKIMKU HAa OCH KOOpAMUHAT

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

PaBHOMEpHOE NpsAMOJIMHEITHOE
nsuxenue. ['paduueckoe onucanue

Bu6moreka [IOK

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

10 CnoxxeHue rnepeMenieHui U CKOpOCTeN. bubnmoreka [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
MOCTOSIHHBIM YCKOPCHHUEM
I'padnueckoe onucanue

12 HE?II%[)OJII/IHef/'IHOFO JIBUKCHHUS C Bubmmorexa LIOK

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

13 CBOOOJTHOTO TIaJICHUs. 3aBUCUMOCTh bubnuoteka [IOK
KOOPJWHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢c
BpEMEHH U UX rpaduku

14 JIBm>xeHue Tena, OpoieHHOro Mo bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe nBrxeHue. /[Buxxenne
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopoctb. [lepnoa u wactora. brbmmorexa [OK

https://m.edsoo.ru/33196fbe
[leHTpOCTpEMHUTETLHOE U TTOTHOE
YCKOpEHHE
16 KonrtponbHas pabora no teme bubmmorexa TOK

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



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

IlepBb1if 3akoH HproTOHA.
NHepuuanpHble CUCTEMBI OTCUETA.

Bu6mmoreka [JOK

17
[Tpuniun otHocurenbHoCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie cCTEMbI OTCUETA
18 Cuia. PaBHonelicTByro1as cuia. bubnnorexa [IOK
Bropoii 3akon Hetotona. Macca https://m.edso0.ru/141d3837
19 B3aumoneiicteue ten. Tperunii 3aKoH bubnnoreka [IOK
HeroToHa https://m.edsoo.ru/57dba505
[IpuHnmn cynepno3unuu cui. Pemenne
20 3ap aqLiIa 1| yI/II-IMSHeHI/II; 3aKOHOB bubmorexa HOK
8 P https://m.edsoo.ru/bdf997fb
Hsrotona
3aKO0H BCEMUPHOTO TATOTECHUSI.
21 DKBUBAJICHTHOCTh IPABUTALIMOHHOMN U bubmmorexa [IOK
. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl
29 Cuia TSDKECTU M YCKOPEHHE bubnunoreka [IOK
CcBOOOHOTO Ma/ICHUS 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
bu6nmmoreka [IOK
24 C .3 I'yka. B
¥ yUPYTOCTH. JaROM & yKa. Bee 1ela https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BunbI cun bubnuorexa [JOK
25 TpeHus. J{BH>KEHHE B )KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIIEHUS CPEBI https://m.edso0.ru/2ch29676
%6 Hasnenue. [ mapocrarnueckoe bu6mmorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
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AOGCOJIFOTHO TBEP0€ TEJIO. bubnnoreka [IOK
27 [TocTymarenbHOE 1 BpamareabHOe bubnmoreka [JOK
JIB>KEHUE TBEPJIOTO TeJla https://m.edsoo.ru/2b95d57¢
o8 MOMEHT CHJIbI OTHOCUTEIIEHO OCH bubmuorexa [JOK
BpaieHus. [1neyo cuibl https://m.eds00.ru/653d3459
Crnosxenue cuil, IpUIOKEHHBIX 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 mo teme bubmuorexa [JOK
"lunamuka. CtaTuka TBepAOro rena' https://m.edsoo.ru/9f5a574c
Nmnynbc MmaTepuanbHONU TOYKH,
39 CHUCTEMBI MaTE€pUAIbHBIX TOUYEK. LIeHTp bubmuorexa [JOK
MacC CUCTEMBI MaTEPUAIBHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBUKEHUU LIEHTPa Macc
Wmnynbe cuiibl 1 I3MEHEHHE UMITYJTECa
33 TeJ‘Ia.y3aKOH COXPaHEHHUS I/IMnlebcya. bubmmorexa LIOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE BI)KEHHE
MoMeHT uMITysibca MaTepUAILHON
34 toukH. [IpencraBienue o coxpaHeHnn bubnuoreka LIOK
MOMEHTa UMITYJIbCA B LICHTPAIBHBIX https://m.edso0.ru/d6532eb9
TOJISIX
bubnnorexa [HOK
3 Pemenne sana- https://m.edsofru/f7706d63
36 PaboTa cuiibl Ha MaJIoM B Ha KOHEYHOM Bbu6nmuoreka [IOK

nepemenieHuu. ['paduueckoe

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



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
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IIpeICTaBIEHUE PAOOThI CUJIIBL.
MonHOCTh CHIIBLI

Kunernueckas sneprus. Teopema 00

37 U3MEHEHUN KUHETUYECKON DHEPTUU Bubmorexa IIOK
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKH
IToreHIMaNbHbBIE U HEMTOTEHIIMAIbHEIE
38 cuisbl. [loTennuansaas sueprusi. Bropas buGnnorexa [IOK
’ PrHA. p https://m.edsoo.ru/554bafcc
KOCMHUYecKasi CKOPOCTh
Tpetbst KocMuYeckasi CKOpocThb. CBsI3b
a00ThI HEMOTEHITHAILHBIX CHII C
39 flsMeHeHHeM MEXAHUYECKOI dHEPIrUUu bubmmorexa [OK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUH
Yapyrue u He M€ CTOJIKHOBEHUSL.
40 \% zzll;eHHe Bey?f }J,'IFJ'II/I JIs1 UIeajJIbHON bubmmorexa [IOK
p pHy A A https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 KonrtponbHas pabota o Teme "3aKoHBbI bu6nuoreka LIOK
COXpaHEHHUs B MEeXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacTaBiIeHUIl O IIPUPOJIE
P PHp bu6mmorexa [IOK
42 TermnoTel. OcHOBHBIE nooxkeHuss MKT.
https://m.edso00.ru/b0a4445f
Huddysus. bpoyHoBckoe nBUkKEHHE
CrpoeHue ra3000pa3HbIX, )KUIKUX U
43 TBEPIBIX TeJI. XapaKTep ABMKEHUS U bubmnorexa [IOK
p L P p https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBUS YACTHUI] BEN[ECTBA
Macca u pa3mMepsl MOJIEKYII (ATOMOB).
P P ya( ) bubmuorexa [JOK
44 KomnuectBo Bemectna. [locrosinaas
https://m.edsoo.ru/c5b72ab7
ABorazpo
45 Temnepatypa. TennoBoe paBHOBECHE. bu6numoreka [LIOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
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IlIxana enbcus

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

46 Pemrenue 3amau bubmorexa [IOK
A https://m.edsoo.ru/1531abab
. bu6mmoreka [IOK
47 n I
ACAIBHBIN Ta3. 1 a30BbIC SAKOHbL https://m.edsoo.ru/1deb2367
48 VYpaBuenue Menaeneesa-KnaneiipoHa. bubnmoreka [JOK
Pemenue 3anau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TeMieparypa. 3aKoH bubnnoreka [IOK
JanbroHa https://m.edsoo.ru/14e02d1f
50 H3omnporiecchl B UAEaIbHOM rase ¢ bubmnoreka LIOK
IMOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npejcraBieHue
o1 Hfog) OIIECCOB: E3§Te Ma, U30X0pa bubmorexa HOK
P ' M2, ba, https://m.eds00.ru/1344327b
n3o00apa
bubmnoreka LIOK
52 O MKT
CHOBHO® ypaBretue https://m.edso0.ru/c8094721
bu6mmoreka [IOK
53 P
CHICHHE sajad https://m.edso0.ru/10265a05
CBs3b a0CONIOTHOI TemmepaTypbl
TEPMOAMHAMUYECKON CUCTEMBI CO
54 CpeHell KHHETHYECKOH 3Hepruei https://m.edsoo.ru/c38af875
MOCTYIATEIILHOTO TETUIOBOTO ABMKCHHUS
e€ yacTull
55 O06o011eHre u cucTeMaTH3alus 3HaHU K bubnnoreka [HOK
o teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8
56 KonTponbnas pabota o reme "OCHOBBI bubnnoreka [HOK
MKT" https://m.edsoo.ru/13adad59
57 Tepmoaunamuueckas cucrema. 3aiaHue bubnmuoteka [IOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
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https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
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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 TepMOIUHAMUKY.

Bu6mmoreka [JOK
58 Camornpou3BoJjibHas peiaakcamus T,
MOTIPOHSBOTLHAA pe s 1 https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mojenb niealbHOro ra3a B
59 TepMOJIMHAMUKE. Y CIIOBHUS bubmorexa LOK
P . https://m.eds00.ru/29355001
MIPUMEHHUMOCTH 3TOH MOIETTH
60 VYpaBaenue Meneneepa-Knaneiipona u bubnuotexa [JOK
BBIPA)KEHME JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxeHue 11t BHyTpEHHEN SHEPTUH
61 OJHOATOMHOTI'0 UJICaJIbHOTO rasa. bubmuorexa [JOK
KBa3ucrarnueckue 1 HECTAaTHICCKHUE https://m.edsoo.ru/acscacl5
TIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoauHaMuKe. Berancnenue paboThl bu6nmmoreka [IOK
1o rpaduky mporuecca Ha pV- https://m.edsoo.ru/741d5738
Tuarpamme
Ternnonepenayda kak cnoco0 U3MEHEHUs
63 BHyTpeHHel sHeprun TJI cuctemsl 6e3 brbmmorexa LOK
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. YaenbHas U MOJIApHAasA

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BELIIECTBA. Y IeJIbHAs
TEIJIOTa CTOPAHMSI TOTIJIUBA

66 Pacuér konmmuecTBa TEIIOTHI IPH bubnmoreka [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IpoLIECCe. bubnnoreka [IOK
[TepBolii 3aKOH TEPMOAMHAMUKHI https://m.edso0.ru/d8098824
KonunuecTBo TeminoTel U paboTa Kak
68 Mepbl U3MEHECHHSI BHYTPEHHEH YSHEPTHH bubmmorexa LIOK
p yIp P https://m.edsoo.ru/b047alcd
Tl cucteMsl
Bropoii 3aK0H TepMOIUHAMUKH 151
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuotexa [JOK
nporeccoB. HeoOparumocTh https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX TTPOIIECCOB
70 [TpuHIUIIBI NEHCTBUS TETIOBBIX bubmnoreka LIOK
mammH. KITJJ https://m.edsoo0.ru/2e945513
7 MaxkcumanbsHoe 3Hauenne KITJT. Iuki bu6mmoreka [IOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 P
CHICHAC sa/tat https://m.edsoo.ru/b3efal8b
DKOJIOTMYECKHUE aCTIEKThI
73 HUCTIOIb30BaHUS TETJIOBBIX JBUTATEIICH. bu6mmoreka [IOK
TernmoBoe 3arpsA3HEHUE OKPYKAKOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
bu6mmorexa [IOK
74 P
CHICHAE 3a/1at https://m.edsoo.ru/c8c70432
O06o0061IeHre U cucTeMaTH3aIus 3SHAaHUHA
» " h bubmmorexa LIOK
75 o teme "TepmonnHamuka. Ternossie

MaruHbe!"

https://m.edso0.ru/28d62b3f
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KonrponsHas pabora o reme

bu6mmoreka [IOK

76
"TepmonuHamuka. TermoBbie MAIMHBL" https://m.edsoo0.ru/1b6e26¢c5
ITapooOpa3oBaHue ¥ KOHAECHCALIUS.
77 I/Icfla egne U KureHue. Y neapHas Bubmorexa IIOK
P ' https://m.edso0.ru/6f8e6777
TeII0Ta mMapooOpa3oBaHUs
HaceliieHHbIe ¥ HEHACHIIICHHBIC MAPhI.
KauecTBennas 3aBUCHUMOCTE INIOTHOCTH
M JTaBJIEHHUS HACBHIIEHHOTO I1apa OT
78 TEMIIEPATYPHI, UX He3aBI/ICI/IM(I))CTL oT bubmorexa LOK
~ PaTYpEL, https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIICHHOTO Tapa.
3aBUCHMOCTh TEMITEPaTyPhl KUIICHUS OT
ABIIEHUS B )KUIKOCTH
79 BrnaxxnocTs Bo3yxa. AGCONIOTHAS U bubnuoreka [IOK
OTHOCHUTEIbHAS BIAKHOCTH https://m.edso0.ru/30ebbb79
bubmuorexa [JOK
80 Pemenne 3amau
a https://m.edso0.ru/18e95ff3
Tsépnoe Teno. Kpucramnnyeckue u
81 amopdHbIe Tera. AHU30TPOINS CBOICTB brommorexa LIOK
p ' P https://m.edsoo.ru/20a88a03
KPHUCTaJJIOB
[InaBaeHne U KpUCTAIIU3ALIHSL.
p bu6nmmoreka [IOK
82 VY aenbpHas TeIioTa IUIaBICHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumarnus
eopmanmu TBEPIOTO TEIA.
Aebop P bu6mmoreka [IOK
83 Pactsxenue u cxxarue. Cinpur. Monyinb
N https://m.edsoo.ru/dalaabl0
HOwura. Ilpenen ynpyrux nedopmanuit
TenmoBoe pacMpeHue KUIKOCTEN U
R bubmuoteka [IOK
84 TBEPABIX TEJI. AHTAPMOHHU3M TEILIIOBBIX

KoJIcOaHMI YacTHI] BEIECTBA

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



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

85 [IpeoOpaszoBanue sHEPTUH B (Pa30BBIX bub6numoreka LIOK
rnepexojax https://m.edso0.ru/97a0672f

bu6mmoreka [IOK

86 v 0

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

87 P

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

88 Kanunnsipuele saBienus. Jlapnenue nop bubmuoreka [IOK
HUCKPHUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xujakoctu. opmyna Jlamiaca
O06o001IeHre 1 CUCTeMaTU3aIHs] SHAHU I

89 1o TeMe "ArperaTHbie COCTOSHHS bubmorexa [IOK

P " https.//m.eds00.ru/0b52575¢
BemecTBa. Pa3oBbIe EPEXO/IbI
KonTponbras pabora mo teme
90 "Ar :FaTHLIe (f)OCTO}IHI/Iﬂ BEILECTBA bubamorexa HOK
p H ’ https://m.edsoo.ru/7dc2a739
da3zoBbIe Iepexoab"
DneKkTpu3aIus Tei U €€ MPOosIBICHUSI.

o1 Dnektpuueckuii 3apsia. [[Ba Buna bubnmnoreka [IOK
AJIEKTPUYECKUX 3apsaaoB. [[poBoIHUKH, https://m.edsoo.ru/1aff445f
JURJIEKTPUKU U TTOJTYTIPOBOIHUKH
DJIeMEHTapHBIN SJIEKTPUYECKUM 3apsi.

92 3aKkoH coxp AQHCHMS BJIIC)KT qucxorli) ’ bubmorexa LOK

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

93 Bs3anmogeicrsue 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 aeiictBue Ha

bu6mmoreka [IOK

95
BJIEKTPUYECKUE 3aPs /bl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 371EKTPHUUECKOro MOJIA.

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

97 ANEKTPOCTATUYECKOTO NoJisi. PasHocTh bubmuorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIIMAIOB W HAMPSKEHUE
[TorenimanpHas YHEPTUs 3apAa B
98 JNEKT I(I)CTaTI/I‘ICCKOI\E noJje pH(i‘eHI_II/IaJI bubmmorexa LOK
P ] https://m.edsoo.ru/af5fa389
3JIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJIS U

99 a3HOCTH EOTeH HaJIOB IS bubamorexa [HOK
P R 8 https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS
[TpuHuMn cyneprno3unun bubnuoreka LIOK

100 .

JNEKTPUYECKUX TTOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6nmmoreka [IOK

101 P

CHICHAC Sa1at https://m.edso0.ru/5a582263
[Tone Toueunoro 3apsina. [lomne bu6nmmoreka [IOK
102 .
PaBHOMEPHO 3apsKEHHOH Cepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3aps>KEHHOTO O
103 061>é1vfJ mapa li_IOJ'Ie paBHOMe HO brommorexa LIOK
y 13 i P . p https://m.edsoo.ru/f7a665ee
3apsKEeHHON OECKOHEYHOH MITOCKOCTH

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

105 JIMBNIEeKTPUKY U MTOTYIPOBOIHUKH B bu6nmoreka [LIOK

QJICKTPOCTATUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konpaencarop. 91eKTpo€MKOCTh

106 KOHJIeHCATOpa. DIEKTPOEMKOCTh bubmmorexa [IOK
A pa. P https://m.edso0.ru/845b4f73
IJIOCKOT'0 KOHAEHCATopa
107 [TapamniensHOE COeTMHEHNE bubnmoreka [JOK
KOH/ICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COETUHEHUE bubmuoreka [IOK
KOHJIEHCATOPOB https://m.edso0.ru/1e992920
109 DHeprusi 3apsHKEHHOTO KOHIEHCaTopa buomorexa LIOK
P P A P https://m.edsoo.ru/73a34f18
bubmnoreka LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBrb>KeHUE 3apssKEeHHOM YacTULIbI B bubmuorexa [JOK
OJIHOPOJTHOM 3JIEKTPUUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o00611eHre 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. [locTossHHBIN TOK. Y CIIOBUS
115 CYILIECTBOBAHUS TIOCTOSTHHOTO bubmmorexa [IOK
ym https://m.edso0.ru/233311b5
AIEKTPUYECKOTO TOKA
bu6nmmoreka [IOK
116 Hcrounuku Toka. Hanpspokenue u 9/1C httos://m.eds0o.ru/0839a115
117 3akoH OMa 11 ydacTKa LEnu. bubnnorexa [HOK
DIIEeKTpUYECKOE COTPOTUBIICHHE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh COIIPOTHUBIICHUS bubnnorexa [HOK

OAHOPOJHOI'O IMPOBOAHHKA OT €TO

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



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

AJIMHBI U TUI0IAAW IMOIICPEYHOIO
CCUCHUA

y,[[eJ'IBHOC COIIPOTUBJICHUE BEIICCTBA.

Bu6mmoreka [JOK

11
o Pemenue 3agau https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapaJLIEIBHOE, bu6mmoreka [IOK
CMEIIIAaHHOE COEAMHEHHE TPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX IIEKTPUUECKUX bubmmoreka [LIOK
nerneid. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bubmnoreka LIOK
122 P
CHICHHE 3a/a1 https://m.eds00.ru/3881b469
123 Pabora 31ekTprueckoro Toka. 3akoH bubnunoreka [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605c5c
bubmuorexa [JOK
124 Pewenne sazaq https://m.eds00.ru/6761bfOf
MOIHOCTB ANEKTPUUECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BRIAC/IAEMAs Ha bubmorexa [IOK
B > BBl https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmmoreka [IOK
126 P
CHICHHE 3a1ad https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpEeHHEE CONTPOTUBIICHUE bubnuoteka [IOK
HCTOYHHMKA TOKa https://m.edsoo.ru/72d453af
128 3akon Oma 15t TOJIHOM (3aMKHYTOM ) bubnmnoreka [IOK
AJIEKTPUYECKON LIETTH 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.edso0.ru/546f5632

132 Konpaencarop B 11enu mocToSsHHOTO 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 . "
AJIEKTPUYECKUM TOK https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "l[locTostHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo reme "IlocTostHHBIN bubmuorexa [JOK
ANEKTpUYECKUi TOK" https://m.edsoo.ru/eb5d4687
O06001IeHre U cucTeMaTU3aIKsa 3HaHUHA
137 o Teme "IloCTOSTHHBIN AJIEKTPUYSCKUi bubmorexa LOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbhas padota no teme bubnuoreka [IOK
"ITocTOSIHHBIN 3JIEKTPUYECKU TOK" https://m.edso0.ru/1885ddf1
DJIeKTpruYecKast MPOBOIUMOCTD
139 aBJ'II/IEI)HHX BemefTB QILJ'IGKT WYeCKUi brbmmorexa [OK
P ) p https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBEpXIPOBOIUMMOCTh
DNEeKTPUUECKU TOK B pacTBOpax U
140 acrjiaBax JICKTPOJUTOB. 3aKOHBI bubmmorexa [IOK
P P ) https://m.edso0.ru/4b423491
Ddapagest 1S SIEKTPOIN3a
bu6nmmoreka [IOK
141 i T
DEKTpHYECKHHt TOK B rasax. [Liasma https://m.edso0.ru/92d92f76
142 DNEKTPUUECKUN TOK B BaKyyMe. bubnnorexa [HOK
Bakyymusbie npuOopbl https://m.edsoo.ru/2E+160
143 DNEeKTPUIECKHI TOK B bubnmuoteka [IOK

MOJIYIIPOBOAHUKAX

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

[TosynnpoBoIHUKOBBIE IPUOOPBI

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

145

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKa U HapsKEHUS
B IIETH TOCTOSTHHOT'O TOKA IIPU TOMOIIIH
aHAJIOTOBBIX U IU(PPOBBIX
HU3MEPHUTEIbHBIX MPUOOPOB" WK
"3HaKOMCTBO C LU(DPOBOIA
nabopatopueii o ¢pusuke. [Ipumeps
U3MepeHus: GU3NICCKUX BEITUYHH TIPH
TTOMOIIM KOMITHIOTEPHBIX TATYUKOB"

bu6mmoreka [IOK
https://m.eds00.ru/5643ea56

146

®dusnyeckuii MPaKTUKYM 110 TeMe
"N3y4yeHre HepaBHOMEPHOTO JBUKECHHUSI
C LEJIBIO ONPEICIeHUs] MTHOBEHHOMH
ckopocTH"

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

147

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune yCKOpeHHUsl IpU
IPSIMOJINHEHHOM paBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOM TIOCKOCTH"
w "MccnenoBanue 3aBUCUMOCTH TyTH
OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
nBYOKEeHUN"

bu6nmmoreka [IOK
https://m.edso0.ru/6960b6ef

148

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mMepeHune ycKkopeHusi CBOOOIHOTO
najeHus" unu "M3ydyenne 1BuKeHUs
Tena, OpPOIIEHHOTO TOPU30HTAIBHO"

bu6nmmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3y4yenue qBUKEHUS Teja 1o
OKPYKHOCTH C IIOCTOSIHHOM 110 MOZYJIIO

Bbu6nmuoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" win "HccnenoBanue
3aBUCHUMOCTH I1€pHO/1a OOpaIlleHHs
KOHHYECKOTO MasTHUKA OT €0
napameTpoB"

150

DU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue paBHOICHCTBYIOMIECH CHJITBI
IIpU ABMKEHUH OpycKa 10 HaKJIOHHOU
mockoctu" win "IIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JIBHKCHHS
Opycka 1Mo HaKJIOHHOM IIOCKOCTH Ha
3aJJaHHOE PAcCTOSTHUE OT €ro Macchl'”

Bu6moreka [IOK
https://m.edsoo.ru/0b34db84

151

Pu3NYECKU IPAKTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YIPYrOCTH, BO3HUKAIOLIUX B IIPYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopmarun” win "HM3ydenue
IBUKEHHUS CUCTEMBI TEJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
osoK"

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

152

@uU3NYECKU NPAKTUKYM I10 TEME
"N3mepenune kodppuiineHTa TpeHus 1o
BEJIMYMHE YTIIOBOTO KO3 puireHTa
3apucumocTtd FTp(N)" mnu
"HccnenoBanue IBUXEHUS OpycKa 1o
HAKJIOHHOH TIOCKOCTH C TIEPEMEHHBIM
ko3¢ dULIeHTOM TpeHUs" Wn
"N3yuyenue IBUKEHUS rpy3a Ha Baly C
TpeHuem"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

PuU3NYECKUI IPAKTUKYM I10 TEME

bu6mmorexa [IOK
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https://m.edsoo.ru/b55b81a1
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"HccnenoBanue yciaoBU paBHOBECHS
TBEPIOTO TeJIa, UMEIOLLEr0 OCh
BpaiueHus" uiu "Koncrpyuposanue
KPOHILTEHHOB U pacuéT cui ynpyroctu"
niu "M3ydyeHne ycTounBOCTH
TBEPJIOTO TeJa, UMEIOLIETO IUI0IAb
ornopsr"

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

154

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHune umnyibca Tesa no
TopMO3HOMY yTu'" nim "M3mepenune
CHJIBI TSITU, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHHE U3MEHEHUSI
MMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMozeiictBun" win "M3mepenue
KMHETUYECKOW dHEPruu Tela 1o
TOPMO3HOMY ITyTH"'

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

155

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOrO Ipolecca
(peKOMEHI0BaHO MUCIOIb30BAHNE
udpoBoit 1adopaTopun)" wiu
"N3yueHnue u30X0pHOTO mporiecca" uin
"N3yuenue n3obapHOTO TIporiecca’ win
"IIpoBepka ypaBHEHUS COCTOSHUS"

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

156

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue yenbHON TEMI0EMKOCTH "
unu "UccnenoBanue nporecca

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

157

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3y4yeHne 3akOHOMEPHOCTEM
HcTapeHus KUJIKOCTeN" i
"U3mepeHue yaenbHOM TeIOThI
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepenue abconOTHON BIaXKHOCTU
BO3J/IyXa U OIIEHKa MacChl IapoB B
nomenieHun". M3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HATSKEHUS

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

158

Pu3HYECKUl IPAKTUKYM I10 TEME
"HaGmtoienre mpeBpalieHust SJHEpruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
M3JIY4eHHS CBETOANO A" W
"N3yueHne npoTeKaHus TOKA B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacnipenienenue pa3HOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUHN
KOH/IEHCaTOpoB"

bu6mmorexa [IOK
https://m.edsoo.ru/ec424377

159

®u3nYecKuil MPaKTUKYM 110 TEME
"HccnengoBaHue CMEIAaHHOTO

bu6mmorexa [IOK
https://m.edsoo0.ru/2b179d98
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COCMHEHUS PE3UCTOPOB" MU
"N3mepeHue y1enbHOro CONPOTUBICHUS
npoBoaHukoB" wiu "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HanpsHKEHUs AJIs JIaMIIbl HaKaJIuBaHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue snexrpoiunsa" uim
"M3mepenue 3apsiia OJJTHOBAICHTHOTO
noHa" uin "MccienoBanue

bubmuorexa [JOK

160
3aBUCUMOCTH COIIPOTUBIICHHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" UITH
"CHsiTHE BOJIbT-aMIIEPHON
XapaKTePUCTUKH auoaa"
PesepBusblil ypok. O000IEHNE 1
161 CI/ICTIe)MaTmZEMﬂ 3HAHUH 110 TEME Bubmiorexa [JOK
" " https://m.edsoo.ru/ed017d93
Kunemaruxka
Pesepsusblil ypok. O000IIEHNE 1
162 CI/ICTEM&TI/ISZEI/IH 3HAHUH 10 TEME Bubmrorexa IIOK
" " https://m.eds00.ru/3149956b
JnHamuka
PesepBusblil ypok. O0001IIEHNE 1
163 CI/ICTI;)MaTI/IL’sZEI/ISI 3HAHUI [10 TEME Bubmzorexa HOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBep0ro Tena
PesepBublil ypok. O000mIEHNE U
164 CHCleMaTH3ZEHH 3HAHHUH 110 TEME Brbmaorexa LIOK
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHCHHSI B MEXaHHUKE
PeseprubIil ypok. O60061eHIE 1
165 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe bubmuorexa [JOK

"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM
Teopuu”

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

. bu6mmoreka [IOK
166 CHUCTEMATHU3AaNA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TenaoBbie MallIUHBI
PesepBHbIil ypok. O6006111IeHIE 1
167 CUCTEMaTHU3alUs 3HAHUU 110 TEME 1 bubnmoreka [JOK
"ArperatHbie COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nepexobl"”
PesepBusblii ypok. O0001IEHNE 1
168 CI/ICTI;MaTI/BE}IIIII)I/I}I 3HaH1/n;1Jl 10 TEME 1 bubmmorexa [JOK
" " https://m.edsoo.ru/f2381c0c
DIEeKTPpUYECKOE T10JIe
PesepBubiii ypok. O0001IEHIE U
169 CI/ICTEM&TI/ISZP WSl 3HAHUH 110 TEME 1 bubmmorexa [OK
" Lj . https://m.edsoo.ru/3cae6dal
ITocTOsTHHBIN IEKTPUICCKUN TOK
PesepBubiil ypok. O000IIEHIE U
170 CI/ICTEMaTI/BE}le s 3HaHI/II;III o teme "Toxn 1 bubmmorexa [OK
B \ https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBLIEE KOJIMYECTBO YACOB IIO 170 16

I[TPOTPAMME
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11 KIIACC

KounyecTBO 9acoB JIeKTPOHHbIE
Ne [ara uudpoBbIie
Tema ypoka Konrpoanusie | IlpakTuuyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB U ITPOBOTHUKOB C TOKOM 1 bubmmorexa [OK
poBOA ' https://m.edso0.ru/487a8593
MarnuTHoe noJie. ['unore3a Amiepa
BekTop MarHuTHOM MHIYKITHU.
2 ITpun plxm CYIIEPITO3U Ifl/}ll MI;FHI/ITHBIX 1 bubmorexa [IOK
P “H YIep t . https://m.edsoo.ru/4clabccb
nosiedl. JIuHuM MarHUTHON MHIYKIIUN
MarsauTHOE 110J1€ IPOBOJHHUKA C bubnuotexa [JOK
3 1
TokoM. OmbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuinia Amnepa, e€ HarpaBJIeHUE U 1 bubnuotexa [JOK
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. JIBUKEHHUE 3apsSKEHHON 1 bubnnorexa [IOK
YaCTHULIbI B OJHOPOJHOM 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

1 P
0 CHICHHE safad https://m.eds00.ru/93617hd9
MarsuTtHoe 10JI€ B BEIlIECTBE.
11 deppoMarHeTUKH namat- " bubmoreia HOK
pp > 18P https://m.edso0.ru/30ff9608
JMaMarHeTUKH
OcHOBHBIE CBOMCTBa
12 dbeppomarnerukoB. [IpumeHeHue bubmmorexa LIOK
pp P https://m.edsoo.ru/0b58190a
(dheppomMarHeTHKOB
13 Pemenue 3agay no teme "MarautHoe bu6mmoreka [IOK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amay nmo teme "MarautHoe bu6mmoreka [IOK
nosie" https://m.edsoo.ru/41c4ae8a
SBneHne IIeKTPOMarHUTHOM
15 WH un. [IoTok BeKTOpa MarHUTHOM bubmmorexa LIOK
AYKIHH. p https://m.edsoo.ru/b3efalcl
WHIYKIIUU
bu6mmoreka [IOK
16 IAC unnyim https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMArHUTHON UHTYKIIUU bu6nmnoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexkrpuueckoe nosie. Toku bubnuoteka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJC uHayKIIUY B IBUKYIIUXCS bubnunoreka [IOK
MIPOBOJIHUKAX https://m.edso0.ru/0235cc02
Bbu6nmuoreka [JOK
20 Pemenme saxas https://m.edsoo.ru/4dfda618
bu6mmorexa [IOK
21 I1 JI
PaBHio Jientia https://m.edsoo.ru/bbc22726
22 WNunykrusHocts. Karymika bubnnorexa [HOK
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HHAYKTHBHOCTHU B LICIIU ITIOCTOAHHOI'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. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3c0ad11
bu6mmoreka [IOK
25 Pemenue
HICHHE saiad https://m.eds00.ru/88f69d2b
%6 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [JOK
3HAHUM 110 TeMe "DIeKTpouHamMuKa" https://m.edsoo.ru/76484025
97 KonTponbnas paborta o teme bubmuorexa [JOK
"OnexTponuHamuka" https://m.edsoo.ru/8ae09b98
Koneb6arenpHas cucrema. CBOOOTHBIE
28 koJsieOanus. ["apMoHMYEeCKHe bubmmorexa [IOK
i https://m.edsoo.ru/7c1db385
KoJeOaHus
29 KunemaTtnueckoe u 1TMHaMHU4YeCKOE bu6mmorexa [IOK
OTIMCaHKE KoJie0aTeIbHBIX JIBHKCHUI https://m.eds00.ru/87ce9498
DHepreTuveckoe onucanue. BeiBos
JUHAMHAYECKOTO OIUCAHUS
30 rapMOHHMYECKHUX KOJIeOaHUH U3 UX Brommorexa LIOK
p https://m.edso0.ru/e3c99692
HHEPreTHYECKOTO U KHHEMAaTUYECKOTO
OIKMCaHHUS
bu6mmorexa [IOK
31 A OaHui
MIHTYSIa 1 asa Konebarmit https://m.edsoo.ru/7a0c439a
[Tepuon m yacTora KoeOaHMiA.
32 [leproa maneix cBOOOAHBIX bubnnorexa [HOK

KoJIe0aHUIT MAaTEMATUIECKOTO
MasTHUKA. [leprnox cBOOOTHBIX

https://m.edsoo0.ru/e0399319
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KoJe0aHui NPY>KUHHOTO MasiTHUKA

3aryxaromue KonedaHusl. bubmmoreka LIOK
33
Breinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72e93d09
Bu6mmoreka [JOK
4 A
3 BTOKOsICOaNHU https://m.edsoo.ru/6add2644
Bu6mmoreka [JOK
35 Permtenne 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Vpox-koH(pepeuys "MexaHHdecKue
36 K(E)J'Ie6aHI/I}(Ib BpM ;,IKaJILHHX bubnmorexa HOK
"y https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011IeHNE U CUCTEMATHU3ALIUS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubmorexa [IOK
" https.//m.edsoo.ru/eb84182f
Konebanus
DNEeKTPOMarHUTHHIE KOJIeOaHMUsI. bubmuorexa [JOK
38 .
KonebartenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmymna Tomcona. CBS3b aMIUTATY/IBI
39 3aps/ia KOHJIEHCATOpa ¢ aMILTUTYI0M bubmaorexa LIOK
https://m.edso0.ru/093f9af1
CHUJIBI TOKA B KOJIEOATEIIHHOM KOHTYpPE
40 3aKOH COXpaHEHUs YHEPTUHU B bubnuoteka [IOK
ujeaibHOM K0Jie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolne dJIEKTPOMariuTHEIE
41 KOJ‘I}GIZaHIfII}II Brin >Kp €HHBbIE bubmorexa HOK
’ M https://m.edso0.ru/5¢668619
ANEKTPOMArHUTHBIEC KOJIeOaHuUs
[Iepemennslii TOK. Pesucrop n
42 KOHJIEHCATOP B ILIEITH IIEPEMEHHOTO bubmorexa OK
A pBH P https://m.eds00.ru/84836152
TOKa
43 Karymka nHIYKTUBHOCTH B LIENU bu6numoreka [LIOK
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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 IEPEMEHHOI'0 TOKA.
45 AMII:IL:'II/IT ,Z[HOCpI/I IEUCTBYIOILEE Bubmiorexa LOK
Y y https://m.edsoo.ru/lcac6c4c
3HAYEHUE CUJIBI TOKA M HAIIPSHKEHUS
46 Pe3onanc B 2i1eKTpUYECKOM [IEIHN Bubmiorexa LIOK
p H https://m.eds00.ru/087506df
bubmnoreka LIOK
47 P
CHICHHAC 3a/1at https://m.eds00.ru/a16836a4
WUneansubiid Tpaschopmarop.
48 Hﬂ0H3BOHCTB(I: Heq)e;:aqa Hp Bubmzorexa IOK
P - 1P - https://m.edsoo.ru/f97418ae
MOTpeOIICHUE EKTPUICCKON YHEPTHH
DKOJIOrM4eCKHe PUCKU TPpU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT z chonb30§aHI/m ’ Bubmorexa HOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B TOBCETHEBHOM
KU3HU
bu6nmmoreka [IOK
50 P
CHICHHE 3aAat https://m.edsoo.ru/ee6677ed
bu6nmmoreka [IOK
51 P
CHICHHE 3aAat https://m.edsoo.ru/7cab59f8
O000I11IeHIE U CUCTEMATU3AIUS
52 3HAHUH 10 TeMe "DIEKTPOMArHUTHBIE bubmioreka LJOK
" P https://m.edso0.ru/401024a9
KoeOaHus
53 MexaHW4eCKuEe BOJIHBI. bu6mmorexa [IOK
XapakTepuCTUKN MEXaHUYECKUX BOJH https://m.edsoo.ru/a58e109f
54 CBoliCcTBa MEXaHUYECKUX BOJIH Bbu6nmuoreka [IOK
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https://m.edsoo.ru/d9ae1000

95 3ByK. XapaKTEepUCTUKHU 3BYKa bubmmorexa LIOK
Y. AapaKtep K https://m.eds00.ru/138b6f09
56 Wudpassyk u ynbrpassyk. Lllymosoe bubnmoreka [IOK
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl https://m.edsoo.ru/7380038f
Bu6mmoreka [JOK
7 P
> CHICHHE 518t https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBIC BOJHBI. bubnmoreka [JOK
N3nydenue 31eKTpOMAarHuTHHIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprust AMEKTPOMATrHUTHBIX BOJIH. bu6nuoreka [IOK
CBolicTBa AIEKTPOMarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana 31eKTPOMarHUTHBIX BOJIH.
60 [Ipumenenne 3JIeKTpOMarHUTHBIX bubmorexa LOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[TpuHIHITBI paTUOCBSI3U U
61 TeneBuAcHU. Paguonokamms. bu6mmoreka [IOK
DNEeKTPOMarHUTHOE 3arpsi3HEHNE https://m.edso0.ru/9f96f18
OKpY>Karollen CpeJibl
62 bu6nmmoreka [IOK
https://m.edsoo.ru/4f7985a0
63 Cgert. 3aK0H IPSIMOJIMHEHHOTO bu6nmnoreka [IOK
pacrpocTpaHeHus CBETa https://m.edso0.ru/f9566406
Pemenue 3a1a4 Ha mpuMeHEeHHE
64 3aKOHa MPSMOJIMHEHHOTO bubmorexa HOK
https://m.edsoo.ru/ea32d455
pacipocTpaHeHHs CBETa
65 OTtpaxkenue cBera. [1mockoe 3epkano. bubnmnoreka [IOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 ITpenomnenue cBera. AGCONIOTHBIN U bu6numoreka [LIOK
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OTHOCHUTEJIbHBIN IIOKa3aTellb
npenomieHus. [loaHoe BHyTpeHHEe
orpaxxeHue. [IpenenbHbIi yroiu
IIOJIHOTO BHYTPEHHET O OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenne 3aaa4 Ha IPUMEHCHUC

bu6mmoreka [IOK

67
SAROHOB OTPANCHHA 1 TPEHOMITCHIA https://m.edsoo0.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jucnepcus
. bu6mmoreka [IOK
68 cBera. CII0)KHBIN cocTas 0es1oro cBera.
https://m.edsoo.ru/d8elc3be
IiBer
69 JInn3zpl. @OKYCHOE pacCTOSTHUE U bu6nunoreka [IOK
OIITHYECKAas CHJIa JIMH3bI https://m.edso0.ru/60441359
20 [TocTpoenne n300pakeHn B TNH3AX U bubnuoreka LIOK
HUX CUCTEMax. YBeJINYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3amau Ha mocTpoeHue
71 U300paKEHUI, TOJIY4AEMBIX C bubmorexa [OK
p ’ yi https://m.edso0.ru/5a868f09
IIOMOIIIBIO JINH3
712 I'na3 xak onTuyeckas cucreMa bubmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. ITpenennl
73 o I/IMGHI/IMOJCI:TI/I FC(I))M);[T NYECKOH bubmorexa LHOK
P p https://m.edsoo.ru/cd174a10
OIITUKH
74 CKOpOCTh CBETa U METO/IBI €€ bubnuoteka [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
Bbu6nmuoreka [JOK
& Jlucriepeust caera https://m.edsoo.ru/lel6cc6e
76 WnTepdepennus ceera bubmorexa LIOK

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

77 HaO0II0ICHUSI MAKCUMYMOB 1 bubmmorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bu6mmoreka [IOK
8 Pewerre sazad https://m.edso;.lru/SOGldeZb
bu6mmoreka [IOK
& lpumenenne nxrepdeperin https://m.edso;.lru/6686dbc8
bubmuorexa [JOK
80 Jludppatcuis ceera https://m.edso;_.[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
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
bu6mmorexa [IOK
84 Pemerre sazat https://m.edsoc{_.lru/c56c8158
85 CBeToBbI€ SIBJICHUS B IPUPOJIE brbmmorexa LOK
https://m.edsoo.ru/0b36363d
86 O06001IeHre U CHCTeMaTH3aIHS bubmuorexa [JOK
3HaHW# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTponbHas padbota no reme bu6nuoreka LIOK
«OnTuka» https://m.edsoo.ru/82315dd4
I'paHuUIBI TPUMEHUMOCTH
88 KJIAaCCUYECKOM MEXaHUKHU. 3aKOHBI bu6mmoreka [IOK
3JIEKTPOAMHAMUKY U IIPUHLIAIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEJILHOCTH
89 Iloctynatel cienuanbHON TEOPUU bu6nmoreka [LIOK
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https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTCIIBPHOCTH

https://m.edsoo.ru/c56f05ch

IIpocTpaHCTBEHHO-BPEMEHHOM
untepail. [IpeobpazoBanus Jlopenna.
VYcnoBre NpUYMHHOCTH.

bu6mmoreka [IOK

90
OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIcHIEe BpEMEHH B COKpAIllEHUE
JUTHBI
o1 DHeprusi U UMINYJIbC PEIsTUBUCTCKON bubnmoreka [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
92 HMIYJIbCOM PEISTUBUCTCKOM YaCTUIIBI bubmmorexa [OK
Y P HEl https://m.edsoo.ru/b6258ffa
DHeprus MoKos
93 PaBHOBECHOE TEIIJIOBOE U3IIyUCHUE bubmorexa [TOK
yi https://m.edsoo.ru/f54035a5
bubmnoreka LIOK
%4 3aKoH cmemerus Bixa https://m.edsoo0.ru/1c5ff752
o5 I'unote3a M. Ilimanka o kBaHTax. bu6nmmoreka [IOK
DOTOHBI https://m.edsoo.ru/abffa218
bu6mmorexa [IOK
% DHEprus 1 MMITyILC oToHa https://m.edsoo.ru/7fh307ec
97 ®orodrdpdext. OnbiTl A. T bu6nuoreka LIOK
CroneroBa. 3akoHbl poTodPdekTa https://m.edsoo.ru/8c68e5b9
VpaBHeHre DUHIITEHHA IS
98 q)(l;)TOB(b(beKTa "K aCHaSII[ aHuma" bubmmorexa LIOK
- BP Tpatii https://m.edso0.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

1ol bpoitt 1 pasmepst OGH%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIMH IBHKYILEHCS YACTUIIBI
. bu6mmoreka [IOK
102 Koprrycicy1spHo-BOTHOBOI AyatusM https://m.edsoo.ru/8ccab62a
103 Judpakius 21eKTPOHOB Ha bubnmoreka [JOK
KpHUcTajuIax https://m.edsoo.ru/30dbal8c
Crienn(hrka u3MEpeHU B MUKPOMHUPE.
104 COO?H:)bmeHHﬂ Her())n e enéHHECTeﬁp bubmorexa HOK
N pe https://m.edsoo.ru/65783dec
['eitzenbepra
bubmuorexa [JOK
105 Pewenne rpaueckux saxas https://m.edsoo.ru/e70195hd
N bu6mmoreka [IOK
106 Peuterte pacuCripix saza https://m.edsoo.ru/ee9b3182
KonTponbHas pabota mo Temam:
107 "OCHEBBI CTOI')' "KopnyckynsipHo- brbmmorexa [OK
. S PHYCIYIAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTi3M
OMNBITHI IO KCCTICTOBAHUIO CTPOCHHUS
108 atoma. [ImanerapHas MojeNb aToma brbmmorexa [OK
: P https://m.edso0.ru/312b750a
Pesepdopna
bu6mmorexa [IOK
1 IT b
09 OCTYNIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CriekTp ypoBHEN bubnnoreka [HOK
SHEPTUH aTOMa BOAOPOAA https://m.edsoo.ru/cf74bl1la
11 CrioHTaHHOE U BBIHYX/IEHHOE bu6mumoreka [LIOK
U3JIy4YEHHE 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. M3oTomsl.
PannoaktuBHOCTH

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

114

3aKOoH paJu0aKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBbIC
opranusmsl. Jlozumerpust

Bu6mmoreka [JOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBA3U HYKJIOHOB B siJIpe.
SAnepublie cunbl. Jledekt Macce sapa.
Snepubie peakuuu. SnepHbie
peakTopsl. [Ipobaemsl yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCTIeKThI pa3BUTHUSA
SIIEPHOM HEPTETUKH

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

116

Meroas!l perucrpanuu u
HCCIIEA0BAHMS YIEMEHTAPHBIX YACTHII.
@dyH1aMEHTAIIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
IIpencrasnenne o CtannapTHOU
Mozenu. KBapk-TitooHHas MoJenb
aZlpOHOB

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

117

®uzuka 3a npenenamu CTaHIapTHON
Mozenu. TéMHas Martepust U TEMHas
sHeprus. EnuncTBo pusnueckon
KapTHHBI MUpa

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

118

OTanel Pa3sBUTHUA aCTPOHOMUMU.

bu6mmorexa [IOK



https://m.edsoo.ru/2288a0c4
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3HaueHHUE ACTPpOHOMUH

https://m.edsoo.ru/ad73e145

[TpruMeHNMOCTH 3aKOHOB (PU3UKH JIS
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX

Bu6mmoreka [JOK

119
00BEKTOB. METO/TbI aCTPOHOMUYECKUX https://m.edso0.ru/39c44028
HUCCIIEIOBAaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEIECKOIBI, PALHOTEIIECKOIIEI buGnnorexa [IOK
P ’ https://m.eds00.ru/4877aale
BHeaTMoc(]epHast aCTpPOHOMHUS
Bun 38é3nnoro Heba. Co3sesnus,
121 SIpDKHE 3BE3]bI, IJIAHETHI, UX BUIUMOE bubmmorexa [IOK
P > ’ https://m.edsoo.ru/aac588eb
JBIDKEHUE
Comnneunast cucteMma. CoJHIIE.
122 CoiHevHast akTUBHOCTb. VICTOYHHUK bubmnorexa [IOK
L https://m.edso0.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE31BI, NX OCHOBHEIE
123 XapakTepucTuku. J[marpamma bubmorera [IOK
\ Parctep . P " https://m.eds00.ru/42169944
CHEKTPAITBHBIN KJIaCC — CBETUMOCTD
124 3Be3bI TIaBHOI MOCIEI0BATEILHOCTH bubmorexa LOK
o a https://m.edso00.ru/b3ch766¢c
BnyTtpenHnee ctpoeHue 3BE3 1.
125 CoBpeMeHHBIE PEACTABIECHUS O bu6nuoreka LIOK
IIPOUCXOXACHNUH U 3Boronuu ConHIa https://m.edsoo.ru/d09da494
U 3BE31. DTalIbl )KU3HU 3BE3
Mneunsiii [1yre — Hama ["anakTuka.
126 Turel ranaktuk. YépHble IBIPEI B bubmmorexa [JOK
- ep AAbIp https://m.edsoo.ru/7cd10a0a
SJIpax TalakTUK
127 Bcenennas. Pacupenue BeeneHHOM. bubnnorexa [HOK

3akon Xabb6mna. Teopus bomnbiioro

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

128

MacmrabHast cTpykTypa Beenennoi.
Meraranaktuka

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

129

Hepeménnsie npoOaemMbl aCTPOHOMUHI

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

130

Pu3HYECKU IPAKTUKYM 110 TEME
"WccmenoBanue MaroiuTHOTO TIOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIN
"UccaenoBaHue CBOICTB
(heppoMaraeTukoB" UiIu
"UccneqoBanue AeHCTBUI
IIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

bubmuorexa [JOK
https://m.edsoo.ru/67361aef

131

du3nuecKuil MPakTUKYM 110 TeEMe
"U3mepenue cuibl Amrepa" uiu
"N3yueHne 3aBUCUMOCTH CUJIbI
Amriepa OT cuiibl ToKa" WiH
"OnpeneneHne MarHUTHON MHIYKIIUN
Ha OCHOBE U3MepeHus cuiibl Amrepa”

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

132

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU" W
"OnpeneneHre HHAYKIIUU BUXPEBOTO
MarduTHOTO oy

https://m.edsoo.ru/c36658da

133

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonHAykiuu" win "Coopka Moenu
3JIEKTPOMArHUTHOTO TeHeparopa”

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

134

Pu3HYeCKUil IPAKTUKYM I10 TEME

Bbu6nmuoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
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https://m.edsoo.ru/b8fb6391

"N3mepenue nepuoa CBOOOTHBIX
KOJIeOaHUH HUTSIHOTO U IIPY>KUHHOTO
MAasTHUKOB"

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

Du3nYECKUi MPAKTUKYM I10 TEME

bu6mmoreka [IOK
135 "ITIpeoOpa3oBanne SHEPTUH B
beobp F,), https://m.edsoo.ru/a28026hd
IPY>KUHHOM MasITHUKE
@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes MOoCiIeI0BaTeNIbHO COETUHEHHBIE
136 KOHJIEHCATOD, KATYIIKY U PE3UCTOP" bubmmorexa [OK
) P, KATYIIY 1P P https://m.edso00.ru/89dc2d90
wiu "UccnenoBanue padboTb
HCTOYHUKOB CBETa B IIENIH
MepEeMEHHOT0 TOKa"
du3nuecKuil MPaKTUKYM 110 TeEMe
137 "N3y4yeHue napaMeTpoB 3ByKOBOU Bubmmorexa LIOK
YA " P P Y https://m.edso0.ru/b100661a
BOJIHBI
Pu3NYECKUl IPAKTUKYM I10 TEME
"N3mepeHue rnokazaTes mpeioMIIeHUs
138 crekna" win "[lomyuenue Bubmmorexa LIOK
i https://m.edsoo.ru/42569eal
1300pakeHus B CUCTEME U3 TIOCKOTO
3epKayia v JUH3bI"
Du3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH
139 (OKYCHOT'O pacCTOSIHUA OT BEILIECTBA bubnnorexa [HOK
(Ha mpuUMepe KUAKUX JIMH3)" UITu https://m.edsoo.ru/b879fb3f
"N3mepenue (OKyCHOTO pacCTOSHUS
pacceuBaroIIMX JIMH3"
140 Pu3nuecKuil MPaKTUKYM 110 TEME bubnnorexa [HOK

"HaGmonenue aqudpakiuum,

https://m.edsoo.ru/8b7ac737
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uHTEp(EPEHITNH U TIOJSAPU3AITTI
cBeta"

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHue UMIYJIbCa U SHEPTUHU
PENSATUBUCTCKUX YacTull (110
dotorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI[ B MArHUTHOM I10J1¢)"

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

142

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue nocrosinuoi [linanka Ha
OCHOBe uccienoBanus Gotodddexra"
niu "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIHO]] OT
HarnpspKkeHus "

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

143

Ou3ndecKuil MPakTUKyM MO TeMe
"HccnenoBanue cekTpa
pa3peKEHHOT0 aTOMApHOI'O BOAOPOIa
1 U3MepeHue nocrosiHHon Punbdepra"

bubmnoreka LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue paino0akKTUBHOTO
(doHa c uCcoab30BaHUEM J03UMeETpa"
win "M3ydenue nornomenus oeta-
YacTHUI alfOMUHHEM "

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

145

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C
HCIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN [T ONTPEACICHUS
MOJIOKEHUS HeOECHEBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIC

bu6mmorexa [IOK
https://m.edsoo.ru/1072021e
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https://m.edsoo.ru/eb916f82
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co3Be3ausi CeBepHOro Moymapus u
spkue 3BE37b1" miu "HaOmonenus B
TenecKol JIyHsl, I1aHeT, TYMaHHOCTEN
Y 3BE3/THBIX CKOILICHUM"

O0001IeHrEe U cUCTEMaTU3 AU
3HaHuil. Ponb (pu3uku u acTpoHOMUU B

. . bubmuorexa [JOK
146 SKOHOMMYCCKOH, TEXHOJIOTUYCCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOW M 3TUYECKOH chepax
JEATEIbHOCTH YEJIOBEKA
O000I11IeHNE U CUCTEMATU3AIUS
147 3HaHuil. Posib 1 MecTo pu3nku u bubmuorexa [JOK
ACTPOHOMUU B COBPEMEHHOW HAYYHOU https://m.edsoo.ru/18f19f7c
KapTUHE MUpa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHuil. Pone ¢pusmueckoii Teopun B
OPMHUPOBAHUU TIPEICTABICHUN O
148 ingnqeimﬁ Ka TEIHe MHpa, MECTO Brommorexa LIOK
o ap Pa https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MHpA B O0IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTaBICHUN O IPUPOIE
149 O06o00611eHre U cucTeMaTH3aIus bubnmnoreka [IOK
3HaHui o TeMme "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06o00611eHre U cucTeMaTH3aIus bubmmoreka [JOK
3HaHui 1mo teme "Kuaemaruka" https://m.edso0.ru/4e31b507
151 O06o00meHre B cuCTeMaTH3 IS bubmuorexa [JOK
3HaHu 1o teme "/[uHamuka" https://m.edsoo.ru/2dfbafcs
O06001enre u cucTeMaTu3aIus
. " bubnmuoteka [IOK
152 3HaHu# 1o reme "CTtaTuka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482e
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O06001IeHEe 1 cuCTEMaTU3 AU

153 3HAHUU 10 TeMe "3aKOHBI COXPaHEHUS Bubmiorexa LIOK
" P https://m.edso00.ru/32a4d1a0
B MEXAHHUKE
O0001IeHre U cUCTeEMaTU3 AU
154 3HaHu# 110 TemMe "OCHOBEI bubnnorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KUHETHYECKOU TEOPUH
O06001IeHrEe 1 cucTEMaTU3alIUA
155 3HaHu# 1o reMe "TepmonuHaMuKa Bubmmoreia LIOK
ﬁ) A ’ https://m.eds00.ru/c63f7¢10
TennoBble MalIMHEL
O000111eH1E ¥ CUCTEMATU3 AL
156 3HaHUU 10 TeMe "ArperaTHbie bubnuoreka LIOK
coctosguus BelectBa. Da3oBnie https://m.edsoo.ru/1d36b5b1
nepexozs"”
O000111eH1E U CUCTEMATHU3ALIIS
157 3HaHHH"I; 110 TeMe "DJeKT qulz:Koe bubmmorexa [JOK
: P https://m.eds00.ru/3bf0def9
10JIE
O00011IeHIE U cCUCTEMATH3ALIUS
158 3HaHUH 1o TeMe "IlocTOSIHHBIN Bubmzorexa HOK
. " https://m.edso0.ru/71453ee6
ANEKTPUYECKUIN TOK
O000I11IeHNE U CUCTEMATHU3AIUS
159 3HaHu# 1o Teme "TOKHU B pa3In4HbBIX bubnnorexa LIOK
" P https://m.edso00.ru/3d40077a
cpenax
O06o001meHre U CHCTEMaTH3aIIHS bu6mmoreka [IOK
160 .
3Hagui no treMe "MarautHoe mose" https://m.edsoo.ru/3b4c06ae
PesepsuEblil ypok. O000IIEHNE 1
161 CI/ICTgMaTmZEHH 3HAHUH 110 TeEME Bubmiorexa LIOK
" " https://m.eds00.ru/053e2248
DNeKTPOMarHUTHAS WHIYKIIHS
162 PezepHblil ypok. O60011eHIE U bu6numoreka [LIOK
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cUCTEMATH3AIlNs 3HAHUN 10 TEME
"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd

PesepBHbIil ypok. O6006111IeHIE 1

. bu6mmoreka [IOK
163 CHCTEMATHU3AaINI 3HAHUH 10 TEME
" " https://m.edsoo.ru/5e2bb83d
DneKTpOMarHUTHBIEC KOJICOaHUS
PesepBHelil ypok. O000IICHHE 1
164 CHCTEMAaTHU3alMs 3HAHUH 110 TeMe bubmuoreka [IOK
"MexaHUUYECKUE U 3JIEKTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBusblil ypok. O0001IEHIE U
P P . bu6mmoreka [IOK
165 cucTeMaTH3allis 3HaHUM 10 TEME
" " https://m.edso0.ru/52ad1603
Ornruka
PesepBusblil ypok. O000IIEHNE 1
P P N bu6mmoreka [IOK
166 cucTeMaTH3allis 3HaHUM 10 TEME httos://m.edsoo.ru/SbecLes
"Ocuoser CTO" PR :
Pesepsusblil ypok. O000IIEHNE 1
167 CI/ICTEM&TI/ISZEI/IH 3HAHUH 10 TEME Brbmaorexa LIOK
" N " https://m.edsoo.ru/f7c59d38
KopnyckynsipHo-BOTHOBOH qyanu3m
Pesepsusblil ypok. O000IIEHNE U
P P . bubnuoteka [IOK
168 CHCTEMAaTH3aIis 3HAHU [10 TEME
" " https://m.edso0.ru/1f511654
dusuka atoma
PesepBHelIit ypok. O60011IeHNE 1
169 CHCTEMATHU3aINs 3HAHUI IO TEME bu6mmorexa [IOK
"®u3uKa aTOMHOTO SApa U https://m.edso0.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHIL"
PesepBHsblil ypok. O0001IIEHNE 1
P P . bubmuoteka [IOK
170 cHCTEMAaTH3aINsI 3HaAHHUH IT0 TEME

"OnemMeHTh! acTpoduzuku”

https://m.edsoo.ru/2bffb94c
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IMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBbI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yiabTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus

JIeMOHCTpPHPOBATh HA MPHUMEPAX POJb U MeCTO (GU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW Hay4YHOU KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKU
Y TEXHOJIOTUM, B IPAKTHUYECKOU AEATEIBbHOCTH JIIOIECH

10.2

VY4YuThIBaTh TPAHUIBI TPUMEHEHHS HW3YYEHHBIX (U3NYECKUX MOJeNneil:
MaTepHalibHas TOUKa, MHepIUalbHas CUCTEMa OTCUETa, a0COIOTHO TBEPIOE
TEJ0, UICANIBHBIN I'a3; MOJEIN CTPOEHUS I'a30B, JKUIKOCTEH U TBEPIBIX TEl,
TOUYCYHBIN AIIEKTPUUYECKHHA 3apsi/i — IPU pelIeHUH (HU3NUIECKHX 3a/1a9

10.3

Pacrnio3znaBath (puznueckue siBiieHus (IpoLecchl) U OOBSACHATh UX Ha OCHOBE
3aKOHOB MEXaHMKH, MOJICKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHHUS
BEIIECTBA U AJIEKTPOAMHAMHUKU: PABHOMEPHOE U PABHOYCKOPEHHOE
NpSIMOJIMHENHOE JIBUXKEHHE, CBOOOJHOE INaJeHUe TeJd, [JBH)KEHUE I10
OKpPY>KHOCTH, MHEpLHMs, B3aumojeiictBue Ten; aAuddysus, OpoyHOBCKOE
JBMDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX Tel, U3MEHEHHE 00BbEMa Tel
IIpM HarpeBaHuM (OXJIAXKACHUM), TEIJIOBOE paBHOBECHE, HCIIApEHMUE,
KOHJICHCAllUsl, TUIaBJIEHUE, KPUCTAJUIU3AIMs, KUIIEHUE, BIQXKHOCTh BO3/1yXa,
MOBBILLIEHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEX]y MapaMeTpaMH COCTOSIHMS ra3a B M30IIpoleccax; IEKTpU3alys Tell,
B3alMO/JEICTBHE 3apsii0B

10.4

OnuceIBaTh MEXaHUYECKOE ABMKEHHE, UCHOb3Yys (PU3HUECKUE BETMUYHUHBI:
KOOpJAMHATA, IIyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
MMITYJIbC ~ TEJla, KUHETUYEeCKas DSHEprus, IOTCHUMalIbHAs JHEPIUs,
MexaHuueckas paboTa, MeXaHW4YecKass MOUIHOCTb; HpH OMNHCAHUU
MPaBWIbHO TPAaKTOBaTh (PM3MUYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, HX
0003Ha4YEeHUSI M EIUHMIIBI, HAXOAUTHh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BETUYHHY C IPYTUMHU BETMYMHAMHU

10.5

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TE€J M TEIUIOBHIE SIBJICHUS,
UCMOJB3Yys (PU3MUYECKHE BEIMUMHBL: JaBJIEHUE ra3a, TeMIepaTypa, CpeaHss
KUHETUYECKas JHEPIUst Xa0TUYECKOTO JBAKEHUS MOJIEKYIL,
CPEIHEKBAaApaTU4YHAsE  CKOPOCTb  MOJIEKYJ],  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSA JHeprus, pabora rasa, KO3(QQHUIMEHT IOJIE3HOTO JEUCTBUS
TEIJIOBOTO JBUTATENS; IPU ONMCAHUM NMPABUIIBHO TPAKTOBATH (DU3HMUECKUIA
CMBICJ UCHOJb3YEMbIX BEIMYMH, UX OOO3HAUYEHHUS M €IMHUIbI, HAXOIUTh
(GbopMyIbl, CBSI3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEIUYHMHY C JIPYTUMHU
BEJIMYMHAM

10.6

OnuceiBaTh ~ M3y4EHHBIE  JIEKTPUUECKHE  CBOMCTBA  BELIECTBA U
ANEKTpUYECKUE SIBJICHMS (IIPOLECChI), UCHOIb3Ysl (U3NUECKHUE BETUMYUHBIL:




JNEKTPUYECKUN  3apsAl, JJIEKTPUYECKOE II0JI€, HANPSHKEHHOCTh  ITOJIA,
IIOTEHLIMAJ, Pa3HOCTh ITOTCHIMAJIOB; IIPU ONMCAHUU NIPAaBUIIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IMHUIIbI,
yKa3bIBaTh (HOPMYJIbl, CBSI3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEITUYHHY C
JPYTHMMH BEJIMYMHAMU

10.7

aQHAIM3UPOBATh (PU3NYECKHUE MPOLIECCHl U SBJICHHUS, UCIONB3YS (PU3NUYECKUE
3aKOHbl M MPUHIUIIBI: 3aKOH BceMupHoro Ttsarotenus, I, II m III 3akonbr
HploTOHa, 3aKOH COXpaHEHUs MEXaHUYECKOW HHEPruM, 3aKOH COXPaHEHUs
UMIyJIbCa, MPUHLUI CYNEPHO3UIMH CHUJI, TMPUHLHUI PaBHOIPABHUSL
WHEPLUATIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KMHETHUYECKYIO TEOPHUIO
CTPOCHMS BEILECTBA, IAa30BbIE 3aKOHBI, CBSI3b CPEAHEW KHUHETUYECKON
SHEPTUU TEIUIOBOTO JIBWKECHUS MOJIEKYN C aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBIH 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPAaHEHUS DJIEKTPUUYECKOIo
3apsiia, 3akoH KynoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (hOpMyITUpOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHUIIBI, 00IACTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHHLMIBI JEMCTBUSA MAIIWH, NPUOOPOB MU
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HX  0€30MaCHOTO
UCIIOJIb30BaHUS B IOBCEITHEBHOMN KU3HU

10.9

Brimonaare OKCIICPUMCHTBI I10 HCCICAOBAHHIO (1)I/I3I/I‘~ICCKI/IX SIBJICHUU H
MponecCoOB € UCIIOJb30BAHUCM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II71; IIpu 5TOM
dbopmynupoBarh npobiemMy (3aaady) ¥ THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000pYIOBaHUS, TIPOBOIUTE OITHIT
U GOpMYyITUPOBATH BHIBOIBI

10.10

OcyiecTBisITh NpsIMblE U KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYMH;
IPU 3TOM BbIOMpATh ONTHUMAJIbHBIN CIIOCOO M3MEpPEHHUs U HCIONIb30BaTh
U3BECTHBIE METO/bI OLEHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXAY (PU3UYECKHUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpPOBATh  pe3ylbTaThl  TOJYyYEHHOW  3aBUCHMOCTHU
GU3MYEeCKUX BEIMYMH B BUAE Ta0iuil U rpaduKoOB, JETaTh BBIBOJIBI I10
pe3ynbTaTam UCCIEI0BaHUS

10.12

Cobmronats npaBuia 6€30MacHOrO TPy MPH MPOBEACHUN UCCIIE0BAaHHM B
paMkKax  y4eOHOro  OSKCIepHUMEHTa, y4eOHO-HCCIIEOBAaTENbCKOM U
MPOEKTHOH J1eATENbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOUCTB U
1abopaTOpHOTO 000PYIOBAHHSA

10.13

Pemare pacuéTHble 3agauyu C SIBHO 3a/JIaHHON (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITB; HA OCHOBE aHANN3a yCIOBHS
3a/1auu BHIOMPATh (GU3UUECKYIO MOJIENb, BBIICIATH (DU3UUCCKHE BEIIMUHNHBI
u (GopMynbl, HEOOXOIUMBIE IJisi €€ pelieHUs, TPOBOIUTH PACUETHI H
OIICHUBATh PEATLHOCTh MOTYYEHHOTO 3HAUEHUS (PHU3NIECKON BETUYHHBI

10.14

Pemars KaueCTBEHHbIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HETPOTUBOPEUMUBYIO IIETIOYKY PACCYKICHUH C OMNOpOM Ha H3YYCHHbIE




3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘ICCKI/IC SIBJICHUA

10.15

Hcnonp3oBaTh  mpH  peHIEHMHM  Yy4eOHBIX  3a/Ja4  COBPEMEHHBIC
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOHWCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallid ¥ TPEICTaBICHUS Y4YeOHOW U  HAYYHO-TIOMYJISIPHOU
uHpOpMALIUK, TOJYYEHHOM W3 pPA3JIMYHBIX HCTOYHHMKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMyt0 HH(HOPMALIHIO

10.16

[TpuBOaUTH MpUMEpPHI BKIIaZa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB
B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYXKAIOUIETO0 MHpA, B
pa3BUTHE TEXHUKU U TEXHOJOTUN

10.17

Hcnonp30BaTh TEOpETHYECKHE 3HAHUS MO (PU3UKE B MOBCECIHEBHOM JKH3HU
uis  obecriedeHrs: 0€30MacHOCTH TpU  oOpamieHHH ¢ npubopamu U
TEXHUYECKHMHU YCTPONCTBAMHM, JUISI COXPAHEHHSI 370POBbSI U COOJIIOICHHS
HOPM 5KOJIOTHYECKOTO TIOBEACHHS B OKpY)KaIOILeH cpene

10.18

PaGoraTte B rpymme C BBIIOJHEHUEM pA3IUYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAMOHAIBHO PACIPEISISITh 00sI3aHHOCTH U
IJIAHUPOBATh JAECATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMSX, aJCKBaTHO
OLCHMBATh BKJIAJ KaXJIOr0 W3 YYACTHUKOB TPYNIIbI B pEUICHUE
paccMaTpuBaeMoii mpoOIeMbl

11 KJIACC

Kon
NpoBePsSieMOro
pe3yJabTara

111

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
o0pa3oBaTe/IbHON IPOrpaMMBbI CpeHero 0611ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
U TEXHOJOTUH, B INPAKTUYECKON NEATEIBHOCTU JIIOACH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKON KapTHUHBI MHUpa

11.2

Y4YuTHIBaThH rpaHvllbl TPUMCHCHHA HN3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX MOZETIeH:
TOYCYHBIHN BHGKTpI/I‘ICCKI/If/'I 3apsan, AdACpHasds MOJACIb aToMa, HYKJIIOHHAas
MOZCIIb aTOMHOTI'O AApa IMpU pCHICHUN (I)I/BI/I"IeCKI/IX 3aaad

11.3

Pacrio3znaBath u3nyeckue sBieHus (POLECCH) U OOBSACHATH UX HA OCHOBE
3aKOHOB OJIGKTPOJMHAMUKMA M KBAaHTOBOM (DM3MKHU: 3JIEKTpUYEcKas
NPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ICHUCTBHS
TOKa, B3aMMOJICHCTBUE MAarHUTOB, SJICKTPOMArHUTHAsI WHIYKIIUS, TCHCTBHIE
MarHMUTHOTO TIOJSI HA TMPOBOJHMUK C TOKOM W JBHIKYIIMHCS 3apsin,
ANIEKTPOMATrHUTHBIC KoJIeOaHMsI u BOJTHBI, PSMOJIMHEHHOE
pacmpocTpaHeHHUE CBETa, OTPaKEHHE, MpPEIOMICHHE, WHTEep(EpeHIHs,
TUpakus U MoJspU3alus CBETa, AUCIEPCHs CBETa, (HOTOITEKTPUUECKUI
apdext (Pporodaddext), cBeToBOE NaBIeHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa  aToMa  BOJOpOJA,  €CTECTBEHHas W HCKYCCTBEHHas




pPaauoOaKTUBHOCTD

114

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MarHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYI0 NPOBOAMMOCTh Ppa3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHbIE  SBIEHHUS  (IPOIECCH), HCIONB3YS  (pusmueckue
BEJIMUMHBI: JIEKTPUUYECKUN 3aps]], CUJIa TOKA, 3JEKTPUUECKOE HaAIPSLKEHHUE,
JIEKTPUUECKOE CONPOTHUBIEHHE, pa3HocTh mnoreHuuanos, OJIC, pabora
TOKa, MHIAYKIMS MarHUTHOro Iois, cuiua Awmmepa, cwia JlopeHua,
MHAYKTUBHOCTb KaTYILIKH, SHEPIUs dJICKTPUUECKOTO U MAarHUTHOIO IOJIEH,
HEepUOJl U 4acToTa KOJeOaHUH B KoseOaTelabHOM KOHTYpe, 3apsi M cuja
TOKa B TIPOIECCEe TapMOHMYECKHX DJIEKTPOMArHUTHBIX  KOJeOaHHIA,
¢okycHOE paccTOsiHHE M ONTHYECKas CHia JIMH3BI, TNPH OMHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEIWYHMH, UX
0003HAaYEeHMs] U €IMHULBL, YKa3bIBaTh (POPMYJIbl, CBS3BIBAIOLIUE JAHHYIO
(GU3UUECKyIO BETMUUHY C JPYTUMH BETUYMHAMU

115

OnuceiBaTh M3YYCHHBIC KBAHTOBBIE SIBJICHUSI W TMPOILIECCHI, HCIOIb3YS
du3nYecKrue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrusl W HMITYJIbC (POTOHA, MEpHOA IOoJIypacraja,
SHEPTUsl CBS3M ATOMHBIX fJI€p; MPU OMUCAHWUU TMPABUIBHO TPAKTOBATH
(bu3nYeCKUi CMBICI UCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (DU3MYECKYI0 BEIUYHHY C
JIPYTMMHU BEIHUYMHAMU, BBIYUCIISATH 3HaYeHHE (PU3UYECKOM BETHUUHBI

11.6

Ananu3upoBath (U3NYECKHE MPOLECCH U SBICHUS, UCIIONIb3Ys (HU3NUYECKUE
3aKOHBl W NpPUHOMIBL 3akoH OMa, 3aKOHBI IIOCIENOBaTENbHOIO U
NapauIeJIbHOTO COEIMHEHUS MPOBOIHUKOB, 3ak0H /[xoyinsa — JleHua, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH MPSIMOJMHEHHOTO paciHpOoCTpaHEHUs
CBETa, 3aKOHbI OTPa)KEHUSI CBETA, 3aKOHBI MPEJIOMJICHUS CBETA, YpaBHEHUE
OiHmTeiHa ua  (oTtodddexTa, 3aKOH COXpaHEHUS HHEPrHH, 3aKOH
COXPaHEHMsI UMITyJIbCA, 3aKOH COXPAHEHUS DIIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsI MAacCOBOTO 4HMCIA, MOCTyjdaTrsl bopa, 3aKOH pagvOaKTHBHOIO
pacriafa; Mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXeHHWE U ycioBUs  (TpaHUIBl,  00JacTH)
PUMEHUMOCTH

117

OnpenensTh  HampaBleHHWE BEKTOpa HHAYKIWHW  MarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

CTpouTh M ONMUCHIBATH M300paKEHHUE, CO3/1aBAEMOE IJIOCKUM 3EPKaJIOM,
TOHKOM JIMH30U1

11.9

BBITIOTHATE AKCIIEPUMEHTHI TIO0 HCCIAEAOBAHUIO (DU3WYECKUX SIBICHUNW U
MIPOLIECCOB C UCIIOJIL30BAHUEM INPSAMBIX U KOCBEHHBIX U3MEPEHUI; U ITOM
dopmynupoBath npobiaeMy (3a1ady) U TMIIOTE3y y4eOHOro SKCIIEpUMEHTa,
coOMpaTh YCTAHOBKY U3 MPEIOKEHHOT0 000pyI0BaHUs, POBOJAUTD OIBIT
1 GOPMYITUPOBATH BHIBOJIBI

11.10

OCyHIeCTBJ'ISITI) MMpsAMBIC 1 KOCBCHHBIC M3MCPCHUA (1)I/IBI/I‘ICCKI/IX BCJIINYHH,
Ipu 35TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U HCIIOJIb30BATH




M3BECTHBIE METO/IbI OIIEHKHU MOTPENTHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBHCUMOCTH  (PU3UYECKUX BEIHMYMH C HCIOJIH30BAHHUEM
OPSAMBIX W3MEPEHUH; MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY, (DMKCHPOBAThH
pe3ysbTaThl MOJYYCHHOH 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHC
TabIuI ¥ rpauKOB, 1E1aTh BHIBOIBI IO PE3YIIbTaTaM HUCCIEIOBAHUS

11.12

Cobmronats npaBuia 0€30MacHOTO TPyAa MPH MPOBEICHUH UCCIIECI0OBAaHUN B
pamMkax  y4eOHOTO  DJKCHEpUMEHTa, Y4eOHO-HCCIEAOBATEIbCKO |
MPOCKTHOM JIEATSILHOCTH C UCIIOIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U
J1a60paTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHbple 3aauMl ¢ SBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIIOBHS
3a/1a4¥ BBIOUPATh (PU3NYECKYIO MOJIEIb, BBIACIATh (PH3UUECCKHIE BEIUYUHBI
u (GopMysbl, HEOOXOAWMBIC UIA €€ pEeHICHUs, NPOBOIUTH PACUYETHI U
OLICHUBATh PEATHHOCTH MOTYYCHHOTO 3HAYCHUS (PU3NIECKON BEITNINHBI

11.14

Pemate Ka4C€CTBCHHBIC 3aJa4u: BBICTPAanBaTh JJOTHYCCKH
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3Y4YCHHBIC
3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-IGCKI/IG SABJICHUSA

11.15

Hcnonp3oBaTe  MpH  pemIEHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
WHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOWCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIPETAllUd U TPEACTaBICHUS Y4eOHOM U Hay4yHO-TIONYJSpHOU
UHPOpPMALIMK, TIOTYYEHHOW W3 pa3IMYHBIX HCTOYHUKOB; KPHUTUYECKU
aHAJIM3UPOBATH MOIy4aeMyto HH(HOPMALIHIO

11.16

OOBSCHATh TPUHLHUIBI JCUCTBUS MAIllUH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS HUX 0€30MacHOr0 WCIOJIb30BAaHUS B
OBCE€IHEBHON KU3HU

11.17

[TpuBOIUTE MpUMEpPHI BKJIaa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSCHEHHE INPOLIECCOB OKPY)KAIOLIET0 MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpeTUUECKUE 3HAHUS MO (PU3HUKE B MMOBCEAHEBHON KU3HU
uis  obecriedeHuss Oe30macHOCTH TpU  oOpalleHuH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBaMH, JUIsl COXpPaHEHUsS 370pPOBbs U COOJIOJCHUS
HOPM 5KOJIOTHYECKOT'0 IIOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B Tpymme C BBINOJHEHWEM pPa3IUYHBIX COIMAIBHBIX DPOJIEH,
TUTAHUPOBATh PabOTy TPYMIBI, PAlMOHAIBHO PaCIpPEeNsITh 00sI3aHHOCTU U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CUTyalHAX, aJCKBATHO
OLCHMBATh BKJIaA KaXAIOTO0 M3 YYaCTHHMKOB TIPyHIlbl B PCIICHUC
paccMaTpuBaeMoi MpoOIEMBbI




IPOBEPAEMBIE DJIEMEHTBI COIEP KAHUSA

10 KJTACC

Kon Koxa nposepsiemoro

pasaeia 3JICMEHTA

IIpoBepsiemMble 3J1eMEHTHI COEPKAHUS

OU3NKA U METO/Ibl HAYYHOTI'O ITO3HAHUA

11

®usuka — Hayka o npupone. Haydnble meTomabl
MIO3HAHUS OKpYyKarouiero mupa. Posp sxcriepumenTa
U TEOPHUH B IIPOLECCE IO3HAHWS  IPUPOJIBI.
DKcrepuMeHT B (hu3uke

12

MonenupoBanue buznyeckux SIBIICHU u
npouieccoB.  Hayunple rumnotessl. ®Dusnueckue
3aKOHbl W TEOpUU. ['paHUIBl NPUMEHUMOCTH
¢busndyeckux 3akoHOB. [IpuHIMI COOTBETCTBHSL.
Porb u wMecto ¢usuku B popMupoBaHUH
COBPEMEHHOM  Hay4yHOW  KapTUHBl  MHpa, B
MPAKTUYECKOH JIeATEIbHOCTH JIFo/Iei

MEXAHUKA

#HHPar#HKITHEMATHUKA

2.1.1

Mexannueckoe — nBmxkeHHe.  OTHOCHUTENBHOCTB
MexaHudeckoro JaBmxkeHus. Cucrema oTcuéra.
Tpaekropust

2.1.2

[lepememenne, CKOpocTb  (CpemHsst  CKOPOCTb,
MT'HOBEHHasl CKOPOCTh) U YCKOPEHHUE MaTepualbHON
TOYKH, UX MPOEKIUH HA OCH CUCTEMBI KOOPAMHAT.
CrnosxeHue nepeMelieHnii U CI0)KEHUEe CKOpocTei

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE INPSAMOJIMHEHHOE
nBuwkeHue. ['paduku 3aBUCMMOCTH  KOOpPJUHAT,
CKOPOCTH, YCKOPEHHUsA, IYTM U MEpPEeMELIECHUs
MaTepualbHOU TOYKU OT BPEMEHU

2.14

CBoboaHoe nageHue. Y CKOpeHne CBOOOTHOTO
HagcHUs

2.15

Kpuonuneiinoe JIBIDKEHHE. PaBHomepHOE
JIBUDKEHUE MaTEpUaJIbHOM TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIMHENHAsT CKOpOCTh. [lepuon u
yacToTa. LleHTpocTpeMuTenbHOe yCKOpeHue

2.1.6

TexHu4eckne yCTpOWCTBA: CIMAOMETp, JBHKEHHUE
CHaps/0B, LIETIHBIE U PEMEHHBIE NIEpPEIaun

2.1.7

[TpakTuyeckue paboThl. V3MepeHHe MIHOBEHHON
ckopoctd. HMccienoBaHue COOTHOLIEHUS —MEXKIY




Iy TSIMH, MIPOWICHHBIMU TEIOM 3a
MIOCJIEI0BATEIbHBIE PAaBHBIE IPOMEKYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM JBWXEHUM C HaYaJIbHOU
CKOpPOCTBIO, paBHOM Hymw0. M3yueHue IBUKEHUS
LIapUKa B BS3KOM JKUIAKOCTU. M3ydeHue NBUKCHUS
Tena, OpOIIEHHOTO TOPU3OHTATEHO

2.2

H#HPar### JMHAMUKA

221

[Ipunuun  otHocutenvHocTH [anunes.  Ilepsbiid
3akoH HprotoHa. MHepuuanbsHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpyHuun cynepno3suuuu cui

2.2.3

Bropoii 3akon HproToHa AJ1s1 MaTepraibHON TOUKHU B
uHeprmaibHoit cucreme orcuéra (MCO). Tperuit
3akoH Hpl0TOHA /U1l MaTepUaIbHBIX TOUEK

224

3akOH BCeMHMpHOro TsroreHus. Cuna TSDKECTH.
IlepBast kocMuyeckas CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TpeHue. Cuiia TpeHUs
CKOJIBKEHUSI M cuiia TpeHus mokos. Koadduument
TpeHus. Cuiia CONpOTUBIICHUS NIPU JBIXKEHUM Tella
B JKUJIKOCTH HJIH r'a3e

2.2.7

HOCTYHaTCJII)HOC n BpalaTCJIbHOC JBHXCHUC
a0COJIFOTHO TBépI[Ol"O TC1a

2.2.8

MOMEHT CcuIbl  OTHOCUTEIIBHO OCH  BpALEHUS.
[Liteuo cunel. YcnoBus paBHOBECHs TBEPAOTO TEJIA B
NCoO

229

TexHu4eckue ycTpoucTBa: MOIIIUITHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuyeckne paboTsl. M3yueHue ABHKEHMS
Opycka Mo HaKJIOHHOM IUIOCKOCTH TOJ JeHCTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCHMOCTH CHJI
YOPYIOCTH, BO3HUKAOIIUX B jAedopmupyemMoin
NpYyXHHE M PE3NHOBOM 00paslie, OT BEITUYMHBI UX
nedopmanuu. MccnenoBanue ycioBUil paBHOBECHs
TBEPIOTO TeJa, UMEIOIIETO OCh BPAIIEHUS

2.3

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

23.1

I/IMHYJ'ILC MaTCpHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHaJIbHBIX TOYCK. I/IMHy.]'H)C CHJIbI 1 U3BMCHCHUC
HUMITyJIbCa TCJIa

2.3.2

3akoH coxpaneHus ummyinsca B MCO. PeaktuBHOE
JBUKCHHE

2.3.3

PabGora cuiel




234

MomHoOCTh CHIIEI

2.3.5

Kunernueckass 5SHeprus MaTepUaJIbHOM  TOYKH.
TeopeMao KUHETUYECKON SHEPTUH

2.3.6

ITorenunaneHas sHeprud. [loTeHuumanbHas sHEprus
YIpYyro nedopMupoBaHHOM IIPY>KHUHBI.
[NorennumanpHast HEpPrus Tesa BOIM3H MOBEPXHOCTH
3emin

2.3.7

[lorennuaneHble U HEMOTEHLMANbHbIE cUibl. CBA3b
paboOThl HENOTEHIMAJBHBIX CHJI C HW3MEHEHHUEM
MEXaHUUYECKON HHEPruM CUCTEMBI Te€J. 3aKOH
COXPAaHEHUS MEXaHUYECKOW IHEPTUN

2.3.8

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

Texuuueckue YCTpOﬁCTBaI JABUKCHHUC PaKkeT,
BOI[OMéT, KOIICP, Hp}I')KI/IHHHﬁ IIMCTOJICT

2.3.10

[IpakTuueckue padoTsl. M3yyeHue cBA3M CKOpocTei
TeNn mnpu Heynpyrom ynape. MccinenoBaHue cBA3U
paboThl CHIIBI C HW3MEHEHHEM MEXaHHM4eCKOH
SHEpPruu Teja

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
#iH#Par###OCHOBbBI MOJIEKY JIIPHO-KMHETUYECKOM TEOPUU
OcHoBHBIE IOJIOKEHUS MOJIEKYJISIPHO-
311 KMHETUYECKOM Teopuu. BpOyHOBCKOE JBHIKEHHE.
o Huddysus. Xapakrep ABMKEHHUS U B3aUMOACHCTBHS
YaCTHI| BEUIECTBA
Mopenu CcTpoeHus ras3oB, JKMIKOCTEW U TBEPABIX
3.1.2 TeJl U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE
3THUX MOJeIIeH
313 Macca MOJIEKYJI. Konnuectso BELIECTBA.
ITocrosinHas ABoragpo
31 314 TerioBoe  paBHOBecue.  Temmeparypa u  e€
n3mepenue. llkana remneparyp Lienbcus
Mopnens uaeanpHoro rasa. OCHOBHOE ypaBHEHUE
3.15 MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU UCAIBHOIO
rasa
AbGcomoTHas TemiiepaTypa Kak Mepa CpeaHei
3.16 KMHETHUYECKOM DHEPrMM  TEIUIOBOTO  JBHIKECHUS
yactul rasa. [IIkama temneparyp KensBuna
317 VYpaBuenne Knaneilpona — MenneneeBa. 3akoH
JanbToHa
318 I"a3zoBbIe 3aK0HBI. M30mponieccsl B HaeanbHOM rase ¢

NMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA: H30TCPMaA,




M30X0pa, n300apa

3.1.9

TexHnuueckue ycTpoiicTBa: TepMoMeTp, 6apoMeTp

3.1.10

[IpakTuueckue paboThl. MI3MepeHne Macchl BO3ayxa
B KJIacCHOM komHare. VccrienoBanue 3aBUCHUMOCTH
MEXAYy T[apaMeTpaMu COCTOSIHUSL Pa3peKEHHOTO
rasa

3.2

oC

HOBbI TEPMOJINHAMUWKHN

321

TepMmoarHamuueckas cucreMa. BuyrpeHHss
SHEPrUsl TEPMOJINHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MECHECHUA

3.2.2

KomuuyectBo Temnorel U pabora. BuyTpeHHss
SHEPTrUsl OJHOATOMHOTO HUJIEAILHOTO Ta3a

3.2.3

Buer TEIIONEpEIauu: TEIUIONPOBOIHOCTb,
KOHBEKUHUs, HW3Iy4yeHHe. TeIIoéMKOCTh  Tena.
VienpHass  TEIUIOEMKOCTL  BellecTBa.  Pacuér
KOJIMYECTBA TEIJIOTHI IPU TEIIONEepeaaye

3.24

IlepBbi  3axkoH TepmoaMHaMHKHU. IIpuMeHeHue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IIPOLIECCAM.
I'paduueckas uHTEprIpeTanys padboThl raza

3.2.5

TenoBeie MAaIlIUHBI. [TpuHIUTIBI IEUCTBUA
TEIUIOBBIX MamwH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MamuHaxX. Ko3pduiuenr mnoie3Horo
nevictBus (manee — KITJ1) TerumoBoii mammabl. [uki
Kapno u ero KII/]

3.2.6

Bropoit 3akon TepmomumHamuku. HeoOpatumocTtsb
IPOLECCOB B INpuUpoae. TelioBble IBUTATEIN.
DKOJIOTHYECKHUE TIPOOIEMBI TEMII0IHEPTETHKU

3.2.7

TexHuuecKkue yCcTpOMCTBA: ABUTaTENb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUILHUK, KOHJIUIIMOHED

3.2.8

[Ipaktuueckue paboTel. U3mepenue ynenbHOM
TEIUIOEMKOCTH

3.3

##HPar### AT PETATHBIE COCTOSHIM A BEIHLIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[MapooOpazoBanne M KoHAeHcanws. Vcmapenne u
KATICHWE. YJeTbHAs TeIyIoTa IapooOpa30OBaHMSL.
3aBUCHUMOCTB TEMIIEPATyphbl KUIICHHUS OT JaBJICHUS

3.3.2

AOCOTIOTHASI M OTHOCUTENIbHAS BIAXKHOCTh BO3/IyXa.
Hacsiennsiit nap

3.3.3

Tépnoe tenmo. Kpucramimueckue u amopdHbIe
Tena. AHMU30TPONUS CBOWMCTB KpuCTAJIOB. JKuakue
Kpuctabl. CoBpeMEHHbIE MaTepHaIb




[lnaBnenue u kpucrammsanusa. Y AenbHas TEIIoTa

3.34
iasnenus. Cyomumarus

3.35 YpaBHeHue TerIoBoro Oananca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TOTyYEHUS

336 COBPEMCHHBIX  MaTepuajoB, B TOM  4YHCJC
HaHOMAaTepHaJIOB, © HAHOTEXHOJIOTUU

337 [Ipaktuyeckne paboTbl. HM3MmepeHHe BIAKHOCTH
BO3/yXa

4 DJIEKTPOJMHAMUKA
##HPar##H#JIEKTPOCTATUKA

411 DnekTpuzanusi Tell. ODNeKTpudeckuit 3apsa. JIBa
BU/JIA DJIEKTPUYECKHX 3apsI0B

4.1.2 [IpoBOAHMKY, TUAIEKTPUKU U MOITYIIPOBOAHUKH

413 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsaa

4.1.4 B3aumopeiictBue 3apsiaoB. 3akon Kysnona
DJeKTpuIecKoe ToJe. Hanpsoxéanoctsb

4.1.5 aneKkTpudeckoro mnoisd. [IpuHuun cynepnosuiuu.
JIvHUY HANIPSHKEHHOCTH AJIEKTPHYECKOTO TIOJIS

416 Pabota CHJ ANIEKTPOCTATUYECKOTO HOJISL.
Ilorennuan. Pa3HocTh NOTEHIIMAIOB

41 [IpoBomHUKM ¥ [AUANEKTPUKH B  MOCTOSHHOM

4.1.7 EKTPUUECKOM ToJe. JlanexTpuyeckas
MIPOHUIIAEMOCTh
OnekrpoéMkocTh. KoHneHcarop. DneKTpo&MKOCTh

418 IJIOCKOTO KOHJACHCATOpa. ODHEPTus 3apsHKEHHOTO
KOHJIEHcaTopa
TexHnueckue YCTPOMCTBA: DJIEKTPOCKOII,

419 JNEKTPOMETP, ANEKTPOCTaTUYECKAS 3aIuTa,
3a3eMJICHHE  3JEKTPONpPHOOpOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHHBIN IIPUHTED

4110 [IpakTnyeckue paloTHI. N3mepenne
ANEKTPOEMKOCTH KOHIEHCATOpa

#HHPar#HITOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEIAX

YcnoBus CYLIECTBOBaHMS MTOCTOSTHHOTO

421 3JEKTPUYECKOro ToKa. Mctounuku Toka. Cuita Toka.

4.2 [TocTossHHBIN TOK
422 Hanpspkenne. 3akon Oma 11 ydacTka Henu
423 DreKkTpuieckoe COIIPOTHUBIICHUE. VY nenpHOE

COIIPOTUBJICHUEC BCIICCTBA




424

HOCHGHOB&TCHBHOC, napajijieJibHOC, CMCIIAHHOC
COCAUHCHHNEC ITPOBOJHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDkoyms —
Jlenua

4.2.6

MOH_IHOCTB OJICKTPUYECCKOI'O TOKa

4.2.7

anekTpoaBkymas cwia (mamee — DOJC) wu
BHYTPpEHHEE COINPOTUBIECHUE WCTOYHHKA TOKA.
3akoH OmMma TUTST MTOJTHOM (3aMKHYTO)
aneKkTpudeckoit renu. Koporkoe 3ambikanue

428

DNEeKTpOHHAsl MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTh ~ CONPOTHUBIIEHHS  METaUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTb

429

Onexktpuueckuii TOK B Bakyyme. (CBoiicTBa
JIEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBonuuku. CoOCTBeHHass U TMpUMecHas
MIPOBOJAMMOCTh TOJYNPOBOAHUKOB. CBoiicTBa p-n
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

DNEKTPUYCCKHMA TOK B AJIEKTPOJIUTAX.
DNEKTPONUTHYECKAs AUCCOMAIIHS. DIEKTPOIIN3

4212

DJIeKTpuYecKui TOK B razax. CaMOCTOSATENIbHBIA U
HECAMOCTOSTENbHBIM  paspsiA. Pasinunble  TUIBI
CaMOCTOATENIbHOTO paspsaa. Momuus. [1nazma

4213

TexHu4eckue ycTpoicTBa: aMIIepMETpP, BOJBTMETP,
peocTaT, UICTOYHUKH TOKA, JIEKTPOHATPEBATEIbHBIC
pUOOpBL, JJIEKTPOOCBETUTEIILHBIE npuOopHlI,
TEPMOMETDP CONPOTHUBIICHUS, BaKyyMHBIH JUOI,
TEPMUCTOPBI u (boTope3ucTopsl,
ITOJTYIIPOBOTHUKOBBINM IMOJI, TaJlbBAaHUKA

4.2.14

[Ipaktnuyeckne pabotbl. I3yueHue cmemaHHOrO
COEIMHEHUS PE3UCTOPOB.

W3mepenne OJIC  ucTOYHMKA TOKa U €ro
BHYTPEHHETO COIPOTHBIICHUSI. HaGmonenne
JJIEKTPOJIA3A

11 KIIACC

Kox
pa3neiia

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemMble 3J1eMEHTHI CO/IEPKAHUS

OJIEKTPOJJUHAMUKA

4.3

##HPar#H#MATHUTHOE ITOJIE. QJIEKTPOMATHUTHAA MHY KW A




IlocTrosunbie MAarHUTEL B3anmoneiicteue

431
MOCTOSIHHBIX MarHUTOB
MaruauTHOe noje. BekTop MarHUTHOM MHAYKIUU.
432 [IpuHnun cynepnozunmu. JIMHMM — MarHUTHOMR
e UHAYKIMU. KapTuHa TUHUI MarHUTHON WMHIYKIIHHU
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnuTtHoe 1ose NpoBOAHMKA ¢ TOKOM. Kapruna
JVHAA TIOJNSl JUIMHHOTO MPSMOTO TPOBOJHUKA M
4.3.3 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKU C
TokoM.  OmneiT  Opcrena.  BzaumopeiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cwuita Amriepa, €€ MOJTyJIb U HallpaBJICHUE
Cuna Jlopenma, e€ MOIyidb W HalpaBlICHHE.
435 JIBro>keHUEe 3apssKeHHOM 4YacTHUIbl B OJHOPOIHOM
MarauTHOM noJie. Pabota cuibl Jlopenia
4.3.6 SIBieHME AIIEKTPOMATHUTHOW WHIYKITHH
437 [ToTok BekTOpa MAarHUTHON MHIYKIHH
438 OJIC uHAyKuMU. 3aKOH  AJIEKTPOMAarHUTHOU
e unayknuu Papajges
Buxpesoe snexkrpuueckoe nosue. 9J]C uHayKuu B
4.3.9 MPOBOJHHUKE, JBUXKYIIEMCS IOCTYHNaTelbHO B
OJTHOPO/THOM MarHUTHOM IT0JIe
4.3.10 [IpaBumno Jlenua
4311 NunyktuBHOCTh. SABienue camounaykuuu. IJC
s CAMOVHTYKIIH
4312 OHeprus MarHUTHOTO TOJISI KaTYIIKH C TOKOM
4.3.13 DNEeKTPOMarHuTHOE T0JIe
TexHuyeckue ycTpoWcTBa: MOCTOSITHHBIE MArHHTHI,
43.14 ANEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIN
JNIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS TeYb
[IpakTuueckue pabotbl. M3ydeHne MarHUTHOTO
MOJIsi KaTylkKu ¢ TOKOM. MccnenoBanue nencTBUs
4.3.15 MOCTOSHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnegoBanue SABJICHUA QJICKTpOMaAr HUTHOM
WHAYKIUU

5 KOJIEBAHU A 11 BOJIHBI
##HPartHHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
Komnebarennuas cuctema. CBOOOIHBIE KOJIECOAHHS.
5.1 51.1 lNapmonnueckne komebanus. Ilepwon, yacroTa,
aMILTUTY/a U ¢a3a KojaeOaHui
5.1.2 [IpyxuHHBINA MasTHUK. MaTeMaTHYeCKUN MasTHUK




5.1.3

VYpaBHeHue rapMOHHUYECKHUX KoJIeOaHuH.
Kunematnueckoen  JMHAMUYECKOE  OMKCAHUE
K0J1e0aTeNbHOTO JBUKCHUS

5.14

[IpeBpaimienye SHEpruM MNpU  T'apMOHHUYECKUX
konebaHuax. CBsA3b  aMIUIUTYAbl  KoseOaHWM
HCXO/HOM BEJIMYMHBI C aMIUIUTYAaMU KojeOaHui
€€ CKOpPOCTH U YCKOPEHUS

5.15

KoiebarensHeb1i KOHTYP. CBo0OOHBIE
JJICKTPOMArHUTHBIE KOJieOaHUsT B  HMACAIBHOM
KOJIeOATEIIPHOM ~ KOHTYpe. AHAJIOTHS  MEXIY
MEXaHUYCCKHUMU u AJIEKTPOMAarHUTHBIMHU
konebanusmMu. @opmyna Tomcona

5.16

3aKOH COXpaHEHHMs SHEprud B  MJCAIBHOM
K0J1e0aTelbHOM KOHTYpE

5.1.7

BeinyxieHHbIE MeXaHUYEeCKue KoJIeOaHusl.
Pesonanc. Pe3onHaHcHas kpuBasi. BbeIHyXI€HHBbIE
OJICKTPOMArHMTHBIC KOJIEOAHMSL.

518

[Iepemennsbiii Tok. CHHYCOMAANIbHBIN IEPEMEHHBIN
TOK.

5.1.9

MOHIHOCTI) MNEPEMCHHOTO TOKaA. AMHJII/ITYIIHOG u
ﬂeﬁCTBYIOHlee 3HAYCHHC CUJIbI TOKA U HAIIPSIKCHUA

5.1.10

Tpancopmarop. IlpousBoacTBo, nepepada Hu
oTpedIeHne JNIEKTPUYECKOU JHEpPIrUHu.
DKOJIOTUYECKHE  PUCKU  TPU  IPOU3BOJCTBE
JNEKTPUYECKON JHEPIUH. KynsTypa
HCIIOJIB30BAHUSI MIEKTPOIHEPTUH B IOBCEAHEBHOU
KU3HU

5.111

Texunuueckue yCTpOMCTBA: ceiicmorpad,
JIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad

5.1.12

[IpakTueckue paboThI. Hccnenosanune
3aBHCHUMOCTH MEepHOJia MaJIbIX KoJIeOaHUH Tpy3a Ha
HUTM OT JUIMHBI HHUTH M Macchl TIpy3a.
HccnenoBanne NEpEeMEHHOT0 TOKAa B IENU U3
MOCJIEIOBATENbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U pe3rucTopa

5.2

##HPart M EX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, yCIIOBHS

591 pacrpoCcTpaHeHHsl. [Tepuon. CkopocTb

o PacIPOCTPAHEHNS U JUIMHA BONHEL [lomepedunsie u
MIPOJIOJILHBIEC BOJHBI

529 #H#HPar###t  Untepdepenuuss  u - audpaxuus

MEXaHHNYCCKHUX BOJIH




5.2.3

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

524

DNEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUS H3JIY4E€HHUS
3JIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTarus
BeKTOpOB E, B 1 v B 3JIeKTpOMarHuTHOM BOJIHE B

BaKyyMe

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa’KEHUE,
IIpEIOMIJIEHUE, noJisipu3anus, mudpaxius,
uaTepdepeniys. CKOpPOCTb  AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIxama 31eKTPOMArHUTHBIX BOJH. [IpuMeHnenue
JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

HpI/IHIII/IHBI PaanoCBA3U u TCICBUACHUS.
Pannonokanusi. DneKTpOMarHUTHOE 3arps3HEHUE
OKpY>KaroIlEen cpeibl

5.2.8

Texuuueckue YCTPOMCTBA: MY3BbIKaJIbHbIC
UHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKAa B
TEXHUKE W MEIULMHE, panap, paguoNnpHEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neusb

5.3

#HPar##HOIITUKA

531

[IpsimonuueitHoe  pacmpocTpaHeHHE  CBeTa B
oaHOpoaHOM cpene. JIyu cBeta

5.3.2

Otpaxenue cBera. 3aKOHBI OTPaKEHUS CBETA.
[TocTpoenne n300paxeHui B MIOCKOM 3epKaje

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHEI MMPECJIOMJICHUA CBCTA.
AOCOIIOTHBIN ITOKa3aTeIhb ITPEIIOMIICHU A

5.34

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi
yTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

Hucnepcus csera. CiaoxHBIN cocTaB 0€JI0ro cBeTa.

IBer

5.3.6

CoOuparonue M pacceuBarollye JUH3bL. ToHKas
nuH3a. DOKyCHOE PACCTOSAHME U ONTUYECKAs CHUJIA
ToHKOW JuH3bl. [locTpoeHue u3z00paxeHuil B
COOMpAIOIINX U paccenBaIONIMX JHH3aX. Popmyna
TOHKOH JIMH3EI. Y BeIIMUYCHHE, TaBAEMOE JIMH30M

5.3.7

Hpenenbl MMPUMCHUMOCTHU FCOMCTqueCKOﬁ
OIITUKH

5.3.8

Wnrepdepennus crera. KorepeHTHbIE HCTOYHUKHU.
Ycnous Ha0I01eHus MaKCHUMYMOB u
MUHHUMYMOB B HMHTEP(EpPEHIMOHHON KapTHHE OT
JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHUKOB




Hudpakmus cBera. JludpakuuoHHas peméTka.
YcioBre HAOMIOACHUS TIIABHBIX MAaKCUMYMOB IPH

5.3.9
[aJICHUd  MOHOXPOMAaTHYEeCKOro  CBeTa  Ha

T(PPAKIUOHHYIO PEIIETKY

5.3.10 [Tonspu3zanus cera

Texnuueckue YCTPOMCTBA: OYKHU, ayna,
¢oroanmapar, IIPOECKIIMOHHBIN amnrapar,
MHKDPOCKOII, TEJIECKOI, BOJOKOHHAas OITHKA,
IU(ppaKkLUOHHAs peléTKa, HOISPOUs

5.3.11

[Mpaktiyeckue paboThl. M3MepeHue IOKa3aTess
5312 HPEIIOMIICHHUSL. UccrnenoBanue CBOWCTB
e n300pakeHuii B nuH3ax. HabmoaeHune aucnepcun

CBCTa

BJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

FpaHI/IHLI IIPUMCHUMOCTHU KJIAaCCUYECKOM
6.1 MCXaHHKHU. HOCTy.]'IaTbI TCOPHUHU OTHOCHUTCIBHOCTH:
' HWHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBCTAa B

BaKyyMe, IPUHITUI OTHOCUTEIHHOCTH DUHILITEHHA

6.2 OTHOCUTENTBHOCTh OJTHOBPEMEHHOCTH.
' 3ameIeHre BPEMEHHU U COKpAIllEHUE JJTMHBI

6.3 DHeprust 1 UMITYJIEC CBOOOTHOM YaCTHIIBI

CBsa3p Macchl € DBHEpPrUed M HMMITYJIbCOM
6.4 CBOOOJHON YacTHUIIbl. DHEpPrusi MOKOos CBOOOIHOM
YaCTHILIBI

KBAHTOBAS ®U3UKA

7.1

#iPar###3JIEMEHTHI KBAHTOBOM OITTUKU

®otonbl. @Dopmyna Ilmanka CBA3M SHEpPruu
7.11 ¢oToHa C ero 4YacTOTOW. DHEpPrust U HUMIYIbC
¢dotona

OtkpsiTue 1 uccienoanue Gpororpdexra. OnbIThI

7.1.2
A.T'. CroneroBa. 3akoHbl poTo3(dexra

VpaBHenue OiHmTeHa 18 QoTodddekra.

7.13
«Kpacnas rpanuna» ¢porosppexra

714 JaBnenne cBera. OnbiTel I1.H. JleGenena

7.15 XUMHYECKOE NEHCTBUE CBETA

TexHuueckue YCTpPOMCTBA: (b OoTOdIEMEHT,

7.1.6
(bOTOI[aTqI/IK, COJIHCYHasA 6aTape;1, CBETOAHNO

7.2

CTPOEHUE ATOMA

Mognens aroma Tomcona. OmneiTel Pesepdopaa no
721 HCCIIEA0BAHUIO CTpoeHus aroMa. [IimanerapHas
MOJIEIb aTOMa




7.2.2

[Tocrynater bopa. WM3nydeHue W TOTJIOUIEHHE
(OTOHOB TIpU TEpexojie aromMa C OJHOrO YPOBHSA
sHepruu Ha Japyrod. Buael cnektpoB. Crektp
YPOBHEW 3HEPIUU aTOMa BOAOPOAA

7.2.3

BonHoBeie cBoiicTBa yactull. Bonubl ae bpoitns.
KopnyckynsipHo-BotHOBOM ayanu3M. Jludpakuus
AJIEKTPOHOB Ha KpHCTaIIax

724

CrioHTaHHOE M BBIHYKICHHOE  W3IIy4YCHHE.
Y CTpoicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

TexHudeckue yCTpONCTBA: CIEKTPAIbHBIM aHAJIN3
(criekTpockor), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[IpakTHueckue paboTHI. HaGmonenue
JIMHEWYATOro CIeKTpa

7.3

ATOMHOE A4/1PO

7.3.1

MeTobl HAOIIOIEHUS 51 pEruCTpaIiu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. OnBITE Pesepdopaa
[0 ONpEACIICHUI0 COCTaBa  PaJUOAKTUBHOTO
m3nyuenusi. CpoiictBa anbda-, Oera-, ramma-
u3nydeHus. BiausHue paanoakTUBHOCTH Ha >KUBBIC
OpPTraHU3MBI

7.3.3

OtkpbiTE npoTOHAa U HeWTpoHa. HyknoHHas
Mozenb snpa [eiizenOepra — MBanenko. 3apsn
anpa. Maccooe uncio sapa. Mzoronst

7.3.4

Anbda-pacnaa. DJIEKTPOHHBIM U TMO3UTPOHHBIN
Oera-pacna. I'amMa-u3nydeHue. 3aKkoH
PaaoaKTHBHOTO pacmajga

7.3.5

DHeprust CBA3M HYKJIOHOB B si/ipe. SI7epHble CUJIBL.
JledexT maccol sapa

7.3.6

HI[GpHLIe pCaKknuu. I[eHeHI/Ie " CUHTC3 41€p

7.3.7

SAnepublii  peaktop. TepMOsIEpHBIM  CHUHTE3.
[Ipo6nembl 1 MepCrneKTUBBI SJIEPHOM HEPreTHKH.
DKOJIOTMYECKHUE aCHEKTHI IACPHON YHEPTETUKHU

7.3.8

DOneMeHTapHble yacTullbl. OTKpbITHE MO3UTPOHA.
DOyHIaMEHTAIbHBIE B3aUMOJEHCTBUS

7.3.9

TexHnueckue yCTpoWCTBa: JO3UMETp, Kamepa
Bunbcona, sinepHblil peaktop, aToMHas 6oM0Oa

7.3.10

IIpakTuyeckue paboThl. MccienoBaHue TpPEeKoOB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTHI ACTPOOU3NKU

8.1

Bun 3Bé&3gHoro neba. Co3Be3nus, spKue 3BE3BI,




IIaHETHI, UX BUIUMOC JIBHIKCHUC

8.2

ConHeuHas cucrema. IlnaHeTbl 3eMHOW TpYIIIbI.
[1naHeThI-TUTaHThl U UX CIYTHUKH, KapJIHUKOBBIC
maHeTsl. Manbie Tena CoTHEeYHOM CUCTEMBbI

8.3

Conane, ¢orochepa u armocdepa. ComHeuHas
AKTUBHOCTh

8.4

Hctounuk sHeprun CoJiHa U 3BE3]

8.5

3BE3bI, MX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, panuyc, TeMmIeparypa, nx
B3aUMOCBsA3b. /J[uarpaMma «CreKTpalibHbIN KJIacc —
CBETUMOCTB. 3BE3bI TJIaBHOM
IIOCJICAOBATCIILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» TS 3BE31 IJ1aBHOM
MOCJIEA0BATEILHOCTH

8.6

#H##Par###BryTpeHHee CTPOCHHE 3BE3 L.
CoBpeMEeHHBIE TPEJICTABICHUS O MPOUCXOXKICHUN
u »Bosroruu CoJtHIa U 3BE3/1. DTalbl )KU3HU 3BE3 T

8.7

Mneunsiii ITyte — Hama 'anaktuka. CnupanbHas
cTpykTypa ["anakTuku, pacnpeneneHue 3B€31, raza
n neud. llonmoxxenme u nBwxenune ConHua B
IanakTuke. [Tnockas u cepudeckas moaACUCTEMBI
lNamaxkTkmu

8.8

Tunel ramaktuk. PaguoramakTMkd U KBas3apsl.
UYEpHble AbIpEI B spax rajJakTHK

8.9

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xab6mna. Pa3beranue ranaktuk. Bo3pact u paauyc
Bcenennon, teopus bomsmoro B3peiBa. Mognens
«ropsiuer BeeneHHol». PennkroBoe n3inydenne

8.10

MacmrabHas CTPYKTYypa Bcenennon.
MeraranakTuka. Hepeménnsie po0OIIEMbI
aCTPOHOMMHU




ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUSI K NPeIMETHBIM pe3yJIbTATaAM OCBOEHMS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CPeHEro 001ero
oOpa3oBaHus

1

ChopMupoBaHHOCTH YMEHHMI pacrno3HaBaTh (PU3WYECKUE SIBICHUS

(mporuecchl) M OOBACHITH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

Bnagenue OCHOBOIIOJararommuMmn (I)I/I3I/I‘{€CKI/IMI/I INOHATHAMU n

BCIIMYHNHAMU, XaAPAKTCPUIYIOIIIUMHA (I)I/I3I/IIICCKI/I6 IIPOLECCChI

CdopMHpOBaHHOCTh YMEHMHM TNPUMEHSATh 3aKOHBl KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJUHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOW (M3HMKHU AJs aHAIM3a M OOBSICHEHHS
SIBJICHUM MHUKpOMHMpPA, MAKPOMHMpPA W MEraMupa, pas3jindarb YCJIOBMS
(rpanuIel, 001aCTH) MPUMEHUMOCTH (DPU3NYECKUX 3aKOHOB, MMOHHUMATh
BceoOuil xapakrep (QyHAaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTb
WCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;, aHAIM3UPOBATh (PHU3UUECKHE
MPOLIECCHI,  MCIOJIb3ys  OCHOBHBIE  IIOJOKEHHMs, 3aKOHbl U

3aKOHOMEPHOCTHU

C(I)OpMI/IpOBaHHOCTL YMCHUA PA3JIN4YaTbh YCJIOBHA TIPUMCHHUMOCTHU

Mojenelt pU3NIecKNX TeN U MPOIECCOB (SIBICHHIA)

CpopMHUpPOBAaHHOCT, YMEHHS peliaTh pacu€THBIE 3a7a4d C SBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (M3MUYECKON MOENbI0: HA OCHOBAHHH
aHajM3a YyCJIOBUsS BBIOMpaTh (PU3MYECKHE MOJENH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1auu, TPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKHMX  TEOpWid  TpPU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHHs 3a/lay, IPOBOJIUTH PACUYETHI HA
OCHOBAaHMHM WMEIONIUXCS JIaHHBIX, aHAJIM3UPOBATh pE3yIbTaThl |
KOPPEKTUPOBaTh  METOJBI  PEIICHHs] ¢ y4E€TOM  TOJTYyYEHHBIX

pe3yNbTaToB

Pemrate kadecTBeHHBIE 3a7aud, TpeOyrolMe MPUMEHEHUs 3HAHUHM M3
pa3HbIX pa3lesioB IIKOJIBHOTO Kypca (PU3UKH, a TaKKe HHTErparuu
3HAHUW W3 JPYrHMX TMPEAMETOB €CTECTBEHHOHAYYHOIO IIMKJA:
BBICTPAaUBaTh JIOTMUECKYIO ILEMOYKY pacCyXAECHHM C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (i)I/I?)I/I‘IeCKI/Ie SIBJICHUA




Bnanenne OCHOBHBIMH MeToAaMu Hay4HOI0 MIO3HAHHS,
UCTOJb3yeMbIMU B (U3MKE: TPOBOIUTH TMpPSIMBIE M KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBHIOMpAs ONTHUMAJbHBIA CIIOCO0
U3MEPEHUSI U UCIOJIb3YSl M3BECTHBIE METOJbl OLEHKH IOIPEHIHOCTER
U3MEpEeHUH, NPOBOAUTH MCCIEIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYUH C MHCIOJIb30BAHUEM IPSAMBIX HU3MEPEHHUH, OOBICHATH
MOJTyYCHHBIE PE3YNbTaThl, HCIONIB3Ys (PU3UYECKHE TEOPHH, 3aKOHBI U
MIOHATUS, U JIeNIaTh BBIBOJBI; COOJIIOJAaTh MpaBuiia 0€30I1acHOroO Tpyaa
IIpU MIPOBEACHUU HCCIEIOBAHUN B paMKax y4eOHOIo HSKCIEpUMEHTa U
y4e0HO-HCCIIEI0BATENbCKOM  EATEIBHOCTH  C  HCIIOJIb30BAHHEM
IUGPOBBIX ~ M3MEPUTENBHBIX ~ YCTPOHCTB W jmabopaTopHOro

o0opyaoBaHuUs

CpopMUpPOBAaHHOCT, ~ YMEHUW  aHAIM3UPOBaTH U OIICHUBATH
MOCJIeICTBHS OBITOBOM M MPOU3BOJCTBEHHOM JIEATETLHOCTH YEJIOBEKA,
CBSI3aHHON ¢ (PU3WYECKUMM TPOLIECCAMH, C TO3UIUK IKOJOTHUYECKOU
0e30IMacHOCTH; MIpEACTaBICHUI o palroHaIbHOM
NPUPOAONOJIb30BAHUHM, a  TakkKe€  Pa3yMHOM  HCHOJIb30BAHUH
JOCTMKEHUM HAyKH W TEXHOJOTMH JUIsl JaJbHEWIIEro pa3BUTHUSA

4eJI0BEUYECKOro 00IecTna

OBnanenue pa3iauuHbiMH crocobamMu paboTel ¢ HHPOpMAIHEH
(Gu3NYecKoro  CcoliepKaHWs C  HUCIOJNBb30BAaHHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHM; pa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIM3a ¥ OLEHKU JOCTOBEPHOCTH IOJIydaeMoi nH(popMaIu

10

CpopMHUpPOBAaHHOCT, ~ YMEHHMM  TNPUMEHSTH  OCHOBOIIOJIAraloIIne
ACTPOHOMHUYECKHE TIOHATHUS, TEOPHUM W 3aKOHBI [UJI aHalW3a |
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIIMX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMAaX, B MEXraJakKTUYECKOW Cpele; JIBUKEHUs

HeOECHBIX TeJI, DBOJIIOLIMH 3BE31 U BeenenHoi




IHHEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D
1O PU3UKE

Kon
pa3aena/t
eMbl

Kon

HpOBepﬂeMbli;l IJIEMEHT COACPKAHUA
3JIEMEHTAa

1 MEXAHUKA
11 KMHEMATHUKA

111 MexaHndeckoe JBHXXCHUC. OTHOCHTEIHLHOCTD

MEXAaHHUYCCKOT'O IBHXKXCHHA. Cucrema orcuéra

MarepuanbHas TOYKa.

Eé pamyc-BekTop:
Flr)=(xle) e ) z(z)),

TpaeKTopIIf,

IepeMEIICHIIE!

Ar =7(ty))—1(t) =1, —17 =
= (Ax, Ay, Az),

11.2

IIyTb.

CroxeHIe HE[JEMEI_I]EHIIfIZ

Ay =4, +47

CkopocTh MaTepuanbHON TOUKHU:
A7
At

b= =f‘;'=[U1..U1..U__].

Ar—{

Ax ,
1.1.3 v, =—| =x/. aHAIOIIYHO v, =Y, U_=Z,.
At lyo '

CIoxeHHe CKopocTell: ¢, =0, + 0, -

Brruucnenue nepeMenieHus 1 MyTu MaTEpUAIbHOW TOUKH

IIPH MIPSIMOJIMHEITHOM JIBM>KEHUH BAOJIb OCH X MO rpaQuKy




3aBUCUMOCTH V(1)

" _ AD -
YCKD[}EHIIE MaTepHaldEHOI TOYKIL a = —L =U =
£l

Ar
114
Au o, :
a =—* =(uv,),". aganorigHo a, =(v, )", a.=(v.)
Aty ' ' Tt -
PaBHOMepHoe HpﬂMOJ’IHHeﬁHOC JBHXKCHHUC:
x(t) = xg + Vpxt
X(t)
0
+
115

(06

U, (t) — vo, = const

(®)




0x

const

PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKEHUE:

1.1.6 a. = const
L}E.‘I.' - U.l‘.'r = EH.T [Il _I]]
U £
HPII JBILRCHIII B OJTHOM HAIIPABICHIH IIVTh 5= l_ﬁ
CBoboaHoe majsieHne. Y cKkopeHHe CBOOOIHOTO TaIeHHs.
Vi ﬁo
1.1.7 l
Mo o
(@] Xo ‘t—

JIBukeHue Tena, OpoLIEHHOTO MO/ YTJIOM 0 K TOPU30HTY:




v (t)=v,, +g t=u,sino— gt

g.=0
g =—g= const

1.1.8

wR

KpuBonuneiinoe aABuxeHue. [[Bu>keHne MaTepruaibHON
TOYKH 10 OKPY>KHOCTH.
VYrioBas U TMHENHAsA CKOPOCTh TOUYKHU:

v = wR

[Ipy paBHOMEPHOM ABUKEHUU TOYKH 110 OKPYKHOCTH

2n
w=—=2mv

2




2mo

. LleHTpOCTPEMHUTENBEHOE 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 Nuepunaneupie  cucrembl  orcu€ra. [lepBwlid  3aKkoH

Herorona. [Ipunnun otHocuTensHOCTH ["annnes

122

Macca tena. ITmoTHOCTE BeliecTBa:




<| 3

Cuna. [IpyHIMI Cyneprno3uyu CUI:

>

- -

FpaBHOLLeﬁCTB =Fi+F+..

paBHOZEHCTB

123




1.2.4

Bropoii 3akon Herotona: gy MmarepuansHoit Touku B UCO

s -

Fl =maq




Ap = FAt

1.25

A
p
F
At
npu
F = const
F
const
-——§—
Flz Fy,

Tperuii 3axkoH Hbr0TOHA U1 MaTEpUAIBHBIX TOYEK:

F
12

=-F
21




12

21

1.2.6

3akoH BCCMUPHOTO TATOTCHUSA: CUJIBI HPUTANKCHUA MCKAY

TOYCYHBIMU MAaCCaMH PaBHBI
mm
F=G %2
R2




Cuita TSDKECTH. HeHTp TSKECTH Tejla. 3aBUCHMMOCTEL CHJIBI

TSDKECTH OT BBICOTBI h Haa TIIOBCPXHOCTBIO IIJIAHECTHI

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 CKOJIbKEHHS:
Fop=uN
F
b
uN
1.2.8
Cuiia TpeHHSs TIOKOS:
Frp < uN
F
b

IA




Koadduunent tpenus

JaBnenue:
E,
p =
S
1.2.9
F
1
1.3 CTATUKA
<
F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BPAIICHUSL:
M| = FI, rme | — muteuo cuer
F
1.3.1
F
OTHOCHTEIBHO  OCH, Tpoxomsmeid  uepes Touky O
MEPIEHIUKYIIIPHO PUCYHKY
1.3.2 IenTtp Macc Tena. L{eHTp Mace CHCTEMbI MaTepUATbHBIX




TOYCK:

- -

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

r
JIRYS
m
1
+
m
2
+
m




B ogHOpOAHOM MOJIE TKECTH

-

(g = const)




const)
LOCHTP MacCC TCJa COBNAAACT C €0 CHTPOM TSAKCCTU

VYcnosust paBHoBecust TBEpAoro tena B CO:

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

1.3.3 o
|F+Fy+...=0
#HitHPartt
3akon Ilackamns
1.34

JaBaenue B xxuakoctH, nokosieiics 8 1CO:

p = po + pgh

HHParft# | P

1.35
0
+
pgh
3akoH Apxumena:
FApX = ;PBbITeCH
F
HHHPartt
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 COXPAHEHUN A B MEXAHUKE

HHHPartHH
141

NMnynbsc MaTepranbHON TOUKU:

- -

p=mv




HNMmnynsc cucTemsl Te:

- - -

P =p1+p2+..

HHPariH !
1.4.2




#HH#Par###
1.4.3

3aKOH U3MEHCHHSI M COXPAHEHUS UMITYJIbCA:
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 IBMKEHHE

F
\ﬁ(;(x‘

HHHPar#H##

144 PaGoTa CrITbI Ha MAJIOM TIEPEMEIICHHUH:
A= |f*:| |A7|-cos a=F, - Ax
<(;

1.4.5 )

MOIIIHOCTh CHIIBI:

€CJIK 3a BpeMs




At

At
paboTa CUIIbLI U3MEHSETCS Ha , TO MOLIHOCTH CHJIBI
Ad
P=— =F-vu-cosa
&r Ar—

Kunernueckas 3Heprust MaTepuaJbHOW TOUKH:

va pZ
Evun = > = om
E
2
1.4.6

mv

2

2m




3aK0OH M3MCHCHUS KHHCTUYCCKOU SHEPIUU CUCTEMbIL

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

1.4.7

[TorenmanpHas SHEprus:
JUISL TOTEHIHAIBHBIX CHJT

A12 = E1n0TeHu - EZHOTeHu_= AEHOTEHLI

12

1norenn

2M0TeHI

AE

TIOTCHI




HOTCHHI/IaJ'IBHaSI OHEpIus MaTepHaHLHOﬁ TOYKH B
OIHOPOJHOM II0JIC TAKECTHU:

E MoTeHL, mgh

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




1.4.8

3aKOH N3MCHCHUS U COXpaHeHI/IH MexaHquCKOﬁ BHGPFHI/I:
Eiex = B + Emre:—m-
B IICO AEyex = Ascex menorenn. cuns
B IICO AE,ex = 0, eCIH Agcex menoresm cax = 0

15

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHbI

151

lapMoHnYeckue  KoysieOaHMsT ~ MAaTEpPUAIBHOW  TOYKH.
Ammmityna u ¢aza konebanmit. Kunemarmueckoe
OIMCaHHE!
x(f) = Asin( @t +0, ).
v (1) =x/.
a(f=(v,),=—ex)=a +o'x=0,
IJI€ X - CMEIEHHE U3 PAaBHOBECHS.
JlnHaMHUYecKoe OIUCaHUE:

ma, = —kx,
X

ma

k = mw?

ma

. 9TO 3HAYHUT, YTO
F,=—kx.




—kx.

DHepreTuyeckoe OTKCaHKe (3aKxoH COXpaHEeHUS

MEXaHUYECKOI 3HepTun):

-

nw‘JrE_M{m_k& _

2 2 2 2

CBs3b aMIUIMTYJbl KOJICOAHUN CMELIEHUs MaTepHaIbHON
TOYKM C aMIUIUTyJaMH KoiiebaHuii e€ CKOpoCcTH H

YCKOpPCHHUA:

Upee =04, @ =04

[Tepuon 1 yacTora KoneOaHUI:

r=2r_1

] ¥

Hepnoz[ MaJbIX CBO60I[HBIX KoJIeOaHMIT MaTEMaTHYECKOTO

MasiTHUKA:
152 ]
I'=2m |—
g
[Iepros cBOOOIHBIX KOJIEOAHUN IPYKUHHOTO MasATHUKA!
m
T=2m]—
l's
Bomyxnennsle  kosnebanus.  Pe3zonanc.  Pe3onancHas
153
KpHBas
Ilonmepeunsle  u  mpoponbHble  BOJHBL — CKOpOCTB
pacnpoCcTpaHeHus U JIJIUHA BOJIHBI:
154

/1=vT=E
v




Hutepdepennius u qudpakims BOJIH

155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYIJISIPHA A ®U3UKA. TEPMOJNHAMUKA
2.1 MOJIEKVIIAAPHAS ®U3UKA
Mogenu cTpoeHus Tra3oB, >KUAKOCTEW M TBEPABIX TeEIl.
[lycts TepmonuHamMuueckas cucrema (Tejio) cOCTOUT u3 N
OJIMHAKOBBIX MOJIEKYJI. Torjga KoaM4ecTBO BEIIECTBA
N m
V=—=__"_
Ny p
Y
21.1 -




rac

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

u

— MOJISIpHAsI Macca BeIIecTBa
2.1.2 TennoBoe ABMKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 BsaumoeiicTBre YacTHIL BEIECTBA
2.14 Huddysus. bpoyHoBckoe nBHxkeHNE
2.1.5 Mogens nneansaoro raza 8 MKT

216 CBsi3p MEXKIy JaBICHHEM H CpPeJHEH KUHETHYECKOH
SHEprueu MOCTYNaTEeIbHOTO TEILIOBOTO IBUKEHUS




MOJIEKYJ UJeallbHOTO ra3za (ocHoBHOe ypaBHeHue MKT):

-

1 - 2 (mp*) 2 —
p=-mnv-=—n-| — =—MN-&,.
3 300 2 3 '

rne M0 —Macca 0THON MOJIEKYJIbI,

N

n=_—

|4
n
\
N

- KOHIICHTPAIIUS MOJIEKYJT

2.1.7 AbcomoTHas Temneparypa: T =t+273K
CBs3p TeMmmepaTypbl Ta3a €O cpelHell KHHEeTHYeCKOH
SHEpPruell TOCTYNATEIbHOTO TEIUIOBOTO JBMDKEHHUS €ro
MOJIEKYII:

2.1.8 . _{W: —BkT

2.19 VYpasuenue p = nkT

2.1.10

Mopenb naeanbHOTO Ta3a B TEPMOIMHAMUKE:




(Vpaprerme Merreeera — Krareiipona
| BEIpeuKeHHE U1 BHYTPEHHEH SHEPIHH

VpaereHne Menzgeneera — KiameiipoHa (mpHmeH

3aIIICIH):

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

K H

BripaxkeHne 1A BHYTPeHHeIl 3HepIH 0IHOaTOMHOI
raza (IpHIMeHIIMBIe (QOPMBI 3aIIICH ):

U=3vRT =3 MT =32 RT —ve T=3 pw
2 2 21 veoo2

2.1.11

3akoH JlanbToHA /U1 JaBJIEHUS CMECH Pa3pPEKEHHBIX I'a30B:

p=p1+p2t..

©




2.1.12

W3omporiecchl B pa3peskeHHOM T'a3e ¢ MOCTOSHHBIM YUCIIOM
MoJieKy N (C TOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const ,

uzoxopa (V = const):

P~ const
T

T

p

const

u3obapa (p = const):
%4
— = const
T

const




I'paduueckoe npencrapnenue usomnporeccos Ha pV-, pT- u
VT- nuarpammax.

OO0BEeIMHEHHBII Ta30BbIIA 3aKOH:

pV
— = const
T

pVv

const

JJI1 IIOCTOSITHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCI)IHICHHI)IC W HCHACBIOICHHBLIC IIapbI. KaugecTtBenHnas

3aBUCUMOCTD IINIOTHOCTHU W HAABJICHUSA HACBIIICHHOTO IIapa

2113 OT TEMIepaTypbl, HUX HE3aBUCUMOCTb OT 00BEMaA
HACBILLIEHHOT 0 Mapa
Bnaxnocts Bo3ayxa.
OTHOCHUTENbHAS BIIaKHOCTH:
¢ — pnapa(T) — pnapa(T)
pHacmmnapa(T) pHaCBImnapa(T)
¢
2.1.14 =

HaCBILIIapa




(M

M

M

M

napa

HACBIIIapa

mapa

W3meHeHne arperatHblXx COCTOSHHUM

BCIICCTBA: HUCIIAPCHUC

2.1.15

Y KOHJICHCAIHSI, KUTICHHUE JKUAKOCTH

W3meHeHne arperatHbIX COCTOSIHMM BEIECTBA: IUIABICHUE
2.1.16

Y KPUCTAILTH3AIINS
2.1.17 IIpeoOpazoBanue sHEprun B (ha30BBIX MEpEXo1ax




2.2

TEPMOAMHAMMUMKA

22.1

TennoBoe paBHOBecHE U TeMIepaTypa

2.2.2

BuyTpennss sneprus

2.2.3

Teronepenaya Kak cnocod WM3MEHEHHsT BHYTpPEHHEH
sHeprun  0Oe3  cosepuieHusi  paborel.  KonBekius,

TCIUIOMPOBOJHOCTD, U3IYUCHUC

2.2.4

KomnuecTBO TEMIOTEL
VY neapHas TEINIOEMKOCTE BEIIECTBA C:

Q = cmAT

CMAT

2.2.5

VY nenbHas Terora napooopazosanmst L: Q = Lm.
VY nenbHas TemioTa miaasiaeHus A: O = Am.

VY aenbHas TemioTa cropanus Tommaa g: Q = gm

2.2.6

DneMeHTapHasi paboTa B TEpMOJIMHAMUKE:

A =pAV

pPAV

Boruncnenne pabotel 1o rpaduky mnpourecca Ha pPV-

auarpamme

2.2.7

[IepBbIil 3aKOH TEPMOAMHAMUKHU:

Q2 =AU+ A1, = (U —Uq) + A1

12




AU

12

12

U

12

Annabara:
Qiz=0= A1, =(U;—Uy) =AUy




12

12

(]

AU

12

2.2.8

BTOpOﬁ 3aKOH TCPMOANHAMUKH. HCO6paTI/IMLIe MPOLICCChI




[Ipunuune! aeiictBus TernoBbix MammuH. KIT/I;:

MaxkcumansHoe 3nauenune KITJI. [ukn Kapno:
T .. —-T T
2.2.10 max N =My, = —0 = =]z
T T
YpaBHEeHHE TEIJIOBOro OanaHca:
Q:+0,+Q3+...=0

1

+

2
2.2.11

+




SJIEKTPOJJMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

DJNeKTpu3anusa Tel U €€ MNPOSBICHUS. DJIEKTPUUECKUU
3apsaa. JIBa Buaa 3apsga. DJIEMEHTAPHbBIA DJICKTPUUECKHI

3apsijl. 3aKOH COXPaHEHUsI DJICKTPUIECKOT0 3apsiaa

3.1.2

BsaumoneiictBue 3apsaoB. Toyeunble 3apsabl. 3aKOH
Kynona:
B OJTHOPOJIHOM BEILIECTBE C IUDIIEKTPUYECKON

IIPOHHUIIAEMOCTBIO

F=k|‘?1|'|1q:: 1 _|‘?1|"?:

g1 dmes, 1

3.1.3

9HeKTpI/I‘leCK06 noine. Ero I[CﬁCTBPIC Ha JSJICKTPHUYCCKUC

3apsiibl

3.14

HaprI)I(éHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

>

- F
E =
qnpoﬁﬁblﬁ

NPOOHBIH




[Tone Toueunoro 3apsaa:

q

E, =k 2
.
k
r
2
q

OZTHOPOJHOE II0JIE:
E = const.




const.

KapTunel TuHUI HAanpsYKEHHOCTH 3THX MOJIEH

3.15

HOTCHHI/IELTIBHOCTB SJICKTPOCTATHYCCKOI'O I10JIA.

PaSHOCTB IIOTCHIIUAJIOB U HaHpﬂ)I(eHI/IeI
A1z = q(p1 — ¢p2) = —qlp = qU.

12

q(¢

qu.

HOTGHHI/IaIII)HaSI OHEPIUi 3apsdaa B JJICKTPOCTATUUCCKOM

IoJe:




—AW

ITotenmuan QJICKTPOCTATHYCCKOI'O IIOJIA:
w

o =—
q

CBs3b HaprDKéHHOCTI/I MOJIsI U pa3HOCTU MMOTCHIUAJIOB IJIA

OJTHOPOJIHOTO AJieKkTpocTtarnueckoro mojst: U = Ed

3.16

[TpuHIUIT CYyNIepIO3ULINH AIEKTPUIECKUX TTOJIEH:

- - -

E:E1+E2+...,¢=¢)1+¢2+...







[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBECHS 3aps/I0B: BHYTPHU IIPOBOJHUKA

EL=0

E
3.1.7
is
0
, BHYTPH U Ha MIOBEPXHOCTH MPOBOTHUKA ( = CONSt
318 JvdnekTpuku B AJIEKTPOCTATUYECKOM noJe.
o JlmsnexkTpudeckasi IpOHUIIAEMOCTh BEIIECTBA €
Konznencarop. D1eKkTpo€MKOCTh KOHIEHCATOPA:
c=1
U
C
3.1.9
U




eC

ONneKTpOEMKOCTH IIIOCKOTO KOHJICHCATOpa:

£goS
= 2= = é'CO
d

&e

3.1.10

Hapanneanoe COCIMHCHNEC KOHACHCATOPORB!:

q=Q1+QZ+---.U1 =U2 =...,Cnapam—C1+C2+...




Hapasu




IlocnemoBaTreabHOE COCAUHEHHE KOHJCHCATOPOB:

1 1 1

U=Ui+Uz.,q1=q2 =, =Tt
10CJ/1 1




T1I0CII




3.1.11

OHeprus 3apsHKEHHOr0 KOHJEHCATopa:

qu




Cu

2C

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

Cwta Toka:
=24
3.2.1 Ay 0
ITocTostunsli TOK: I = const
Jlst mocTostHHOTO TOKa ( = It
322 VYcnoBust CyiecTBOBaHUS AJIEKTPUIECKOTO TOKA.

Hanpsoxkenne U u OJIC E

3.2.3

3akon Oma 151 ydacTka 1enH:

U
I =—
R




aﬂeKT'pI/I‘ICCKOC COIIPOTHUBJICHHUC. 3aBHCHMOCTh
COITPOTUBJICHUA OAHOPOJHOT'O IMMPOBOAHMKA OT €ro JJIMHBI U

CceueHUs. Y JeNbHOe COIIPOTUBJICHHEC BCIICCTBA.

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




A

CTOPOHHUXCHIT

BHYTpeHHee COIIPOTHUBJICHUEC HCTOYHHKA TOKaA

3.2.6

3axoH OMa Jy1st OJIHOM (3aMKHYTOM) 3JI€KTPUYECKOH LIETH:

E =1IR + Ir, orkyna

Rr




3.2.7

HapaJIJIeHBHOG COCAMHCHUC TPOBOAHUKOB:

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

1 1 1
=—+_—+..
RnapaJIJI Rl RZ

mapat




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

T10CJ)I




Pa6ora anexkrpuueckoro 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, BBIAENIIEMAsl HA PE3UCTOPE:

p=rr=Y -
R

MonHocTh HCTOYHUKA TOKA:

Mﬂm

Aty

3.2.10

CBO6OI[HLIC HOCHTCIIN QJICKTPHYCCKUX 3apsAaa0B B
IMPOBOAHHKAX. MexaHau3MbI MMPOBOAVMMOCTHU TBépI[I)IX
MCTAJJIOB, paCTBOPOB U PACIIIABOB J3JICKTPOJIMTOB, I'a30B.

[TonynpoBoauuku. [1oaynmpoBOAHUKOBBIN MO

3.3

MATHUTHOE IIOJIE

33.1

MexaHnnyeckoe B3aUMOJACHCTBHE MarHuToB. MarauurtHoe
none. Bekrop  MarnutHOM — uHAyKuMH.  [IpuHIMn

CYIEPIIO3UIIMY MarHUTHBIX MOJIEH:

- - -

B=Bi1+ B+...




JIuaun HUHAYKOUHW MAarduTHOI'O IIOJIA. KapTI/IHa JIMHHUIT
WHAYKOUH MAargsmMTHOI'O 10JI4 IIOJIOCOBOI'O u

HO,Z[KOB006pa3HOFO IMOCTOAHHBIX MAarHuTOB

OneiT Opcrena. MarHuTHOE 1MOJi€ MPOBOAHHMKA C TOKOM.

KapTI/IHa JIMHUA WHAYKIIUU MArdtvuTHOI'O IOJA JJIMHHOTO

3.3.2
MPSIMOTO  TIPOBOJTHUKA U 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIITIKH C TOKOM
Cuna AMriepa, e€ HanpaBlIeHUE U BETUYMHA:
F, = IBlsina
F
A
3.3.3
IBlsina

, LAC O — YI'oJI MCXKY HAIIpaBJICHUEM IIPOBOJHUKA U BEKTOPOM




v

3.34

Cuna JlopeHua, €€ HanpaBJIeHUE U BETUYMHA!

Fop =l q | vBsina

Jlop

| gl vBsina
/1€ 0. — YIoJl MeX]ly BEKTOpaMu

v

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

T10JIE

3.4

OJIEKTPOMATHUTHA A MHAYKIA




IToTok BeKTOpa MarHUTHOW MHIYKLIUU:

® = B,,S = BScosa

()
B
n
34.1
S
BScosa
nl LB
34.2 SBnenue 3nekTpoMarHuTHON nHAYKIMK. DJ(C uHIyKImMu
3aKoH AJIEeKTpoMarHuTHOW uHAyKunu Papanes:
AD
At Af—)
e
() /
DJ1C UHAYKIIMU B IPSIMOM TPOBOHHUKE JITHHOM |,
344 JBUXKYIIEMCS CO CKOPOCTBIO

>

v




(fui)

)

B OJTHOPOIHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

Blvcosa

, TIIe 0. — YroJl MEXy BEKTOpoM B 1 Hopmaibio

-

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BECKTOPLI

>
-

v




, €CIIN




TO

| E; |= Blv
| E
i
Blv
3.4.5 [IpaBuso Jlenna
NHIyKTUBHOCTS:
P
L=_
I
L
I
3.4.6
)
,wm @ = L.
Camounnyknusi. JIC caMOWHTYKITHH:
AT
E=-L_| =-II
Aty
DHeprusi MAarHUTHOTO TOJIST KaTYIIKU C TOKOM:
34.7 LI

W=




LI

35

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA U BOJIHBI

351

2

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE

KoJieOaHus B U€ATHHOM K0JIe0aTETbHOM KOHTYPE:
[4(1) = Gumesin{ ot + )

11[?:] =g, =g, cos( ot +@y) =1, cos( ot +@p)
®opmyna TomcoHa:

T = 2m/LC




LC

, OTKyJ1a

o

LC




CBs3b AMIUIMTYABI 3apsaaa KOHACHCATopa C aMHHHTYHOﬁ
CHIJIbI TOKa npu CBO6OI[HBIX OJICKTPOMArHuTHBIX

KOJIeOaHUAX B nacaJIbHOM KoJIEOATEIbHOM KOHTYpE:

3aKOH COXpaHEHUsl SHEPTUU B UJI€aTIbHOM K0JIe0aTeTbHOM

KOHTYDE:
35.2
3.53 BoinykeHHbIE 3JIEKTPOMarHuTHbIE Kojiebanus. Pesonanc
Ilepemennsiii  TOK.  IIpomsBoacrBo,  mepemada H
NOTpeOICHNE IIEKTPUIECKOH IHEPTHH
o cu’ LI _cu’_ LI’
+ = TR = TR — const.
2 2 2 2
CBoiicTBa  3JEKTPOMAarHUTHBIX BOJTH. Bzanmnas
OpPHEHTALUsl BEKTOPOB B JJIGKTPOMAHUTHOH BOJIHE 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
S S S S
3.6.3 [TocTpoeHue n300pakeHHI B INIOCKOM 3€pKaJie
3aKOHBI IPEIOMJIIEHUS CBETA.
[Ipenomnenue cBera:
nisina = npsing.
1
3.6.4

sina.

sinp.




AOCOIIIOTHEIN TOKa3aTeIb IIPEIOMIICHUA:
c

Nagec = ;

abc

OTHOCI/ITGJ'ILHBII\/'I MMOKa3aTeiib NPCIOMIICHUS:
n, ;1

n = =
OTH n, v,

OTH




XoJ1 my4dei B mpU3Me.
VI=Va, My =Mty
CooTHOIIEHHE YacTOT U COOTHOUIEHHWE JIMH BOJH IpHU

nepexo7e MOHOXPOMATHYECKOTO CBETa dYepe3 TpaHHIly

paszena IByX ONTHUECKUX CPE/I:




3.6.5

[losmHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHbI yro MOJIHOTO BHYTPEHHETO OTPAKCHHUS:

1 ny
Sinag, =——=—
P nOTH ny

Sino.




Colwuparonue 1 pacceMBaronIve JIMH3BL. TOHKas JUH3A.

q)OKy'CHOG PACCTOSAHUC U OIITUYCCKAs CHUJIa TOHKOM JIMH3HI:

1
D=_
F
D
3.6.6
=
1
dopmyJiia TOHKOH JIMH3BI:
1 1 1
4t _=_
d f F
3.6.7




VBenuueHue, 1aBaeMoe JTUH30M:
_h fl

H d




| fl

d B

N\

F\ h
f

W
B cityuae paccenBaroliei JIMH3bIL:

3.6.8

1
DO=F=_0,
D




| =

1




| fl

Xoa nyda, IpOHIeIero JUH3Y MO/ MPOU3BOJIbHBIM YIIIOM
K e€ rimaBHOU ontuyeckoi ocu. IlocTpoenue n3zoOpakeHuit
TOUYKH U OTPE3Ka MPsIMON B COOMPAIOLIUX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

@doroanmapaT Kak oONTHYecKud npubop. I[ma3  kak

OIITHYCCKasd CUCTCEMA

3.6.

Wntepdepennust  cBera.  KorepeHTHbIe  MCTOYHHKH.
VYcinoBust HaOMIOAEHHUS MAaKCUMyMOB M MHUHUMYMOB B
UHTEp(PEPEHIIMOHHOW KapTWHE OT JBYX CHH(}a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

"

A
MAaKCIIMYMBT — A=2m—, m=0

i

+1,+2.+3, .

7

v
MITHIMYMEI — i*-.={2m+l_];, m=0,£1,+2 +3 __

Y

3.6.11

Hudpakius csera. JudppakuvoHHas pemeérka. YcCloBHe
HaOJIIO/IeHUsI TJIABHBIX MaKCHUMyMOB TIIpM HOpPMaJbHOM
MaJIeHUd MOHOXPOMAaTHYECKOTO CBETa C JUIMHOM BOJIHBI A

Ha pemeéTKy ¢ nepuoaoM d:

dsingg,, =mim=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJITHOBOU JIY AJIU3M
411 I'unotesa M. ITnanka o kBantax. ®opmyna [Inanka: E = hv
®oToHbl. DHeprus (HoToHa:
E=hv= E = pc
A
E
412




pc

hc

Nmnynbe ¢poroHa:

pe]

hv




413

dotodddexr.

Omeiter AT

dhotordpdekra

Cronerosa.

3aKOHBI

414

VYpaBuenue Diinmreiina as potorddexra:

¢orona

ABBIXOIa
+

KHHMax

rac,

Eporona = ABBIX0JA + E\cyumax




hv

¢orona

hc

A

BBIXOJa

hc

BbIXOJa = h‘va = /’{




hc

KHHMax

max

mv

E KHUHmMmax

2
MV max

= eUsarl




eU

3an

415

JlaBiieHue cBera.
JlaBneHue  cBeTa  Ha  IOJHOCTBIO  OTPaXKaroLlyro
MIOBEPXHOCTh M  Ha  MOJHOCTHKO  IOMIOUIAIOLIYIO

ITOBCPXHOCTDb

4.2

OU3NKA ATOMA

421

HnaHeTapHa;I MOJACJBb aTOMa

422

[Tocrymnater bopa. M3ny4yenne u nornomieane GOTOHOB TpH
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS DHEPTHUH HA JPYTOil:

hv, = he =|E,-E

mn - .
Y

m

423

JInnenyaTele CIEKTPBI.

CrexTp ypoBHEH dHEpruH aTOMa BOIOPOJA:

—13,63B
E, =222 4123, .

ne

4.3

OU3NKA ATOMHOI'O A/1PA

43.1

Hyknonnas mozens siapa I'elizen6epra — MBanenko. 3apsiz

sapa. MaccoBoe 4uciio sapa. H3otomnnl

432

PagnoakTHBHOCTS.

Anbda-pacnan:

A A4 4

7 X—> 7Y+ He
bera-pacmaz.

DneKTpOHHBIN B-pacnai:

A A 0 ~
X7 Y + je+v,




[TozutponHsIii B-pacna;
A A 0=, .,
XY + JE TV,

[Mamma-uznydyenue

4.3.3

3aKkoH paaroOaKTUBHOI'O pacriaga:

=t
N(t) = No#2T

N(®)

[TycTs M — Macca pagnoakTUBHOTO BemiecTBa. Torma

=t
m(t) =mo*2T

m(t)




434 Snepuble peakiuu. JleeHne U CUHTE3 SJIEp




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU

HMHTEPHET






