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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero ooOiiero oOpa3oBaHHs pa3paboTaHa Ha
OCHOBE IOJIOKEHUN U TpeOOBaHMUI K pe3yjbTaTaM OCBOCHMSI OCHOBHOUM 0Opa3oBaTelbHOM
nporpammsl, npeacTaBieHHbx B PI'OC COO, a taxxke ¢ yud€toMm QeaepanbHOil pabouei
nmporpamMmbl BoctiuTanusl 1 KoHnenmun npenojaBanus ydeOHoro npenMera «Dusnkay B
oOpa3oBarenpHbIX opraHm3anusax Poccuiickoir Penepanuu, peann3yrOMMX OCHOBHbBIE
00pa3oBaTebHbIE MPOTPAMMBI.

[Iporpamma 10  (¢u3uke omnpenenser o0A3aTeNbHOE MNPEAMETHOE  COAEp)KaHHUE,
YCTaHABIMBAET PEKOMEHAYEMYIO IIOCJIEI0BATEIbHOCTh M3YyYEHHUS TEM U PAa3IeiioB
y4eOHOTO TMpeAMeTa ¢ YYETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHMKU
y4eOHOT0 Mpollecca, BO3PACTHRIX 0coOeHHOCTel oOydaromuxcs. [Iporpamma no dusuke
naéT MpeJNICTaBlIEeHUEe O IENsIX, COAepKaHUU, OOIIeH cTpaTeruu 00y4YeHusl, BOCIIUTAHUS U
pa3BUTHS O0y4YalOIUXCsl cpeAcTBaMU ydeOHoro mpeamera «Duszuka» Ha yriryOinEHHOM
YPOBHE.

N3yuenne kypca GU3HKK YIUIYOJIEHHOTO YpPOBHSA TIO3BOJISIET peaIn30BaTh 3aJadyd
npodeccoHanbHON OpUEHTAIMU, HAMPAaBICHO Ha CO3/IaHUE YCIOBUU JUISl MPOSBICHUS
CBOMX WHTEJUICKTYaJbHBIX M TBOPUYECKUX CIHOCOOHOCTEM KaXIhlM OOyYaromumcs,
KOTOpblE  HEOOXOOMMBI  JUIi  MOPOAODKEHMS  OOpa3oBaHUMs B OpraHU3alMsIX
po¢deCCUOHAIBHOTO 00pa30BaHusl MO Pa3IuYHbIM (U3UKO-TEXHUUYECKUM U UHKEHEPHBIM
CHEUATBHOCTSM.

B nporpamme mo ¢u3Mke omnpenenstoTcs MIaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca
(U3MKKM Ha YpPOBHE CpeaHEro ooOIero oOpa3oBaHUS: JMYHOCTHBIE, METaIpPEIMETHbIE,
npenMeTHbie (Ha yriayOnéHHoM ypoBHe). HaydHo-MeTon0siorMueckoil OCHOBOW IS
pa3paboTKu TpeOOBaHUN K JTUYHOCTHBIM, METANIPEIMETHBIM U MIPEIMETHBIM PE3yJIbTaTam
oOyyaroluxcsi, OCBOMBUIMX MpOrpaMMmy IO (U3MKE Ha YPOBHE CpEAHEro OOIIEero
oOpa3oBaHus Ha YIITyOJIEHHOM YpOBHE, SIBIISIETCS CUCTEMHO-IESTEIHHOCTHBIN TTOJIXO/I.
[Iporpamma 1o pu3MKe BKIIOYALT:

IUTAaHUPYEMBIE pe3yJbTaThl OCBOCHUSA Kypca (U3WMKU Ha YriyOJEHHOM ypOBHE, B TOM
YHCIIe MPEAMETHBIC PE3YNIbTATHI 10 TOAaM O0yUCHUS;

cojiepkanue yueOHoro npeamera «dusukay 1mo rojgam oOy4eHusl.

[Iporpamma 1o (u3MKEe HMEET NPUMEPHBIM XapakTep M MOXKET OBbITh HCMOJIb30BaHA
YUUTEIAMU (PUBUKHU JJIsT COCTABIICHUSI CBOMX pab0YMX MPOrpamM.

[Iporpamma 10 (u3MKE HE CKOBBIBAET TBOPUYECKYH) WHHIIMATUBY YYUTEIEH U
MPEAOCTABIAET BO3MOXKHOCTU JUJISl pealM3alyy Pa3IMYHBIX METOAUYECKUX MOAXOI0B K
MpEenolaBaHuio  (PU3MKKM Ha YIIYOJIEHHOM YpPOBHE TMpU  YCIOBUU  COXPAHECHHS
00s13aTEIHbHON YaCTH COJIEPIKaHMS Kypca.

du3nka Kak Hayka 0 Hanbosiee 00X 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAYECTBE y4eOHOTO
MpeaMeTa B IIIKOJIe, BHOCUT CYIIECTBCHHBIN BKJIAJ] B CUCTEMY 3HAHHI 00 OKpPYXaroiem
mupe. HIKonmpHBIN Kypc (PU3UKH — CHUCTEMOOOPA3yIONIUMN I €CTECTBEHHO-HAYYHBIX
y4eOHBIX TPEIMETOB, MOCKOJBbKY (M3MYECKUE 3aKOHBI JIeKAT B OCHOBE IPOIIECCOB H
SBJICHUM, M3y4aeMbIX XUMHEH, Ouosiorueit, ¢uzmueckoir reorpadueld U acTPOHOMHEH.
Hcnonp3oBaHre M aKTUBHOE MpPUMEHEHWE (PU3MUYECKUX 3HAHWM OMPEIETIIO XapakTep U
OypHOE pa3BUTHE pA3HOOOpPA3HBIX TEXHOJOTMH B cQepe SHEPreTHKH, TPAHCIIOPTA,
OCBOEHHMSI KOCMOCA, MOJYYeHHUsI HOBBIX MaTEpPHAJIOB C 3aJlaHHbIMU CBoOWcTBamMu. M3yuenue
(GbU3UKM BHOCUT OCHOBHOM BKJaj B (POpMHUpPOBAHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa



oOyuaromerocsi, B (OpMUPOBaHUE YMEHHUN NPUMEHATh HAYYHBI METOJ MO3HAHUS MPH
BBITIOJTHEHUH UMHU y4€OHBIX HCCIIETOBaHUM.

B ocHoBy kypca (pu3uku Ha ypoBHE cpeaHero oOmero oopa3oBaHus MOJOXKEH Pl UICH,
KOTOpBIE MOXKHO pacCMaTpUBATh KaK MPUHIUIIBI €M0 TOCTPOCHUSI.

Hoea yenocmnuocmu. B cOOTBETCTBUY C HEMl KypC ABIJISIETCS JIOTHUECKH 3aBEPUIEHHBIM, OH
COJIEPKUT MaTepual U3 BCEX pa3lesioB (PU3MKHU, BKIIOYAET KaK BOIPOCH! KIACCHUYECKOM,
TaK U COBPEMEHHOUN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HEWl Matepuan Kypca (GU3UKA OOBEIUHEH
BOKpYT (pusnyeckux teopuid. Begyuum B Kypce siBisieTcsi popMupoBaHue peICTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U TOJIE.

Hoen zymanumapuzayuu. EE peanusaiys npeanojaraeT UCIoJIb30BaHUE TYMaHUTAPHOTO
noTeHuuanza (U3MYECKO HayKH, OCMBICIICHHUE CBSI3U Pa3BUTUS (PU3UKU C Pa3BUTHEM
olmiecTBa, a TaKke C MHPOBO33PEHUECKHMHU, HPABCTBEHHBIMH U 3KOJOTHYECKHUMHU
poOJIeMaMu.

Hoean npuknaonou nanpagnennocmu. Kypc ¢usuku  yriayOiaEHHOTO  YpPOBHS
IpearnoyiaraeT 3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHYECKHMX M TEXHOJIOTMYECKUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMarpuBarOTCA Ha YpPOBHE
OOLIMX NPEICTaBICHUNA U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoen 3konocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS JIIEMEHTOB COIEpXKaHUS,
HOCBSIILIEHHBIX HSKOJIOTMYECKUM IPOOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKHM M TEXHOJIOTHH, a TakKe OOCYXIEHUS NpoOJieM paldoHAIbHOTO
OPUPOJIONOIB30BAHUS U SKOJIOTMUECKON 0€30M1aCHOCTH.

OcBoeHue conepkaHus MPOrpaMMbl MO (GU3KUKE JOJIKHO OBITH MOCTPOEHO Ha IMPUHLIHUIIAX
CHUCTEMHO-/ICATeIbHOCTHOTO Tmoaxona. Jlms ¢usuku peanuszammss STHX MPUHIUTIOB
0asupyeTcsi Ha HCIOJIb30BAHUU CAMOCTOATEIBHOTO OJKCHEPUMEHTa KaK IOCTOSHHO
nerctByroniero gakropa yueOHoro nporecca. s yrinyOon€HHOTO ypOBHSI — 3TO CUCTEMA
CaMOCTOSITENIFHOTO ~ YYEHHYECKOTO  HKCIEPUMEHTa, BKIIOYAIOMIETO0  (POHTAIbHBIC
YUYEHUYECKHE OTBITHI MMPU U3YUYEHUH HOBOTO MaTepuaa, 1abopaTopHsie paboTsl U paboThI
npakTukyma. [Ipu 5ToM BO3MOXHBI ABa crioco0a peann3anuu GU3NIeCKOro MpaKkTUKyma.
B nepBom ciywyae mpakTtukyMm mpoBoauTcs jub6o B koHie 10 u 11 xmacco, mubo mocie
NEPBOTO W BTOPOTO TMOJYTOJWiA B KaXKIOM M3 ITHX KiaccoB. Bropoi cmocod — 3To
UHTErpanus paboT MpakTHKyMa B CUCTEMY JJAOOPAaTOPHBIX pabOT, KOTOPBIE TPOBOJISATCS B
npolecce u3ydeHus pasaena (temsl). [Ipu sTom moa paboTtamu mpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIbHOE HCCJIEI0BAaHUE, KOTOPOE IMPOBOIMUTCS IO PYKOBOJCTBY CBEPHYTOTO,
00001mEHHOTO BHJIa O€3 MOIIAroBON MHCTPYKIIUH.

B mporpamme no ¢usnke cucteMa y4eHUYECKOTO dKCIEPUMEHTa, 1a00paTOPHBIX padoT U
MpaKTUKyMa TMpeAcTaBieHa €IUHBIM TepedHeM. BBIOOp TeMaTHUKW [ JTUX BHIIOB
YUEHUYECKUX MPAKTHYECKUX pPadOT OCYIIECTBISETCS YYaCTHHKaMH OO0pa30BaTEIBHOTO
mpolecca UCXoasi U3 0COOCHHOCTEH MOYypOYHOTO TUTAHWPOBAHUS U OCHAIIEHUSI KaOWHEeTa
¢usuku. IIpu sTrom oOecreunBaercs OBIaZeHUE OOYYAIOMIMMUCS YMEHHUSIMU TPOBOIUTH
NpsIMbIE ¥ KOCBEHHBIE M3MEpPEHUsI, UCCIEAOBAHNS 3aBUCUMOCTEH (PU3NUIECKIX BEIUUWH U
MIOCTAHOBKY OMBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHUE yaenseTcs PEIICHUIO PAaCUETHBIX M Ka4eCTBEHHBIX 3aaad. [Ipu sTom
JUTSE pacyE€THBIX 3a7ad TPUOPHUTETOM SBIISIOTCS 3aJaydl C SIBHO 3aJaHHOM W HESIBHO
3aJlaHHOW (PU3MUECKON MOJIEbI0, MO3BOJSIOLUIME NPUMEHSATh H3YyUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszzesia Kypca, Tak U MHTErpUpys NPUMEHEHUE 3HAHUN
W3 pa3HbIX pas3zaenoB. JIJIsi KayeCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
oOBsCHEHHE/TPE/ICKa3aHne TPOTEKaHWs (PU3NYECKHX SBICHUA W  TPOIECCOB B



OKpY>Karolllel ®u3HU, Tpedyrolue BbI00pa (GU3NUecKOi MOJIEIH ISl CUTYallH MPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBaHuamu PDPI'OC COO K MarepuanbHO-TEXHUYECKOMY
o0OecreyeHn0 y4yeOHOro mpoiecca Kypc (usuku yriayOia€HHOTO YpOBHS Ha YpPOBHE
cpenHero oomiero o0pa3oBaHus TOJDKEH U3Y4YaThCsl B YCIOBHIX MPEIMETHOrO KabuHeTa. B
kabuHeTe GUBMKM JODKHO OBITh HeoOXoaumoe sabopaTopHOE O0O0OpyAOBaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MporpaMMe Mo (U3NKe YUEHUYECKHX ONBITOB, J1a00OpPaTOPHBIX
paboT u paboT NpaKTUKyMa, a TAKKE IEMOHCTPAIMOHHOE 000PY/I0BaHUE.
JleMoHCTpallMoHHOE 00OpyAOBaHUEe (OPMUPYETCSI B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHOM  JIOCTATOYHOCTH M OO0ECHeuMBaeT TIOCTAHOBKY TIEPEUUCICHHBIX B
nporpaMMe mo (pu3MKe KIFYEBBIX IEMOHCTPAIUI 715 UCCIEAOBaHUS U3YYaeMbIX SBICHUN
U TPOIECCOB, SMIUPUUECKUX M (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHHYECKUX
IIPUMEHEHU .

JIaGopatopHoe oOOpynOBaHUE I YYCHHUECKHUX MPaKTHYECKHX paboT (opmupyercs B
BUJIE TEMAaTHYECKHX KOMIUIEKTOB M OOecreunBaeTcs B pacuy€re OJHOTO0 KOMIUIEKTa Ha
IByX oOywaromuxcs. TeMarnueckue KOMIUIEKThI Ja00paTOPHOTro 000pyAOBaHUS JAOHKHBI
OBITH MOCTPOEHBI HA KOMIUJIEKCHOM HCIOJB30BAaHUN aHAJIOTOBBIX U IU(GPOBBIX MPHOOPOB,
a TaK)Ke KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LIU(PPOBBIX JIaOOpATOPHIl.
OCHOBHBIMU 1IEJIIMU U3Yy4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

(opMupOBaHUE UHTEPECA U CTPEMJICHUS] 00YUYaIOIIUXCS K HAYYHOMY U3YYEHHIO IPUPO/IBI,
Pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTUE TPEACTABIEHUH O HAaydHOM METOAE€ TNO3HaHUs U (OPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yiabTaTa HU3YYCHHS OCHOB CTPOCHHS
Matepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHre yMEHUN OOBSICHATH SIBICHUS C HCIOJH30BAaHHUEM (PU3UUECKUX 3HAHUN H
HAYYHBIX JOKa3aTeIbCTB;

dbopMupoBaHre TPEACTABICHUNA O PONU (U3MKH U1l Pa3BUTHS JPYTHX ECTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHH;

pa3BUTHE TMPEACTaBICHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccruoHambHOM
NS TeIbHOCTH, CBA3AHHBIX C (DU3UKOM, MOJATOTOBKA K JalbHEWIIEMY OOYYEHHIO B 3TOM
HampaBJICHUHU.

JlocTmkeHne 3TuX Lened olOecnedynBaeTcs peHIeHHEM CIEAYIOUIMX 3aJad B Ipolecce
U3Y4YeHUS Kypca (U3MKH Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHus:

nprUOOpETeHHEe CUCTEMBbI 3HaHUM 00 O00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHHUKY, MOJEKYJIAPHYIO (U3HKY, DJIEKTPOJUHAMHUKY, KBAaHTOBYIO
(U3HKY U PJIEMEHTHI ACTPOPUBHKHY;

dbopMupoBaHrE YMEHHUIN MPUMEHSATH TEOPETUIECCKIE 3HAHUS IS OOBSICHEHUS (DU3MUECKUX
SIBIICHUH B TIPUPOJIE U [Tl IPUHATHS MPAKTUISCKUX PEIICHUH B TIOBCETHEBHOM KU3HU;
OCBOEHHE CITIOCOOOB PEIIEHUS Pa3IMUHBIX 33/1a4 C SIBHO 3aJJaHHON (PU3UIECKON MOJENbIO,
3a]1a4, TMOPa3yMEBAOIINX CAMOCTOSITEIEHOE CO3aHne (PU3NISCKON MOJIEIH, aIeKBAaTHON
YCIIOBHSIM 3a7[a4i, B TOM YHCIIE 3a7a4 HHXEHEPHOTO XapaKTepa;

NOHMMAaHUE (PU3MYECKHX OCHOB U MPHUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHHE METOJAMH CaMOCTOATEIbHOTO TIJIAHUPOBAHUS U TPOBEIACHUS (PUINUECKUX
HKCIIEPUMEHTOB, aHAJIM3a U UHTEpIpeTalud UH()OPMALIUU, OMPEENICHUsI TOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTaTa;

CO3/IaHUE YCIIOBUU JUISI Pa3BUTUS YMEHHUM MPOEKTHO-UCCIEAOBATEIBCKOM, TBOPUYECKOU
JeSITeIbHOCTH;



pasBuTHE HHTEpeca K chepam nmpodhecCuoOHAIBHON AESTENHHOCTH, CBI3aHHOMN C (PU3HKOM.
B cootBerctBun ¢ TpedoBanusimu PI'OC COO yrnyOn€HHBIH YpPOBEHb HW3YUYEHUS
yaeOHoro mpenmera «Du3nkay Ha ypOBHE CPEIHEro O0IIero oOpa3oBaHUs BhIOMpaETCs
OoOyJaronMMuUcs, TUTAHUPYIONUMHU TPOJIOJDKEHUE O00pa3oBaHUs TO CIEIMATBHOCTSIM
(U3UKO-TEeXHUYECKOTO TIPOQuIIs.

Ha uzydenue puzuku (yriy0i€HHBIN YPOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs
otBoauTcs 340 yacoB: B 10 kitacce — 170 ygacoB (5 yacoB B Henento), B 11 kmacce — 170
4acoB (5 4acoB B HEJEIIO).

[Ipeasaraemelil B mporpamMme o pu3uKe nepeueHb J1a00paTOPHBIX U MPAKTHUECKUX pabOT
SBJISIETCSI PEKOMEHIOBAHHBIM, YUYMTEIb JI€JaeT BHIOOP MPOBEICHHUS J1a0OPaTOPHBIX padOT
Y OTIBITOB C YYETOM MHAUBUAYATBHBIX 0COOEHHOCTEH 00yJarOIMUXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pa3znes 1. Hayunblii MeTO NO3HAHNSI IPUPOBI.

®duznka — ¢yHIaMEHTAbHAS HayKa O mpupoje. Haydnelii MeToa MO3HAHUS W METOMbI
HCCeI0BaHus (PU3NMUECKUX SBJICHUM.

DKCHEpPUMEHT W TeOpHsl B MPOIECCe MO3HaHUs Mpupoabl. HabmoneHne u SKCIIepuMeHT B
dusuke.

Cnoco0Obl u3MepeHus (pU3MYecKux BEIUMYMH (aHAJIOTOBBIE U LU(POBBIE U3MEpPUTEIbHBIC
npuOOpPHI, KOMITBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpeurHocT U3MEpeHUt PU3NUECKUX BETUYMH (a0COIIOTHAS M OTHOCUTEIbHAS).
MopenupoBanue (QpU3NYECKUX SIBICHUN M MPOIIECCOB (MaTepHalibHasl TOYKa, aOCOJIIOTHO
TBEPIOE TeENo, HAcallbHAsl KUAKOCTb, HWJACANbHBIA Tra3, TOYEeUHbIH 3apsa). ['mmnoresa.
PuU3NYECKHI 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTH. PU3NUECKast TEOPHUS.

Pons u mecto ¢usuku B (HOpPMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI MHUpa, B
MPaKTUYECKON JeATETbHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3Mepenne cuiabl TOKa M HANpsDKEHUS B ILENH IMOCTOSHHOTO TOKAa MPU  MOMOIIU
aHAJIOTOBBIX U ITU(PPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ UG poBo aboparopueil mo ¢usuke. [Ipumepsl u3MepeHuss PU3NYECKUX
BEJIMYUH MPU MOMOITU KOMITBIOTEPHBIX TaTUUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe JBHKEHUE. OTHOCUTENBHOCTh MEXAHMYECKOro ABMXKeHus. Cucrema
OTCU€Ta.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MaTepuaibHONM TOYKH, €ro MPOEKIMH Ha OCH CHCTEMBbI KOOpJWHAT.
Tpaekropusi.

[lepemenienue, CKOpPOCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOpEHHUE
MaTepUAIbHOM TOYKHM, HX TMPOEKIMUM HA OCH CHUCTeMbl KoopauHaT. CroxeHue
IIEPEMEILIEHUH U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MMyTH MAaTePUAIbHOM TOYKH OT BPEMEHU U UX Tpaduku.
CBobOosHOE majeHue. YCKOpeHue CBOOOIHOrO majeHus. J[BuxkeHue Tena, OpOILEHHOTro
1O/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTU M YCKOPEHUSI MaTepHaIbHOM
TOYKHU OT BPEMEHHU U UX rpaduKH.

Kpuonunennoe npuxeHue. [[BukeHrne MaTepuaibHOM TOUKH 110 OKPYKHOCTHU. YTJIOBAs U
JuHeWHas ckopocTh. Ilepmom w  wacrora oOpameHus. LleHTpocTpeMurenbHOe
(HOpMasibHOE), KacaTelbHOE (TAHTCHIMAIBHOE) U IMOJIHOE YCKOPEHHE MaTepHAIbHOU
TOYKHU.

TexHudyeckre YCTpOHMCTBA M TEXHOJOTMYECKHUE TMPOIECCH: CIHUIOMETp, JIBUKECHHE
CHapsI0B, IICTTHbBIC, IIIECTEPEHYATHIC U PeMEHHBIE TIEpeaaun, CKOPOCTHBIC TUDTHI.
Jemoncmpayuu.

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JTBUKEHUS.
CnoocoObI UcciIe0OBaHUS IBUKEHUN.

NnmrocTpauus npeaenbHoro nepexoaa u u3MepeHue MrHOBEHHOM CKOPOCTH.
[IpeobpazoBanue ABUAKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO3yX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpOIIeHHOTro MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.
Hanpasnenue cKOpoCTH Ipu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTel, TPACKTOPU, CKOPOCTEW IBUKEHUS OJJHOTO M TOTO K€ TEJNAa B Pa3HbBIX
CUCTEMaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenne HepaBHOMEPHOIO IBUKEHUS € LEIIBIO ONPEIEIICHUS] MTHOBEHHON CKOPOCTH.
N3mepeHre yCKOpeHHs MNpU NOPSIMOJUHEHHOM PpPaBHOYCKOPEHHOM JBUXKEHUU IO
HaKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM JIBUKEHUHU.
N3mepenne yckopeHust CBOOOIHOro najeHus (PEKOMEHA0BAHO HCIOIb30BAHHUE LIU(PPOBOM
J1a00paTopun).

N3yuenue aBuxkeHus Tena, OPOIIEHHOTO TOpU3oHTalbHO. [IpoBepka runores3sl 0 MpIMon
IPONOPUHUOHAIIBHON 3aBUCUMOCTH MEXKY NajJbHOCTBIO MOJIETa U HAYAJIBHOW CKOPOCTBIO
Tena.

N3ydenue nBUKEHHUs Tella 110 OKPYKHOCTH C TIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO.
HccnenoBanne 3aBUCHUMOCTH IepHoja OOpalleHus KOHMYECKOIO MasTHHKa OT €ro
IapamMeTpPOB.

Tema 2. /lunamuka.

IlepBsiii 3akoH Hprotona. MHepunanbHbie cucTeMsl OTCUETA. [[pMHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble CUCTEMBI OTCUYETA (ONpeaesIeHUEe, IPUMEPHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu cul.

Bropoi 3akon HproToHa 1151 MaTepruaabHON TOYKH.

Tpertuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U HHEPTHOM MACCBI.
Cuna TsKecTH. 3aBUCHUMOCTb YCKOPEHHUS CBOOOJHOTO MaJeHHs OT BBICOTHI Haj
HOBEPXHOCTBIO IJIAHETHI U OT reorpaduyeckoil mupoThl. JBMKeHHe HEOECHBIX Tel U UX
cnyTHUKOB. 3akoHbI Kemiepa. [lepBas kocmMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABUKyIIErocst ¢ yCKOpEHHUEM.

Cuna Ttpenusi. Cyxoe TtpeHue. Cuiia TpEeHHsS CKOJIBKEHHS WU CWJIAa TPEHUS IOKOS.
Koadpdunuent tpenns. Cuia conpoTUBIEHUS MPU JBUKEHUM Tella B AKUAKOCTU WUJIU rase,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKCHUSI.

JHasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHruecKkue yCTpOMCTBA W TEXHOJOTMYECKHE MPOUECCHhl: MOAUIMIHUKH, JBHKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpavuu.

HaGnronenue nBum>XKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLIMAIBHBIX CHCTEMaX OTCUETA.
[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX LMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLHUAJIBHON CUCTEMBI OTCUETA.

CpaBHeHME paBHOJAEHCTBYIOLIEH TPUIIOKEHHBIX K TEJIy CHJI C IPOU3BEAECHUEM MAcCChl TeJa
Ha €r0 YCKOPEHHUE B MHEPLUUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOZHUKAIOIIUX B PE3YJIbTaTE B3AMMOJICHCTBHUS TEJ.

HN3mepenune macc o B3anMO/ICMCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOJIBEME U MAICHUU.



LlenTpoOeKHbIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne paBHOAEHCTBYIONIEH CUIT TPU ABUKEHUHU OpyCKa MO HAKIOHHOM MIOCKOCTH.
[IpoBepka TruUIOTE3bl O HE3aBUCHUMOCTH BpPEMEHU JABUKEHUS Opycka MO HaKJIOHHOM
IJIOCKOCTH Ha 3aIaHHOE PAaCCTOSIHUE OT €r0 MAaCCHI.

HccnenoBanue 3aBUCUMOCTH CWJI YyHPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux AehOpMaIIHH.

N3ydeHnune ABUKEHUSI CUCTEMBI TEJ, CB3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JErKui OJIOK.
N3mepenne ko3 duiineHTa TpeHHs MO BETUYNHE YTIIOBOTO KOd()PHUITMEHTa 3aBUCHMOCTH
Frp(N).

HccnenoBanne JABIWKEHUS Opycka IO HAKJIOHHOM TIOCKOCTH C  TEPEMEHHBIM
KO3 (P PUIIMEHTOM TpEHHUSI.

N3ydenune nBMKEHUS rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpA0€E Teno. [locTynarenbHoe U BpaliaTelbHOEe ABUKEHUE TBEPIOTO Tea.
MoOMEHT cuJlbl OTHOCUTENBbHO oOcHu BpameHus. I[lnedo cunbel. CloxeHue cui,
NPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VY ci1oBusl paBHOBECUS TBEPAOIO TEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHu4yeckne ycTpOWCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIITEHH, CTPOUTENbHBIN
KpaH, pemeéTyaTble KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.
KoHncTpynpoBanue KpOHIITENHOB U pacy€T CUIT yIPYTOCTH.

N3ydyeHne ycToMunMBOCTH TBEPAOIO TEJIA, UMEIOLIETO IJIOIMIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus ¢ MexaHuke.

Nmnynee MaTepuanibHOM TOYKH, CUCTEMBl MaTEpUAIBHBIX TOYEK. LIeHTp macc cucTemMsl
MaTepualibHbIX ToueK. Teopema 0 JBHKEHUU LIEHTPa Macc.

Nmnynbe cuitbl 1 NI3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

MoMeHT wummysibca MaTepuanbHOM TOUYKHW. lIpencraBneHne O COXpaHEHMM MOMEHTA
MMITYJIbCA B [IEHTPAJIbHBIX MOJIAX.

PaboTa cuibpl Ha MajaoM M Ha KOHEYHOM mnepeMenleHuu. ['paduueckoe mpencraBieHue
PabOTHI CHIIBI.

MOIIHOCTH CHUJIBI.

Kunerndeckas sHeprusi mMaTepuaibHON TOYKU. Teopema 00 M3MEHEHWH KUHETHUYECKOU
SHEPIruu MaTepUaJIbHON TOUKHU.

[ToreHumnanbHbie U HEMOTEHIMANbHbIE cUlbl. [loTeHnmanbHas sueprud. [loTeHnmanbHas
sHeprus ynpyro aehopMHUpOBaHHOW TpyxkuHBL. [loTeHIManpbHas DSHEpPrusi Teina B
OJIHOPOJAHOM TpaBUTAIIMOHHOM moJie. [loTeHmanbHast sHeprusi Tejaa B rPaBUTAIMIOHHOM
1oJie OJIHOPOJIHOTO IIapa (BHYTpH M BHE I1apa). Bropas kocmuueckasi CKOpocThb. TpeTbs
KOCMHYECKast CKOPOCTb.



CBsi3b pabOThl HEMOTEHIMATBHBIX CUJI C U3MEHEHHEM MEXaHWYECKOW 3HEPruu CHCTEMBbI
T€J. 3aKOH COXPaHEHUSI MEXaHUUYECKOM SJHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHymnu s UACATBHOW >KUAKOCTH KaK CJIEACTBUE 3aKOHA COXPaHEHUs
MEXaHUYECKON SHEPTUH.

TexHu4yeckre yCTpOHWCTBAa M TEXHOJIOTMYECKHE IPOLIECCHI: JBUKEHUE PAKET, BOILOMET,
KOTIEP, MPY>KUHHBINA MMUCTOJIET, TUPOCKOII, GPUTYpHOE KaTaHWE Ha KOHbKAX.
Jemoncmpayuu.

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHnne MOIHOCTY CHJTBI.

W3menenune sHepruy Tena Mpu COBEPIICHUN PabOTHI.

B3aumHble 1mpeBpalieHuss KHUHETUYECKOW M MOTEHLMAJIbHOW DHEPruy IIpU JEHUCTBUU Ha
TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUH MPU CBOOOTHOM TMaJICHHH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3mepenue umiryibca Tesna no TOpMO3HOMY ITYTH.

N3mepenue cuitbl TSIru, CKOPOCTA MOACIH IEKTPOMOOMIISI K MOITHOCTH CUJIBI TSTH.
CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

UccnenoBanne coxpaHeHHs: UMITYJIbCA MIPU YIIPYTOM B3aUMOICCTBUH.

N3Mepenre KNHETUYECKON YHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MOTEHIUATBHON SHEPTUH MPYKUHBI C pa0OTON CHUJTBI TPEHUSL.
Ornpenenenue padOThl CUITBI TPEHUS TIPU ABUKEHUU TEJIa 10 HAKJIOHHOM MJIOCKOCTH.
Paszpnes 3. MouiekyisipHasi pU3HKA ¥ TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE TIOJIOKEHUSI MOJeKyIsspHO-kuHeTnueckor Teopuun (MKT), ux onbiTHOe
obocHoBanue. Juddysus. bpoyHoBckoe BWKeHHE. XapakTep JBMIXKEHUS U
B3aUMOJICMCTBUS YaCTHUI] BelleCTBA. MOJEnr CTPOEHHUS ra30B, KUJIKOCTEU U TBEPABIX TEI
1 OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX Mojeliell. Macca u pa3Mepbl MOJIEKYJT
(atomoB). KonnuecTBo BemiectBa. [locTtostHHas ABorazapo.

TeroBoe paBHOBecue. Temmeparypa u cnocoObl e€ m3aMmepenus. lllkama temmepatyp
Lenscus.

Mogenp wuacanbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU: 4YaCTUIBl Ta3a
JIBUKYTCSI XaOTUYECKUA U HE B3aUMOJICMCTBYIOT JIPYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcoyioTHas TemmepaTypa
(kana temnepatyp KenwsBuna). 3akon Jlambrona. M3omponeccsl B MACalbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBA. ['paduueckoe MNpecTaBiIeHUE H30MPOIIECCOB:
M30TepMa, U30X0pa, u3odapa.

CBsi3b MeXAy JaBICHHEM M CpeJHEW KUHETUYECKOW »SHEprued MOoCTYyNaTelbHOro
TEIJIOBOTO JABMYKEHHSI MOJIEKYJ HICAJIbHOTO ra3a (OCHOBHOE YpPaBHEHUE MOJICKYJISIPHO-
KUHETUYECKOW TEOPUHU UJICATIBHOTO Ta3a).

CBsi3b  aOCOJIFOTHOM  TEMIIepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpEIHEen
KUHETUYECKOUN YHEPTUEN MMOCTYIATEIBHOTO TEIIOBOTO ABUKEHUS €€ YaCTHII.
TexHuueckne yCTpPOWCTBA M TEXHOJOTUYECKHE TMPOIECCHl: TEPMOMETp, OapomeTtp,
MOJy4Y€HUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUSI YaCTUI] BEIIECTBA.



Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUXKEHUS.

Juddy3us xuakocTei.

Mogaens onbita [lTepHa.

[IputskeHne MOJIEKYII.

Moaenu KpucTauInuyeCKuX pEMETOK.

Habmonenue u ncciaenoBaHuE H30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue mpoiiecca yCTaHOBJICHHSI TETUIOBOTO PAaBHOBECHS MPH TEIITIOOOMEHE MEXTY
ropsiYeu U XOJIOJHOU BOJOM.

N3yyenne wM30TEPMHUYECKOTO Tmpolecca (PEKOMEHIOBAHO WCIOJIb30BaHUE MH(PPOBON
nabopaTopun).

N3ydenne n30X0opHOro mpoiecca.

N3yuenune nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonunamuueckas  (T[])  cucrema. 3agaHue ~ BHENIHUX  YCIOBUH IS
TEPMOJAMHAMHUYECKON cHCTEMbl. BHemHue u BHyTpeHHHE mapaMmerpbl. [lapameTpsl
TEPMOJAMHAMHYECKON CHUCTEMBbl KAK CpPEAHUE 3HAYECHUS BEIWYWH, OMNHUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano tepmonnHaMuku. CaMOIIPOU3BOJIbHAS PEJIAKCALIUS TEPMOJIUHAMUYECKON
CHCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mogenb uOCATBHOTO Ta3a B TEPMOAMHAMUKE — CHCTEMA YPABHCHUMW: YpaBHEHUE
MenneneeBa—KaneipoHa W BBIP@KEHHE JUIA BHYTPEHHEHM OHEPrUHU. Y CIOBUSA
MPUMEHUMOCTH 3TOM MOJIENIU: HHM3Kash KOHIICHTpAIUsi YacTHll, BBICOKHE TeMIIEpaTyphl.
BripaxkeHue niig BHyTPEHHEN S3HEPTUH OJTHOATOMHOI'O UJI€aJIbHOTO rasa.
KBa3zucratnueckue u HeCTaTU4ECKUE MPOLIECCHI.

DOnemeHTapHas paboTta B TepMouHamMuke. Beruncnenue paboTel o rpaduky mnpoiecca Ha
pV-nuarpamme.

Teronepenadya kak crnoco0 W3MEHEHUST BHYTPEHHEH OHHEPruu TEPMOJIMHAMHYECKOU
cucteMbl 0e3 coBepiieHust padboThl. KOHBEKIHSA, TEMIOMPOBOIHOCTD, U3TyUEHHUE.
KonnuectBo TemnoTel. TermoéMkocTs Tena. YAenbHas W MOJISIpHAs TEMJIOEMKOCTH
BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CropaHus TOIUIMBA. Pacuér
KOJINYECTBa TEIUIOTHI IIpH Teronepenaue. [lousatre o0 aguadbaTHOM mporiecce.

[lepBblil 3ak0H TepMoAMHAMUKH. BHyTpeHHss1 sHeprud. KonnuecTBo TEIOTH U paboTa
KaK MEpbl U3BMEHEHUSI BHYTPEHHEN SHEPTUH TEPMOJIUHAMUYECKONU CUCTEMBI.

BTtopoii 3ak0H TEpMOIMHAMMKHM [UIsi PABHOBECHBIX MPOLECCOB: YEpe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBbI MPOXOAUT E€AUHCTBEHHAs
annabara. AGCONIIOTHAs TeMIeparypa.

BTopoii 3akOH TepMOAMHAMUKH 11 HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO MEpPEaaTh
TEIJIOTy OT 0oJiee XOJIOJAHOrO Tella K Oosiee HarperoMy 6e3 kommencanuu (Kmayswmyc).
HeobOpatuMocTs pUpOIHBIX TIPOIIECCOB.

[TpuHnmIbe! nevctBus TeruioBbix MamuH. KIT/I.

Makcumanbnoe 3HaueHue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACIEeKThl UCIOJIb30BAHMS TEIJIOBBIX ABUrareneil. TemnoBoe 3arpsi3HEHUE
OKPY’KarOIIEU CPEIBI.



TexHuyeckre yCcTpoNCTBAa U TEXHOJIOTMYECKUE MPOLIECCHI: XOJOIUIBHUK, KOHIULIUOHED,
JIM3ENIbHBIN M KapOIopaTOpHBIM IBUraTenu, napoBas TypOHMHA, MOJYyYEHHE CBEPXHU3KUX
TEMIIEPATYpP, YTHUIN3ALMSA «TEILIOBBIX» OTXOAOB C HMCIOJIb30BAHMEM TEILIOBOIO HACOCA,
yTUINM3aIUsl OMOOPTaHUYECKOrO TOTUIMBA J1JIsl BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUU.
Jlemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuieckoM paclIupeHUN.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUU.

HccnenoBanue aquabaTHOTO mporiecca.

KomnbroTepHbie MOJIEN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenue yaenbHON TEITOEMKOCTH.

Hccnenosanue npoiecca OCTbIBaHUS BEIIECTBA.

NccnenoBanue annadbaTHOTO Ipolecca.

N3ydeHne B3aMMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aMMOJIEUCTBUS M TEMIIEpPaTyphl
KHUIIEHUS KUJKOCTEM.

Tema 3. Aepecammnivie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooGpazoBanue u KoHjeHcanus. Mcmapenue u KumeHue. YJenbHas TemioTa
apooOpa3zoBaHUs.

HacelllieHHble W HeEHaAcChIeHHbIE napbl. KauecTBEHHas: 3aBUCUMOCTh IUIOTHOCTU U
JABJICHUSI HACBIIIEHHOTO Tlapa OT TEMIEpaTyphl, HUX HE3aBUCHUMOCTh OT 00bEMa
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT TABJICHUS B KUJIKOCTH.
BnaxxHocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Trépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU3OTPOINHS CBOMCTB KPUCTAJIJIOB.
[1naBneHue u KpucTayu3anus. Y iejapHas Teriora rmiasieHus. Cyomumanus.
Hedbopmanuu tBEpHOro Tena. Pactsokenne m cxxarue. Casur. Moaynes FOura. [penen
yapyrux aehopmarmii.

TeroBoe pacupeHue XKUIKOCTeH U TBEPABIX Tel, 00BEMHOE U JMHEIHOE pacIIpeHue.
AHrapMOHM3M TEIUIOBBIX KOJEOAHMI YacTHI[ BeEIIeCTBA KaK MPHYMHA TEIJIOBOTO
pacipeHust Tel (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprUn B (pa30BbIX MMEPEXOIaX.

VYpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHocTHOE HaTspkeHUe. KoadduimeHT nmoBepxHOCTHOrO HaTskeHus. KanuuispHbie
sBIeHUs. JlaBlieHue 1o MCKPUBIEHHON MTOBEPXHOCTHIO XuAKOoCTH. Dopmyina Jlannaca.
TexHuyeckre YCTPONUCTBA M TEXHOJOTMUECKHE TMPOIECCHI: KUAKUE KPUCTAJLIbI,
COBPEMEHHbBIC MaTEPHUAaIbI.

Hemoncmpavuu.

TeruoBoe pacmupeHue.

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnienue nmpu noHM>XKEHHOM JTABJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBaeHus.

Mopenu HEeHbIOTOHOBCKOM JKHUJIKOCTH.

CnocoObl U3MEPEHUS BIAKHOCTH.



Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Habmronenue mansix ngedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3MepeHne yaenpHOM TEMIOTHI MJIABJICHHUS JIbJA.

N3ydenune CBOMCTB HACBIIICHHBIX ITAPOB.

N3mepenue aOCOMOTHON BIaKHOCTU BO3/yXa U OI[EHKA MacChl TapOB B TOMEIIICHUH.
N3mepenne ko3¢ duiineHTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayisa FOnra.

HccnenoBanue 3aBUCUMOCTH epopMaliii pe3uHOBOT0 o0pasiia OT MPUII0KEHHON K HEMY
CHJIBI.

Paznen 4. JiaekTpoauHaAMUKA.

Tema 1. Inexkmpuueckoe noJe.

DJIeKTpU3alMs Tel U €€ MPOSBICHUA. DJIEKTPUYECKUN 3apsia. [[Ba BUAA dIEKTPUUECKUX
3apsinoB.  [IpOBOJHUKM,  AWDJIEKTPUKHM U TOJYNPOBOJHUKU.  DJIEMEHTAPHBIN
AIEKTPUUYECKUH 3apsii. 3aKOH COXPaHEHUs JIEKTPUUECKOTO 3apsiaa.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

Onextpuyeckoe nosie. Ero neiicTBue Ha 3JIEKTPUYECKHUE 3apsiibl.

HanpsoxénHocts anekTpudeckoro moisid. IIpoOHbil 3apsn. JIMHUM HanpsKEHHOCTH
ANEKTPUYECKOTO NoJIs1. OTHOPOAHOE HIIEKTPUIECKOE TTOJIE.

[ToTeHIMANBHOCTB AIEKTPOCTATUYECKOrO MOJA. Pa3HOCTh MOTEHIMANIOB U HANPSKEHUE.
[loreHnmanbHass dHEprus  3apsga B dJEKTpocTartMdeckoM  mojne.  [loreHnman
ANEKTPOCTATUYECKOTO MOJsA. CBA3b HANPSKEHHOCTH IOJS U PA3HOCTH NOTEHUMAJIOB IS
ANEKTPOCTATUYECKOTO MOJIS (KaK OHOPOJHOTO, TAK U HEOJTHOPOIHOTO).

[IpyHIMD CynEepNIO3UIIMN AIIEKTPUUYECKHUX TTOJIEH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apstkeHHOM cdepsl. [lone paBHOMEpPHO
3apsHKEHHOTO 10 00bEMY 1apa. [lose paBHOMEpPHO 3apsKEHHON OECKOHEYHOM MIIOCKOCTH.
KapTunsl n1vuHUN HANPSHKEHHOCTU TUX NOJIEN M SKBUIIOTEHLIHAIBHBIX TOBEPXHOCTEM.
IIpOBOJHUKH B AIIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIM3IIEKTPUKH B DJIEKTPOCTATHYECKOM MoJIe. J(ManekTpruieckas IpOHULIAEMOCTh BEIIECTBA.

Kongencarop.  DJeKTpo€MKOCTh  KOHJIEHCATOpA.  DJEKTPOEMKOCTH  IUIOCKOTO
KOH/JIEHCATOopa.
[lapannensHoe  coeauHeHWE  KoHJeHcaTtopoB.  llocienoBaTenbHOE — COEMHEHHE
KOHJIEHCAaTOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBr>KeHHE 3apsyKEHHOW YaCTUIBI B OJJHOPOAHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHYECKHE IMPOLECCHI: ANEKTPOCKOIL, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3aIMTA, 3a3€MJICHHUE DJIEKTPONPHOOPOB, KOHACHCATOPHI, TEHEPATOP
Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE T0JI€ 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE T0JI€ IBYX 3apsiKEHHBIX IUIACTHH.

Mogensb anekTpoctatudeckoro reneparopa (Baun ae I'paada).

[IpOBOHUKM B DIIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.



YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA MIOCTOSHHON U IEPEMEHHON EMKOCTH.
3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCaTtopa OT IUIOMIAAW IUIACTHH,
PACCTOSHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3JIEKTPUUECKOTO MO 3apsHKEHHOTO KOHIEHCATOopa.

3apsiiKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

OneHka cujl B3aUMOJICHCTBUS 3apsKEHHBIX TElL.

HaGnronenue npeBpaliiieHus SHEPTUN 3apsHKEHHOTO KOHIEHCATOpA B DHEPTUIO M3ITYUCHUS
CBETOAMOA.

N3ydenune npoTekaHus TOKa B LIETIH, COJIEpKaIeii KOHEHCATOP.

Pacnpenenenrie pa3HOCTM TMOTEHUHAIOB (HANpsDKEHUs) TMPU  MOCIEAOBATEIHLHOM
COEIMHEHUU KOHJICHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwtii 31eKmMpuyecKuil mox.

Cuina toka. [1ocTOSIHHBIN TOK.

VYcnoBust CyIIECTBOBAHUSI TMOCTOSHHOTO 3JEKTPUYECKOTO ToKa. VcTouHMKHM TOKA.
Hanpsixenue U u SJ1C é.

3akoH Oma [J1s1 y4acTKa Leu.

DJIEKTPUYECKOE  CONPOTHUBIICHUE.  3aBUCUMOCTh  CONPOTHUBICHUS  OJHOPOJHOTO
MPOBOJAHUKA OT €0 JUIUHBI U TIJIOIIA/IA TIOTIEPEUYHOr0 CeYEHU. Y IeIbHOE COMPOTUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, MapaUIENbHOE, CMEIIAHHOE COCIWHEHHE ITPOBOJHHUKOB. Pacuér
pa3BEeTBIEHHBIX AeKTpuueckux uenei. [Ipasuna Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOUTHOCTB ANEKTPUUYECKOTO ToKa. TermoBas MOIHOCTb, BbIJEIsieMas Ha PE3UCTOPE.

OJC u BHYTpPEHHEE CONPOTUBICHHE HCTOYHUKA TOKa. 3akoH Owma [ MOJHOMN
(3aMKHYTOI) 2JIEKTpUYECKOM 11eru. MOITHOCTh HCTOYHUKA TOKa. KopoTkoe 3ambIKaHUeE.
KonnencaTop B 1ienu NOCTOSTHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: aMIEpPMETP, BOIBTMETP,
peocTaT, CYETUHUK IIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

UccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HaOpsDKEHUS [JIs8 PE3UCTOpa, JIaMIIb
HaKaJMBaHUS U CBETOJUO/A.

3aBUCUMOCTh CONMPOTHUBJICHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, TUIONIAIN
MOMEPEYHOTO CEUEHUsI U MaTepuasa.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT CONPOTUBIEHUS TMPU TOCTOSTHHOM
HaIpsHKCHUH.

[Tpsamoe u3mepenune DJIC. KopoTkoe 3aMblKkaHUE TaJlbBAHUYECKOTO AJIEMEHTA U OLCHKA
BHYTPEHHETO COMPOTUBIICHHUS.

Croco6bl coenmuHeHust ICTOYHUKOB Toka, DJ]C GaTtapeii.

Uccnenoanne pa3HOCTH NOTEHIIMATIOB MEXAY MOIOCAMU UCTOUYHHKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Uccnenoanne cMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaeapHOoro COnpoTUBIICHUS MPOBOIHUKOB.

UccnenoBanue 3aBUCUMOCTU CUJIBI TOKA OT HAIIPSIKEHUS JIJ1s1 JTaMITbl HaKaJIMBaHMUSI.



VYBenuuenue npejesna u3MepeHust ammnepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenosanue 3aBucumoctd IJ1C raapBaHMYECKOTO 3JIEMEHTA OT BPEMEHU ITPU KOPOTKOM
3aMbIKaHHH.

Hccnenoanne pasHOCTH NOTEHIMATIOB MEXAY MOTOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKa
B LICTIH.

HccnegoBanue 3aBUCUMOCTHY MOJIE3HOW MOITHOCTH UCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOJMMOCTh PA3JIMYHBIX BEHIECTB. OJIEKTPOHHAsT MPOBOJAUMOCTH
TBEPABIX METAJUIOB. 3aBUCHUMOCTh COMNPOTHUBJICHUS METAUIOB OT TEMIIEpPATypHl.
CBepXnpoBOJIUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHass M MPUMECHAs MPOBOJUMOCTH IMOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUA TOK B DJIEKTPOJIUTAX. DNEKTPOJIUTHYECKAS] TUCCOLUUALMS. DIEKTPOIIH3.
3akonbl Qapazaes A4Sl JIEKTPOJIN3a.

DJNeKTpUYeCKUii TOK B razax. (CaMOCTOSITENbHBIA W HECAMOCTOSATENbHBIA pa3psl.
PaznuuHbie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psIHbIC JIaMIIbI,
AJEKTPOHHO-JTy4YeBasi TpyOKa, TMOJYIPOBOJAHUKOBBIE MPUOOPHL: JIHOJ, TPaH3UCTOP,
dboTOAMOI, CBETOAMOJI, TajdbBaHUKA, papUHUPOBAHHE MEIU, BBIIUIABKA aAJIIOMUHUS,
AJIEKTPOHHAsI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJICHUSI METAILJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHsbI 3sekTposinza Papazes.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3IyXa.

CpaBHeHHE MPOBOAUMOCTH METAIIOB U MOJIYIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

Habmronenue ammexTpoiusa.

N3Mmepenue 3apsga 0OTHOBAJIEHTHOTO MOHA.

HccnegoBanue 3aBUCUMOCTH COMPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH THOA.

Du3n4ecKuil MPaKTUKYM.

CnocoObl u3MepeHus: PU3NYECKUX BEIUYUH C UCHOJIb30BAHUEM aHAJOTOBBIX U HU(POBBIX
W3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTYMKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TMOTPEIIHOCTU U3MEpeHuN Quindeckux BeauyuH. OIleHKa TpaHUI]
MOTPELTHOCTEM.

[IpoBeneHNe KOCBEHHBIX W3MEPCHUM, WCCICNOBAHUM 3aBUCUMOCTEH  (U3HUECKHUX
BEJIMYMH, TIPOBEpKAa TMPEIOKEHHBIX THUIMOTE3 (BBIOOp U3 pabOT, OMUCAHHBIX B
TEMaTUYECKUX pas3fenax «YUYeHHUECKHH JKCIIEPUMEHT, JIabopaTopHble paboThI,
MIPAKTUKYM» ).

MesknpeaMeTHbIE CBS3H.

N3yuenune kypca ¢uszuku yriyoaéHHoro ypoBHs B 10 kjacce OoCyIIECTBISIETCS ¢ yIETOM
COJICPKATENIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTHKHU, OUOJOTUM, XUMHH,
reorpaduu ¥ TEXHOJOTHUH.



Mescnpeomemnoie ROHAMUA, C6A3AHHBIE C U3YYCHUEM MEMOO08 HAYUHO20 NO3ZHAHUA:
SBJICHHE, HAY4YHbIN (aKT, TUMNoTe3a, Gunveckas BeITUYrHA, 3aKOH, TeOpHsl, HAOII0ACHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, MOJENb, W3MEPEHUE, MOTrPEUIHOCTH HW3MEPEHHUI,
U3MEpUTEIbHBIE MPUOOPHI, I POBas Ja00paTOPHSI.

Mamemamuka: peuieHue cuUCTeMbl ypaBHeHUM. JluHeliHas QyHkuus, mnapadoina,
runepOoa, ux rpa@ukd U coiicTBa. TpUroHomeTpuyeckre (QyHKIMHU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO. BekTopsl M uX
MIPOEKIUHU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexannyeckoe JBUKEHHE B )KUBOU mpupoje, nuddysus, ocMoc, TermioooMeH
KUBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHUE OKPYXKAIOWIEH Cpenbl, yTHUIM3alus
OMOOpPraHMYECKOTO TOIUIMBA JUIsI  BBIPAOOTKM  «TEIJIOBOM» W DIIEKTPOIHEPTHH,
MMOBEPXHOCTHOE HATSHKEHUE U KANWLISIPHBIC SIBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBIICHHUS
B JKMBOM IIPUPOJIE.

Xumusn: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHasE Macca, MOJyYeHHE HaHOMAaTepHalioB, TEIUIOBbIE CBOMCTBA TBEPHABIX Te,
KHUJIKOCTEH M Ta30B, JKUJIKWE KPUCTAJUIBI, DJEKTPUUECKHE CBOICTBA METAJUIOB,
AJIEKTPOJINTUYECKAs TUCCOLMAlINSA, TaJIbBAHUKA, JIEKTPOHHAS MUKPOCKOTIHSL.

T'eozpaghus: BnaxHoCTh BO3yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHre ABMKEHUN C UCIOJIb30BAaHUEM MEXAHU3MOB, YUET CYXOIo U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUUYECKUE KOHCTPYKLUHMH (KPOHIITEHWH, peléryaThie
KOHCTPYKIMH), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHHS MEXAaHUKH B TEXHHKE (THPOCKOIL,
BOJOMET W JpYyTU€), NBUrareib BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOWIIHUK, KOHAUIIMOHEP, TEXHOJIOTUHU MOJIYYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM
YKUCJie HAHOMATEpUaJIOB, U HAHOTEXHOJIOTMH, JIEKTPOCTATUYECKasl 3allUTa, 3a3€MJICHHUE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JIAMIIbI, TOJTYIPOBOJHUKOBBIE PUOOPHI, rajbBaHUKA.

11 KUIACC

Pa3znen 4. JaekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBrE MOCTOSHHBIX MAarHWTOB WU MPOBOJHUKOB C TOKOM. MarmurtHoe moJe.
Bextop MarHuTHOM wWHAyKuuu. [IpuHOHMN Cynepno3suuyMyd MarHUTHBIX mojded. JIuHum
MAarHUTHOW UHAYKIIHUH.

MarnuTtHoe moJjie MPOBOJHUKA C TOKOM (TPSIMOTO MPOBOJHUKA, KATYIIKH U KPYTOBOIO
BuTKa). OnbIT Dpcrena.

Cuna Amnepa, e€ HanpaBJIEHHE U MOJYJIb.

Cuna JlopeHna, e€ HampaBi€HUE U MOAYJb. JIBU)KEHHE 3apsiKEHHOM YacTUIbI B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuibl JlopeHiia.

MarnautHoe nosie B Bemectse. DeppoMarHeTuky, rmapa- U JIMaMarHeTUKH.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuTOB,  DJJEKTPOMATHUTOB,  TECTEP-MYJIbTHUMETpP,  DJIEKTpOABUTATENh  SKOOW,
YCKOPHUTEIM AJIEMEHTAPHBIX YACTULI.

Jemoncmpayuu.

KaptuHa nuHMI MHIYKUMM MArHUTHOTO TIOJAS TOJOCOBOIO M MOJKOBOOOPA3HOIO
MOCTOSSHHBIX MAarHUTOB.

KapTtuHa nuHMII MAarHUTHOW WHAYKIUU TOJS JUIMHHOTO MOPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3aumozeiicTtere n1ByX IPOBOAHUKOB C TOKOM.



Cuna Amnepa.

JencrBue cumbl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

Habnronenue aBrKeHUsI myyka 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[TpuHIMTI AEUCTBUSI JIEKTPOU3MEPUTEIILHOTO MPHUOOPa MarHUTOAIEKTPUUECKON CUCTEMBI.
Yuenuueckuii sxkcnepumenm, nabopamopnuie padomol, nPAKmMuKym.

HccnegoBanre MarHUTHOTO MOJISI HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTUKOB.

UccnenoBanue nericTBrsI TOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenue 3aBUCUMOCTH CUIIBI AMIIepa OT CUJIbI TOKA.

Ornpenenenrne MarHUTHOW MHAYKIIUM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBiieHUE AIEKTPOMArHUTHOM MHAYKUMH. 1IoTOK BekTopa MarHMTHOW MHAYKUMHU. DIC
WHIYKIIMA. 3aKOH JJICKTpOMarHuTHOW WHAYKuuM PDapaznes. BuxpeBoe siekTpuyeckoe
noJie. Toku Dyko.

OJIC uHAYKIMH B MPOBOIHUKE, IBMKYIIIEMCSI B OJTHOPOJTHOM MarHMTHOM TIOJI€.

[Ipasuio Jlenua.

NuayktuBHOCTh. Karylika WHIYKTUBHOCTH B 1I€NM TIOCTOSIHHOTO TOKa. SIBlIeHUE
camouHayKiuu. JIC caMOMHIYKIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOWCTBA U TEXHOJOTUYECKHWE TMPOLECChl: HMHAYKIMOHHAS TI€Yb,
COJIEHOM/I, 3alIUTa OT AJNEKTPU3ALMHU TEJI IPHU IBMKCHUU B MATHUTHOM TIOJIE 3€MJIU.
Jemoncmpayuu.

HaOnronenue siBeHUst 3JIEKTPOMarHUTHOM MHIYKITUHN.

UccnenoBanune 3aBucumoctd IJIC HMHAYKIMH OT CKOPOCTH H3MEHEHUS MarHUTHOTO
MOTOKA.

[Ipasuo Jlenua.

[Tajenrie MarauTa B aIFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne caMOUHAYKIIUH.

UccnenoBanue 3aBucuMoctd DJIC caMOMHIYKIIMHA OT CKOPOCTH M3MEHEHUS CHJIbI TOKa B
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Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue siBICHUS 2JIEKTPOMArHUTHON UHIYKIIUH.

OrnpeneneHre MHIYKIIMU BUXPEBOIO MATHUTHOTO TIOJISL.

HccnenoBanue sBiIEHUS] CAMOUHAYKIIUH.

COopka MoJienu AIEeKTPOMAarHuTHOTO FeHepaTopa.

Pa3znen 5. KoJsieOaHusi U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctemMa. CBOOOIHBIC KOJICOAHMUS.

I'apmonmveckne  konebanums.  KuHemMarmueckoe W JMHAMHYECKOE  OMNMCaAHUE.
DHepreTuyeckoe OINHucaHue (3aKOH COXpAaHEHUs MEXaHW4YeCcKod »sHepruu). BuiBoj
JTUHAMHYECKOTO OIMHMCAHUS TapMOHHUYECKHX KOJICOAHMH U3 HMX DSHEPreTHYecKoro u
KHHEMAaTUYE€CKOT0 OMMCAHMSI.

Amrutyna u ¢aza konebanuil. CBs3b aMIUIMTYABI KOJIEOAHUN MCXOTHON BEJTMYMHBI C
aMIUTATYJaMU KoJIeOaHHH €€ CKOPOCTH U YCKOPEHHUS.



[lepuon n yactora konedanuid. Ilepuoa Manabix cBOOOAHBIX KOJEOAHUIT MaTEMAaTUYECKOTO
masiTHUKa. [leproa cBOOOAHBIX KOJIEOAHUN IPYKUHHOTO MasITHUKA.

[lonsiTue o 3aryxammmx KojeOaHusiX. BbiHyXkIneHHble KoyieOaHus. Pe3oHaHc.
Pe3onancnas kpuBas. BivsHue 3aTyxaHus Ha BUJl PpE30HAHCHOM KpUBOM. ABTOKOJIEOaHUSI.
TexHuyeckre yCTpOHCTBA M TEXHOJIOTMYECKHE MPOLECCHl: METPOHOM, 4Yachl, Kayeiw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch K0J1e0aTENbHOTO IBHKECHHS.

Habmoienne He3aBUCUMOCTH NIEPHUOIa MaJIbIX KOJICOAHH rpy3a HA HUTU OT aMIUIUTY/IbI.
HccnenoBanue 3aTyxarolmux KojJeOaHUN U 3aBUCUMOCTH MEpHOJia CBOOOJHBIX KOJIeOaHU!
OT CONPOTHUBJICHMUSL.

UccnenoBanune koneOaHMidi Tpy3a Ha MACCHBHOM TPYXHHE C IETbI0 (HOPMHUPOBAHUS
IpeICTaBlIeHU 00 UeaTbHOM MOJIEH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUU MPU KOJCOaHUSIX Ipy3a Ha MPYKUHE.

NccnenoBanue BRIHYKIECHHBIX KOJICOAHUM.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenue nepruoaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U IPYKUHHOTO MasiTHUKOB.
N3yuenune 3aK0HOB JIBIKEHUS TeJla B X0/ KoJeOaHuil Ha yIIpyroMm mojBece.

N3ydenune ABUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUM B IPY>KUHHOM MasiTHUKE.

Uccnenosanue yObIBaHUS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUH.

UccnenoBanue BoIHYXACHHBIX KOJICOAHHUIA.

Tema 2. dnekmpomaznummnule Koaebanus.

Konebarenbuplii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoJieOAHUSI B HUJEaTLHOM
kosebarensHoM KoHType. Popmyna Tomcona. CBsi3b aMIUTUTY/IBI 3apsijia KOHAEHCATOpa C
aMIUTUTYJION CHIIBI TOKA B KOJIeOAaTeTbHOM KOHTYPE.

3aK0H COXpaHEHHs PHEPTUH B UICATBHOM KOJ1e0aTeIbHOM KOHTYPE.

3aryxaroue OSJICKTPOMArHUTHBIE KoJieOaHus. BbIHYXJICHHBIE DIIEKTPOMArHUTHBIC
KoJ1eOaHuUsl.

[TepemeHHbIi1 TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIUTYAHOE M JEHCTBYIONIEE
3HAUYECHUE CHJIBI TOKA W HAMPSHKEHUS MPU Pa3InyHON (OopMe 3aBUCHMOCTU MEPEMEHHOTO
TOKa OT BPEMEHHU.

CunyconanbHbIA IEPEMEHHBIA TOK. PE3UCTOp, KOHIEHCATOP U KaTyIIKa UHAYKTUBHOCTH
B LIENIM CHHYCOUAAIBLHOIO NEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNIPsKEHUH.
WNneansHbiii Tpanchopmatop. IIpousBoactBo, nepeaadya U noTpeOIeHUE IIEKTPUUECKOU
SHEPIUH.

DKOJIOTUYECKUE PUCKU TIPU MPOM3BOACTBE AEKTpodHepruu. KynbTypa HCHOIb30BaHUS
AIEKTPOIHEPTHH B TOBCEITHEBHOM KU3HH.

TexHuueckrue yCTpOMCTBA M TEXHOJOTHMYECKHE ITPOLECCHI: JJNEKTPUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TUHUHU AJIEKTpOIiepeaay.

Jemoncmpayuu.

CBOOOIHBIC ANEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.
OcumiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

I'enepaTop He3aTyXarOUMX AIEKTPOMArHUTHBIX KOJICOAHUA.

Mopenb 3JIEKTPOMarHuTHOTO FEHEPaTopa.



BbiHyX/1I€HHbIE CHHYCOUIATIbHBIE KOJIEOaHUSI.

Pe3ucrop, karyiika MHAIYKTUBHOCTH U KOHAEHCATOP B LEMU IEPEMEHHOTO TOKA.

Pe3onaHc mpu mocnenoBaTeNbHOM COEIMHEHUM PE3UCTOPA, KATYIIKUM MHAYKTUBHOCTH U
KOHJIEHCATOpa.

Y cTpolCTBO M IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mogenb TMHUY IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3yuenune tparncpopmaropa.

HccnenoBanue MepeMEHHOIO TOKa 4Yepe3 MOCIEA0BATEIbHO COCAUHEHHBIE KOHJIEHCATOP,
KaTyUIKy U pE3UCTOP.

Habmoienue 3meKTpoOMarHiTHOTO pEe30HaHCa.

HccnenoBanue pabOThl MCTOYHUKOB CBETA B LMW IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBHUSI HMX pacrpocTpaHeHus. llomepednble W TPOJOIBHBIE
BOJHBI. [lepnon, CKOpOCTh pacnpocTpaHEHHs U JJIMHA BOJHBI. CBOMCTBA MEXaHMYECKUX
BOJIH: OTpaXEHHE, MPEeIOMIICHUE, HHTEpPEpeHIIHs U Tu]paKIius.

3Byk. CkopocTb 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIymMOBO€ 3arpsAi3HEHUE OKPYXKAIOLIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHUSI M3Jy4€HUS AJIEKTPOMArHUTHBIX BOJIH. B3anMHas
OpHEHTAaLM BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMATHUTHBIX BOJIH: OTPaK€HUE, MPEIOMIICHHE, MOJISpU3aLus,
uHTEephEepeHIUS U TUPPAKIUSL.

[IIxana 37€KTPOMarHUTHBIX BOJH. [IpUMEHEHUE 3JIEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUMNIBI paIMOCBA3U U TENEBUICHUA. Pagnonokanusi.

DIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHuyeckre yCTpPOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIIbHBIE MHCTPYMEHTHI,
pagap, paauonpuéMHHK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-meub, ymbTpa3ByKoBas
JUAarHOCTUKA B TEXHUKE U MEIUIMHE.

Jlemoncmpayuu.

OO6pa3zoBaHue U pacpPOCTPAHECHUE MTOTIEPEUHBIX U MPOIOTBHBIX BOJH.

KoneOmtomieecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepenunn u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HaGnrogenue cBsI3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIMTYJOM W YacTOTOM
KoJieOaHU.

UccnenoBanne CBOWMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPAXXEHHUE, MPETOMIICHUE,
noJisipu3arys, Tudpaxius, tHTepPepeHIms.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHUOIETOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.



[IpsiMosIMHEHOE PACIIPOCTPAHEHUE CBETa B OAHOpPOAHOU cpexe. JIyd cBera. ToueuHbin
UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHne M300pa)KeHUH B MIIOCKOM
3epkanie. Cpeprueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbI MpEIOMIICHHS CBeTa. AOCOJIOTHBIA MOKa3aTelb
npenomiieHus. OTHOCHUTENbHBIM NOKa3aTenb MpeaomMiaeHusa. [IoCTOSIHCTBO 4acTOThl cBETa
Y COOTHOIIICHHWE JJIMH BOJH MPHU MEPEX0Je MOHOXPOMATHUECKOTO CBETAa Uepe3 IrpaHully
paszeina IByX ONTHYECKHUX CPE.

Xon myueit B mpusme. Jucnepcus ceeta. CrnoxkHbIi coctaB Oenoro cBera. LIBerT.

[TonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIN yroy MoJTHOTO BHYTPEHHETO OTPAKECHUS.
ColOuparomyie U pacceuBaromde JauH3bL. ToHkas auH3a. DOKYCHOE pacCTOsTHUE U
ONTHYECKas CWjIa TOHKOW JMH3BI. 3aBUCUMOCTh (DOKYCHOTO pACCTOSHHUS TOHKOH
chepudecKkoil JIMH3bI OT €€ TeOMETPUH U OTHOCUTEIILHOTO MTOKAa3aTelis MPEIOMIICHUS.
dopMyia TOHKOU JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

Xox nyda, NpOUIEAIIETO JUH3Y MOl MPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM ONTHYECKON OCH.
[TocTpoenue n300pakeHU TOYKU U OTpe3Ka MPSIMON B COOMPAIOIIMX M PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemnaromas cnocobHOCTh. ['11a3 Kak onTHYecKasi CucTeMa.
[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas onrtuka. HWaTepdepenuuss cBeta. KorepeHTHble HMCTOYHHMKHU. Y CJIOBUS
HaOJIOJICHUSI MAaKCUMYMOB M MHUHUMYMOB B HUHTEP(EPEHIIMOHHOM KapTUHE OT JIBYX
KOTE€PEHTHBIX UICTOUHUKOB. [[prMephl KilacCHUeCKUX MHTEP(DEPEHITMOHHBIX CXEM.
Hudpakuus cBera. JudppakumoHHas peméTka. YCIOBHE HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATHUUECKOTO CBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.
[Tonapu3zanus ceera.

TexHuyeckne yCTpOHMCTBA M TEXHOJOTMYECKHUE MPOLECCH: OYKH, JYIa, IEPUCKOIL,
doToarmapaT, MUKPOCKOI, MPOESKIIMOHHBIN armapaT, MPOCBETICHUE ONTUKH, BOJIOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Uccnenosanue npeioMIeHUs CBETA.

Hab6nronenue noHOro BHyTPpEHHETO oTpakeHusi. Mojienb CBETOBO/IA.

UccnenoBanue xo/1a CBETOBBIX MyYKOB U€pe3 MIOCKOMAPAIIIEIBHYIO IJIACTUHY U TIPU3MY.
UccnenoBanue cBONCTB N300pakeHUMN B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habnronenue natepdepeHnn crera.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Habnronenue nudpakiyum ceera.

N3yuenune audpakiinoHHON pEmETKY.

HaGnronenue nudpakiimoHHOTO CIIEKTpA.

Habmronenue nqucnepcuu cBera.

HaGnronenue nonsipuzanuu cBeTa.

[IpumeHeHue MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3Mmepenue nokazaress npeoMJIeHUs CTeKIIa.

UccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHUS OT BEIIECTBa (Ha MpUMEpE KUIKUX
JIUH3).



N3mepennie poKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[TonyyeHnue n300paXkeHusi B CUCTEME U3 IIOCKOTO 3epKalia U JTUH3BI.

[Tonyyenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeNeCKONMMYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHInn U MOJISIpU3aIuu CBETA.

N3ydenne noysipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne nHTEpPEpEeHIINH JIA3EPHOTO U3ITyUYECHHSI Ha IBYX LLIETSAX.

Ha6nronenue nucnepcun.

Habmonenue u nucciaenoBanue audpakiimoHHOTO CIIEKTpa.

N3mepenune 1nrMHbI CBETOBOM BOJIHBI.

[Tomydenue ciekTpa u3MyyeHus: CBETOUO/Ia TIPY TOMOIIH JUDPAKITUOHHOMN PEIIETKH.
Pa3znes 6. OcHOBBI cielUAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

['pannipl TPUMEHUMOCTH KJlacCHMYecKol MexaHuku. [locTynaTel cnenuanbHOW Teopuu
OTHOCHUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeobOpazoBanust  JlopeHma.  YcioBue
OPUYUHHOCTH.  OTHOCUTEIBHOCTh  OJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHU U
COKpAIllCHHUE JIJINHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MacChI € DHEPTUEN U UMITYJIBCOM PEJIATUBUCTCKON YaCTHULIbI. DHEPIUS MOKOS.
TexHnuecKkue yCTpOWCTBA M TEXHOJIOTMUECKHE MPOLECCHl: CIIyTHUKOBBIE MPHUEMHHUKH,
YCKOPHUTEIHN 3apS>KEHHBIX YaCTHUL.

Y4yeHnueckuil SKCIIepUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHrue UMITYJIbCA U SHEPTUU PEIATUBUCTCKUX 4acTull (Mo ¢oTtorpadusM TPEKOB
3apSYKEHHBIX YaCTUIl B MATHUTHOM MOJIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynaphno-60ano060ii Oyaausm.

PaBHOBecHOE TEmIIOBOE U3My4YeHHE (M3IydeHHE aOCONIOTHO UEPHOro Teja). 3aKOoH
cMmemieHus Buna. ['unoresa [lnanka o kBaHTax.

®OTOHBI. JHEPTHUS U UMITYJIbC (POTOHA.

®ororpdext. Onpitel A. I'. Cronerosa. 3akonsl dhoTodpdekrra. YpaBHeHUe DUHIITEIHA
st pororddexra. «Kpacnas rpanunay goroaddexra.

JlaBneHue cBeTa (B 4YaCTHOCTH, [aBJIEHME CBETa Ha aOCOJIOTHO MOTJIOUIAIONIYI0 U
a0COJIFOTHO OTpakaroIIyro moBepxHocTh). OnwiTh [1. H. JIeGenena.

BosHoBbIE cBolicTBa yactul. Bonubl ne bpoita. [[nuna BonHbl ne bpoina m pasmepsl
0o0JlaCTH JIOKaJIM3alUKu ABWXKYILIEHCS dYacTUlbl. KophyCKyJnspHO-BOJHOBOW Ayau3M.
Hudpakuus 37€KTPOHOB HAa KpHUCTaJIax.

Cneunduka nsmepenuit B Mukpomupe. CooTHolIEeHUsI HeonpenenénHocTe 1 elizenoepra.
TexHruecKue yCTPONCTBA M TEXHOJOTMYECKUE MPOILECCHl: CHEKTPOMETP, (POTORIEMEHT,
(doToAaTUNK, TYHHEIBHBIH MUKPOCKOII, COTHEYHAas 6aTtapesi, CBETOAUO.

Jemoncmpayuu.

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.

HccenenoBanue 3aBUCHMOCTH COMPOTUBIIEHUS TTOJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.
Ceeroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npAKMUKyMm.

UccnenoBanue gporopesucropa.



N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITHI 1O MCCIIEIOBAaHUIO CTpoeHMs aToMa. [1nanetapnas moaens atoma Pesepdopna.
[Toctynatel bopa. U3nydenune u mornomnieHue (GOTOHOB MPHU MEPEXOJE aToMa C OJHOTO
YPOBHS SHEPTUU Ha JPYTOi.

Bunbl cnextpoB. CrieKTp ypOBHEW 3HEPTUH aToOMa BOJA0PO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHH4eckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CHEKTPaIbHBIA aHaW3
(cekTpockon), Jazep, KBAaHTOBbI KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.

Hab6nronenue muHeyaThIX CIIEKTPOB.

YCTpONCTBO U ICHCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue NJIMHBI BOJIHBI JA3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Hab6nronenue nuHeiyaToro cnekrpa.

HccnenoBanue CriekTpa pa3peKeHHOIO0 aTOMapHOr0 BOJAOPOJAA U M3MEPEHUE MOCTOSIHHOU
PunbGepra.

Tema 3. Qusuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa I'eiizenOepra—liBanenko. 3apsan sapa. MaccoBoe 4ucio sapa.
N3oTomEL.

PannoaktuBHOCTh. Anb(a-pacnaj. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
W3JIy4YEHHUE.

3aKkOH paJMOAKTHUBHOrO pacnanga. PaawoaktuBHbIE H30TONBI B mpupoae. CBoucTBa
VOHU3UPYIOLIETO U3JIydeHUs. BiusHue paguoakTUBHOCTM Ha JKUBBIE OPraHU3MBI.
EctecTBennsblit ¢hoH uznyyenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sifipe. AnepHbie cuibl. JlepekT Macchl siapa.

SAnepubie peakuuu. Jlenmenne wu cuHTe3 snep. AnmepHbie peakTopbl. [IpoOiembr
YOPaBJISIEMOT0 TEPMOSIIEPHOIO CHHTE3a. JKOJOTUYECKUE AaCHEKThl Pa3BUTHUS SIEPHOU
SHEPreTUKH.

MeTtoabl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

@yHaaMEHTAIIbHbIE B3aMOJEUCTBUA. baproHbl, ME30HBI M JIENTOHEI. lIpeacraBinenue o
CrangaptHoil moaenu. KBapk-riirooHHast MOAENb aJpOHOB.

®usuka 3a npeaenamu CrangapTHor Moaenu. TEémHas MaTepus U TEMHASI DHEPTHS.
EanHcTBO pmznueckoi KapTUHBI MUpA.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: JO3UMETP, KaMepa BuibcoHa,
AJIEPHBI PEaKTOP, TEPMOSACPHBIA peakTop, aToMHass O0MOa, MarHUTHO-PE30HAHCHAs
TomMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanue TpekoB 4acTull (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanue pagnoakTUBHOTO (POHA C UCIIOJIH30BAHUEM JIO3UMETPA.

N3yuenune normomieHns 0eTa-4acTHIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Ortanbl  pa3BUTHS acTpoHOMHM. [IpukiamHoe ¥ MHPOBO33PEHUECKOE 3HAUYCHHE
acTpoHoMuH. [I[pUMEHUMOCTH 3aKOHOB (DU3UKH JJIsi OOBSICHEHUS MPUPOIBI KOCMHUYECKUX
00BEKTOB.



Mertoapl acCTpOHOMHYECKHX HccienoBaHUN. (COBpPEMEHHBIE ONTUYECKUE TEJIECKOIbL,
PaAMOTENECKOIbI, BHEaTMOC(EpHAsT ACTPOHOMHMS.

Bun 3Bé3nHoro neba. Co3pe3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.
ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTb. VlcTouHuK 3Heprun CoJHIa U 3BE3I.

3BE31bI, MX OCHOBHBIC XapaKTEPUCTUKHU. [lnarpamMma «CHEKTpallbHbIA KJacCc —
CBETUMOCTBY». 3BE3Abl TJIABHOW  IMOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBbY» JUIsl 3BE3J TJIABHOM ITOCIENOBATEIBbHOCTU. BHyTpeHHEe cTpoeHue 3BE3N.
CoBpeMeHHBIE MTPEACTABICHHS O MPOUCXOKAECHUU U 3BoJrounu ConHIa U 3BE3M. DTambl
YKA3HU 3BE3I.

Mnieunsiii [1yTs — Hama ["anaktuka. [lonoxenue u nemxenue Connua B ['anaktuke. Tumbl
rajakTuk. PaguoranakTuku u kBa3zapbl. YEpHbBIE IBIPHI B SIPAX rajaKTHUK.

Bcenennas. Pacmupenue Bceenennoii. 3akon XaO06ma. PazOeranue ramaktuk. Teopus
Bosbiroro B3peiBa. PETUKTOBOE U3ITyUYEHHE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue navniooenus.

HaGnronenust 3BE3gHOr0 HebOa  HEBOOPYXKEHHBIM  IJ1a30M  C  HUCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TMPUIOKEHUN JUIsI ONpeNeNieHUs] TMOJIOKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3Ms1 CEBEPHOro MOJIyIIApHs U IPKHUE 3BE3BI.
Habmronenus B Teneckon JIyHbl, IUIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOILJICHUM.
Du3nYecKUuil NPaKTUKYM.

Cnoco0bl u3mMepeHus: (PU3NYECKUX BEJIMYUH C UCIOJb30BAHUEM aHAJOTOBBIX M HU(POBBIX
W3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TMOTPEIIHOCTA M3MEpeHU (Quinueckux BenuuuH. OlLIEHKAa TpaHUIl
IIOIPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHUM, WCCICAOBAHUM 3aBUCUMOCTEH (DU3UUECKUX
BEJIMYHMH, TPOBEpKAa TMPEIOKEHHBIX THUIMOTE3 (BBIOOp U3 pabOT, OMUCAaHHBIX B
TEMaTUYECKUX pazfenax «YUYEHHUECKHH JKCIEPUMEHT, JiabopaTopHble paboThI,
MPAKTUKYM»).

O06o0maroniee MOBTOPEHUeE.

O6oOmmeHne W cucTeMaru3aiusi  CoJAepXKaHus  pasnenoB  kKypca «MexaHuKay,
«MonexkynsipHas ¢u3MKa W TEPMOJIMHAMHUKAY, «DJIeKTpoanHamuka», «Konebanus u
BOJIHB»Y, «OCHOBBI CIEUUATBHON TEOPUH OTHOCHUTENIbHOCTHY, «KBaHTOBas Qu3ukay,
«INEMEHTBI aCTPOHOMUU U aCTPOYUUKIY.

Ponp ¢u3ukum u acTpOHOMHM B JKOHOMHUYECKOW, TEXHOJIOTMYECKOM, COIMAIbHOW U
ATUYECKON cdepax NesATeTbHOCTH YeJOBEKa, POJib U MECTO (PM3UKM M aCTPOHOMHUHU B
COBPEMEHHOW HAYyYHOW KapTUHE MHpA, 3HAYEHUE OIMCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON U MPOTHOCTUYECKON (PYHKIUN (PU3NUECKONW TEOPHH, POIb (PU3NUECKOU
Teopurn B (POPMUPOBAHUU TPEACTABICHUN O (PHU3MYECKON KapTUHE MHUpPA, MECTO
¢u3nyueckoil KapTUHBI MHpa B OOMIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTAaBICHUHN O TIPUPOJIE.

MesknpeaMeTHbIE CBS3H.

N3yuenune kypca ¢puszuku yriryoaéHHOro ypoBHs B 11 Kjacce oCyIIeCTBISIETCS ¢ yIETOM
COJIepKATEbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKHU, OWOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOJOTHUH.



Mesxicnpeomemmuvie nonamus, ceA3aHHble C UYUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
SBJICHHE, HAY4YHbIN (aKT, TUMNoTe3a, Gunveckas BeITUYrHA, 3aKOH, TeOpHsl, HAOII0ACHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHKE, MOJENb, HM3MEpPEHUE, TMOrPEIIHOCTH U3MEPEHUI,
U3MEpUTEIbHBIE MPUOOPHI, I POBas Ja00paTOPHSI.

Mamemamuka: pellieHUe CUCTEMbl ypaBHEHUH. TpUroHoMeTpuyeckue (yHKIUU: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI 1 UX
NPOEKIIMA HAa OCH KOOPJMHAT, CJIOKEHHE BEKTOpOB. [Ipom3BOJHBIE 3JIEMEHTAPHBIX
¢ynkuii. [Ipu3Haku momgodust TpeyrobHUKOB, OMPeIeIeHHE TUIOIMAIU IOCKUX (QUryp u
00BbEMa Te.

Buonozua: >nextpuyueckue SBICHHUS B KUBOW MPUPOIE, KoJIeOAaTeNbHBIC IBIKEHUS B
KUBOM TMPHUPOAE, OKOJIOTMYECKHE PHUCKH TPH TMPOU3BOJACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMArHUTHOE 3arps3HEHHUE OKPY’KAIOILIEH Cpelbl, YIbTPa3BYKOBas JAMArHOCTUKA B
MEJUIMHE, ONITUYECKUE SIBICHUS B )KMBOU MPUPO/IE.

Xumusn: CTpOCHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMUecKash CTPYKTypa TBEPIBIX Tell,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON pEeIETKU, CIEKTPaIbHBIN aHAN3.
T'eozpaghusa: marHuTHBIE MONIOCA 3€MIIM, 3aJIEKH MAarHUTHBIX PyA, GOTOCHEMKA 3€MHOU
HOBEPXHOCTH, cericMorpad.

Texnonozua: NpuMEHEHUE TIOCTOSTHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOBUTATEIh
SIkoOu, reHepaTop NEPEMEHHOTO TOKa, MHIYKIMOHHAs I€4b, JIMHUU BJIEKTponepenad,
ANEKTPOJBUTATEND, Pajap, PaIUONPUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neusp,
yIIbTpa3ByKOBasi JUArHOCTHKA B TE€XHHWKE, MPOCKIIMOHHBIN armapar, BOJIOKOHHAs OINTHKA,
conHeuHas Oarapesi, CIIyTHHKOBBIC MPUEMHHUKH, SAEpHAs DHEPTeTUKAa M HKOJIOTUYECKUE
ACIIEKThI €€ pa3BUTUA.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI [10 ®U3MKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPASOBAHUAJINMYHOCTHBIE PE3YJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAThI OCBOCHUS yueOHOrO npeaMera «Pu3nKa» JAOIAKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIMMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOU
BHYTPEHHEW IMO3ULHAEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPUEHTAIMH, MNO3UTHBHBIX
BHYTPEHHHUX YOEXJIEHUN, COOTBETCTBYIOIIUX TPAJUIMOHHBIM ILIEHHOCTSIM POCCHUMCKOTO
00l1llecTBa, PACIHIMPEHUE >KU3HEHHOTO OMbITa M OMNbITa JEATEIbHOCTH B TIPOIIECCE
peain3alii OCHOBHBIX HANPABJICHHN BOCHUTATEIIBHOM JIEITEIbHOCTH, B TOM YHUCIIE B
YJacTH:

rPaKAAHCKOT0 BOCIIMTAHMS:

. C()OPMUPOBAHHOCTh T'PAKIAHCKOM MMO3ULIUU OOYyYaroLErocss KaKk AaKTUBHOIO H
OTBETCTBEHHOT'O YJIEHA POCCUICKOIO OOLIECTBA;

. IPUHATHE TpaJULIMOHHBIX 0011eY€eTI0BEUECKUX I'YMaHHCTHYECKHUX "
JNEMOKPATUYECKUX LIEHHOCTEN;

. TOTOBHOCTb BECTH COBMECTHYIO [EATEIIBHOCTH B HHTEpECaX TIPaKIaHCKOTO
oOuiecTBa, y4acTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aluy;

. YMEHHE B3aMMOJICVCTBOBATh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHUU C HX
(GYyHKUMSAMHA U Ha3HAYECHHUEM;

. TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUS:

. c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WEHTUYHOCTH, TATPUOTHU3MA;

. [ICHHOCTHOE€ OTHOLIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JIOCTHKCHHAM

POCCUHCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

. c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYCCKOTO ITOBEACHUS;

. CIIOCOOHOCTh ~ OIIEHHMBATh CHUTYallMi0 W IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACHh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHUCIE B
NEATENbHOCTU YYEHOTO;

. OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyayILEro.
3CTETHYECKOT0 BOCIIUTAHMSA:
. ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOYas SCTETUKY HAYyYHOTO TBOPYECTBA,

MpUCYILIEro (PU3NYECKON HayKe.

TPY/0BOT0 BOCIMTAHMSI:

. WHTEpPEC K Pa3IuYHbIM cdepaMm Tpo]ecCHOHATBLHON IeATETPHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PUBMKOM M TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOP Oymyriei
pod)eCCum 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHUI0O W CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTUYECKOT0 BOCITUTAHMS:

. c(hOpPMHPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpPhI, OCO3HAHUE TI100aTbHOTO XapaKTepa
HKOJIOTUYECKUX TPOOIIEeM;
. IUIAHUPOBAHUE W OCYILECTBJIECHUE JEUCTBUUA B OKPYXKAKOIIEU Cpelle Ha OCHOBE

3HAHUA LEJIEU YCTOMYUBOTO PA3BUTHS YEIIOBEUYECTBA;



. pacIIMpEeHUEe ONbITa ACATEIBHOCTH SKOJIOTUYECKOM HANpPABICHHOCTH HA OCHOBE
MMEIONIHNXCS 3HAHUH 10 (hU3UKe.
HEHHOCTH HAYYHOI'O NO3HAHUSA:

. c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3NMUECKON HAYKH;
. OCO3HAHHWE IIEHHOCTH HAy4YHOH JEesTEIbHOCTHU, TOTOBHOCTH B IPOLIECCE H3YyUCHMUS

(U3HUKU OCYIIECTBIIATh IPOSKTHYIO U UCCIEAOBATENIbCKYIO JEATEIbHOCTh HHIUBUYJIbHO
U B TpyIIe.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHBIEC YHHBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
Ba3oBble Jiornyeckue AeicTBHA:

. CaMOCTOATENHHO (DOPMYIUPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, paccMaTpUBAThH
€€ BCECTOPOHHE;

. OTIPEIENISATH 1eJIU JeATEIbHOCTH, 3a/1aBaTh MAPaMETPhl U KPUTEPUU UX JOCTHKECHHUS;
. BBISIBJIAITH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B pPacCMaTPUBAEMbIX (PU3NYECKUX
SBJICHUSIX;

. pa3palaTbiBaTh IUIAH pEILIEHUS] MPOoOJeMbl € YYETOM aHaIM3a HWMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUAIIbHBIX PECYPCOB;

. BHOCHUTh KOPPEKTHUBBI B JICSITCIIBHOCTH, OIICHHBATh COOTBETCTBHE pE3YyIhTaTOB
IIEJISIM, OIICHHBATh PUCKH TIOCIICACTBUN ACATEIBHOCTH;

. KOOPJIMHUPOBATh U BBIMOJHATH padOTy B YCIOBUAX PEaIbHOTO, BUPTYAJILHOTO H
KOMOWHHUPOBAaHHOTO B3aWMO/ICHCTBUS,

. pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

. BIAJCTh HAy4YHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMH TOHATHUSMH M METOJAMHU
(bu3nUecKoil HayKu;

. BJIAJICTh HABBIKAMHM Y4YEOHO-MCCIIEOBATEIILCKON W TMPOEKTHOW JAESITEIBHOCTH B

obsacti GU3MKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TIOMCKY METOJIOB
penieHus 3a1a4 GU3NIECKOro CoJIepKaHus, MPUMEHEHUIO Pa3IMYHBIX METOI0B ITO3HAHUS;
. BIAJCTh BHUJAMHU  JICITCIIBHOCTA TI0 TOJYYEHHWIO HOBOTO 3HAHHS, €0
WHTEPIpPETAINH, MPEOOPA30BAHNIO U MMPUMEHCHUIO B PA3IMYHBIX YUYCOHBIX CHTYallUsX, B
TOM YHCIIE IPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

. BBISIBIIATH MPUYUHHO-CIICJICTBCHHBIE CBSI3W W aKTyaJIM3UPOBATh 3a7avy, BBIIBUTATH
rUnoTe3y e€ penieHus, HaXOAWTh apTyYMEHTHI IS JTIOKa3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

. aHAIM3UPOBATh TIOJYYECHHBIE B XOJI€ PEIICHUS 3aJaydl pPe3yJbTaThl, KPUTHUYECKH
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

. CTaBUTh ®  (OpPMyIUpOBaTh COOCTBEHHBIC 3a7ayll B  0Opa30BaTEILHOM
JESTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

. JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

. yMETh  TEPEHOCUTHh 3HaHUS 10 (Qu3MKe B  TMPAKTHYECKYI0  OOJaCTh
KU3ZHEICATESIbHOCTH;

. YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

. BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTrHHAILHBIC TOAXObI U PEIICHHUSI,

U CTaBUTDH HpO6J’I€MBI " 3a/1a4i, JOITYCKAaOIMUE aJIbTCPHATHUBHBLIC PCILICHUS.



PadoTa ¢ nngopmanueii:

. BJAQ/IeTh HAaBBIKAMHM TMOJydYeHHUs HMHPOpMAMK (DU3HUUECKOTO COACpXKaHUSI U3
UCTOYHUKOB  pa3HbIX THUIIOB, CAaMOCTOSTENbHO OCYIIECTBISATh IIOMCK, aHAJM3,
CUCTEMATHU3allMI0 M UHTEPIPETAlHI0 HMHPOpPMAIMK pa3iIuyHbIX BUIAOB U  (QopM

IMPpCaACTABJICHUA,
L OICHUBATDb JOCTOBCPHOCTD I/IH(i)OpMaHI/II/I;
L HCIIOJIB30BaTh CPCACTBA I/IH(bOpMaHHOHHI)IX N KOMMYHHKAIIMOHHBIX TEXHOJOTHH B

pEIIEHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 33]a4 C COOJII0IEHUEM
TpeOOBaHUI JPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMAIITMOHHON 0€3011aCHOCTH;

. CO3/1aBaTh TEKCTHl (PU3UUECKOTO COJACPKAHUS B Pa3NWYHBIX (opMarax C yu&€Tom
Ha3Ha4YeHUs WHGOPMAllMM M IIEJIEBOM ayAUTOpUH, BBHIOMpas ONTUMAIbHYIO (GopMy
IIPEACTABIICHNS U BU3YAJIN3ALIH.

KoMMyHHMKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIe JeHCTBUA:

. OCYIIECTBIIATH OOIIEHNE HA YPOKax (U3HKHU ¥ BO BHEYPOUHOU JCATEIHHOCTH;

. pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYalMd U CMATYATh KOH(MIUKTHI;

. Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

. MOHUMATh U UCTOJIB30BaTh MPEUMYIIECTBA KOMAHHOW U UHIUBUTyIbHOU PabOTHI;
. BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBUH ¢ YUETOM OOIIUX MHTEPECOB
¥ BO3MOKHOCTEH KaXKJIOTO YJIeHa KOJUIEKTUBA;

. MPUHUMATH 1I€JT1 COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATh U KOOPAHMHUPOBATH

JNEUCTBUS MO €€ NTOCTUKEHUIO: COCTABJISITh IIJIAH JECUCTBUM, PACIIPENCIISITh POJIA C YUETOM
MHEHHUH yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOMN PabOTHI;

. OIICHUBATh KAaueCTBO CBOEr0 BKJAJa M KaXJOT0 yYaCTHUKA KOMaHIbI B OOIIMi
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

. npeajaratb HOBBIE MPOEKTHI, OLEHUBATh HJIEUM C TO3WLIUU  HOBU3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

. OCYILECTBIIATh MO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3JIMUHBIX CUTyalUsIX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryiasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusamnus:

. CaMOCTOATENILHO OCYIIECTBIISATH O3HABATEIBHYIO JIEATEILHOCTh B 00J1aCTH (PU3HKH
¥ aCTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTAaBUTh U (DOPMYITMPOBATH COOCTBEHHBIE 3aa4H;

. CaMOCTOSITEJIbHO COCTaBJISTh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ady,
TIJIaH BBITIOJIHEHUS MMPAKTUYECKOU pabOThl C YYETOM HMEIOLIUXCSL PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEATNIOYTECHN;

. JaBaTh OIIEHKY HOBBIM CHTYAIIHsIM;
. pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHIM;

. JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD
3a pelIeHue;

. OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

. CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO IPYIUIIMU B 00MacTu (PU3HKH,

MOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJICKT:

. JaBaThb OLIEHKY HOBBIM CHTyalMsM, BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;



. BJIa/IeTh HAaBBIKAMH I103HABATEIbHON pedieKkcur Kak OCO3HAHMUS COBEPIIAEMBIX
JNEVUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

. UCIIOJIb30BaTh MPUEMBI pedeKkcuu Ui OLICHKHM CHUTyalldd, BBIOOpA BEPHOTO
pelIeHus;

. YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

. MPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATU3€E PE3yJIbTaTOB JIEATEIbHOCTH;
. MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JOCTOMHCTBA;

. MPUHUMATh MOTUBBI U @pPTYMEHTHI IPYTUX IPU aHATIM3€ PE3YIbTaTOB EATEIbHOCTH;
. MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporiecce 10CTHKECHHSI TAYHOCTHBIX PE3YJIbTATOB OCBOCHUS ITPOTPAMMBI 110 (PU3HKE JIJIS
YpOBHS  cpeaHero obmero oOpa3oBaHus y OOYYarOMIMXCS  COBEPIICHCTBYETCS
SMOIMOHAIBHBIN HHTEJUIEKT, TIPE/IIO0JIaratomuii chOpMHUPOBAHHOCTD:

. CaMOCO3HaHUS, BKJIFOYAIONIETO CHOCOOHOCTh TOHUMATh CBOE HMOIMOHAIBHOE
COCTOSTHUE, BUJCTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHON chephl, OBITH
YBEPEHHBIM B ce0e;

. CaMOpPETYJIMPOBAHMSI,  BKJIIOYAIOIIECTO  CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEJEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K IMOIIMOHAIBLHBIM
MU3MEHEHUSM U TMPOSIBIISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

. BHYTpEHHEH MOTHBAIMM, BKJIIOYAIOMICH CTpEeMJICHHE K JOCTIDKECHUIO LEIH |
yCIleXy, ONTHMH3M, WHHUIMATUBHOCTh, YMEHHE JCHCTBOBATh, WCXOAS W3 CBOUX
BO3MOKHOCTEH;

. IMITATUH, BKJIIOYAIOMIEH CIOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE COCTOSHUE
JAPYTHUX, YYUTHIBATh €TI0 MPU OCYIICCTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEIKUBAHHIO;

. COIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIOCOOHOCTh BBICTPAMBATH OTHOIICHHUS C
JAPYTUMH JIOABMH, 3a00THTHCS, IPOSABIISATH HHTEPEC U pa3periaTh KOH(IUKTHI.

ITPEJIMETHBIE PE3YJIBTATDI

K xoHuy oOyuenus B 10 knacce npeaMeTHbIE pe3yJbTaTbl Ha YIIyOJIEHHOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

. NOHUMAThb POJib (U3UKH B SKOHOMHUYECKOW, TEXHOJOTMYECKOM, SKOJIOTMYECKOH,
COLIMAJIbHOW W ATHYECKOM cdepax AEsTeTbHOCTH 4YelOBEKa, POojb M MECTO (U3UKHU B
COBPEMEHHOW HAy4YHOM KapTMHE MHUpPA, 3HAUYCHUE OIKUCATEIIbHOM, CUCTEMATU3UPYIOLIEH,
OOBACHUTENLHON W TPOTHOCTUYECKON GYHKIMA (U3UIECKONM TEOpUM — MEXaHUKH,
MOJIEKYJIAPHON (DU3UKU U TEPMOJUHAMUKH, pOib (PU3UUECKON Teopuu B (HOPMHPOBAHUU
MPEACTABICHUN 0 (PU3NUECKON KapTHHE MUPA;

. paznuyaTth yCJIOBUS NPUMEHUMOCTH Mojened (U3NYecKUx Tea U IMPOIECCOB
(sBneHUI): MHepUUaNbHas cucTeMa OTcuéra, adCONIOTHO TBEPJOE TENO, MaTepuagbHas
TOYKa, PABHOYCKOPEHHOE JBWXKEHUE, CBOOOJHOE TMaJeHue, abCONIOTHO YIpyras
nedopmarniusi, aOCOIOTHO YIIPYroe U abCOJIFOTHO HEYIPYroe CTOJKHOBEHHS, MOJICNIN Ta3a,
KUAKOCTH M TBEPAOro (KpUCTAIMYECKOT0) Tejla, WACAIbHBIA Tra3, TOYEUHBIN 3apsj,
OJTHOPOJHOE 3JIEKTPUUYECKOE TIOJIE;

. pa3nuuaTh yCIOBUS (TpaHMIBI, OOJACTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (YyHIAMEHTAIBHBIX 3aKOHOB H OTPAaHUYEHHOCTH
VCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



. aHAJIM3UPOBaTh M OOBACHATH MEXAHMYECKHE MPOLECChl W SBJICHUS, HCIONb3YS
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHbl MEXaHUKH (OTHOCHUTEIBHOCTbh MEXaHUYECKOIO
IBWOKEHUSI, (DOpPMYNbl KHHEMAaTUKH PABHOYCKOPEHHOIO JIBUXKEHHS, NpeoOpa3oBaHUs
[Nannness s CKOPOCTH U IepeMelleHus, 3aKoHbl HbIOTOHA, MPUHIUII OTHOCUTENBHOCTH
["asnnest, 3aK0H BCEMUPHOI'O TATOTEHHUS, 3aKOHBI COXPAHEHHSI UMITYJIBCA U MEXaHHUYECKOU
SHEPruM, CBSA3b PAOOTHl CUJIBI C M3MEHEHHUEM MEXAHMYECKON HHEPruM, YCIOBUS
paBHOBECHsI TBEPIOTO Te€jia), NMPU STOM HCHOIb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCIIOBUS NPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: IpPeoOpa3oBaHUMN
["asinness, BTOPOro M TpeThero 3akOHOB HpHOTOHA, 3aKOHOB COXpaHEHUS HMILyJbCa U
MEXaHMYECKON YHEPTHUH, 3aKOHA BCEMUPHOIO TATOTEHHS;

. aHAJIM3UPOBATh U OOBSICHITH TEIJIOBBIE MIPOLIECCHI U ABJICHUS, UCTIOJIb3YsI OCHOBHBIC
nonoxkennss MKT u 3akoHBI MOJIEKYJISIpHON (PU3UKKU U TEPMOAMHAMUKH (CBSA3H JTaBICHUS
MJCAaJBbHOIO0 Tra3a CO CpeJHEW KUHETUYECKOM DJHEPruey TEIUIOBOIO JBWXKEHUS U
KOHIICHTpAalMen €ro MOJIEKYJ, CBA3b TEMIIEPATyphl BEIIECTBA CO CPEIHEU KMHETUYECKOU
DHEpPruey TEIUIOBOIO JBHMKEHMS €r0 4YacCTHUL, CBSA3b JABJIECHUSA HICAIBHOIO rasza ¢
KOHLIEHTpAIMENl MOJIEKYJ U €ro Temueparypoi, ypaBHeHue MeHneneeBa—Kianeiipona,
HEPBbIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS SHEPTUU B TEIIOBBIX MPOIIECCAX ), IPU
9TOM HCIHOJIB30BaTh MAaTEMATHUYECKOE BBIPAKEHHWE 3aKOHOB, YKa3blBaTb YCJIOBUSA
IPUMEHUMOCTH ypaBHeHUs MeHeneeBa—KianelipoHa;

. aHAJIM3UPOBaTh U OOBICHATH JJIEKTPUUYECKUE SIBICHUS, MCIONb3ys OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI 3JIEKTPOJAMHAMUKH (3aKOH COXpPAHEHUS 3JIEKTPUUYECKOTo 3apsja,
3akoH KysoHa, mOTEHIHMATBHOCTD 3JIEKTPOCTATUYECKOTO MOJISA, IPUHLHUII CYNEPIIO3UIUN
ANEKTPUYECKUX IIOJIEH, IIPU 3TOM YKa3bIBas yCJIOBHUsA NMPUMEHUMOCTH 3akoHa Kynona, a
TAaK)KE€ TMPAKTUYECKU BAXXKHBIE COOTHOLIEHWA: 3aKOHBI OMa uisi y4yacTKa Lenu W IS
3aMKHYTOM 3JIeKTpuueckoi uemnu, 3akoH Jlxoyns—Jlenna, npaBuna Kupxroda, 3aKoHBI
®dapazes 111 DJIEKTPOJIN3a);

. ONMKCHIBATh  (PU3UYECKHE TMPOLECChl W  SIBJICHUS, MCIOJb3ySd  BEJIMYUHBIL:
IIEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJI, CHJIA, MOMEHT CHJIBI,
NABJICHWE, IOTCHIMAIbHAs DHEPrUs, KUHETUYECKas DHEPIus, MEXaHW4yecKas JHeprus,
paboTa cuibl, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, CUJIa TSXKECTH, CHJIa YNPYroCTH, CHJIa
TPEHHUS, MOILIHOCTb, SHEPIHsl B3aUMOJICHCTBUS Tena ¢ 3eMi€id BONIM3M €€ MOBEpXHOCTH,
SHEprusi ymnpyrol naepopmanvu MNpPYKUHBI, KOJUYECTBO TEIUIOTHL, aOCOIIOTHAs
Temneparypa Teja, paboTa B TEpMOAMHAMUKE, BHYTPEHHSSI SHEPrUsl HUICATBbHOTO
OJIHOATOMHOTO Ta3a, paboTa UJIeaJbHOTO ra3a, OTHOCUTENIbHAs BIAXKHOCTh Bo3myxa, KIT/]
MUJCAaJBbHOTO0  TEIJIOBOTO  JBUIATelNIsA;  DJIEKTPUYECKOE  TOJIE,  HANpPsHKEHHOCTH
ANEKTPAYECKOTO TTOJIsI, HAIPSHKEHHOCTH MOJI TOYEYHOTO 3apsiia WM 3apsKEHHOTO 11apa B
BAKyyME€ M B [JWDJEKTPHUKE, TMOTEHIMAN DJIEKTPOCTATHYECKOIO TOJSA, pPa3HOCTh
MMOTEHIHUAJIOB, JJIEKTPOJIBMXKYILAs CHUJIA, CHJIA TOKA, HANPsDKEHUE, MOIIHOCTh TOKa,
dNEKTpUYECKass EMKOCTh IUIOCKOTO KOHIEHCATOpa, CONPOTHUBICHUE Y4YaCTKAa LENU C
NOCJIENOBATENBHBIM M MAPAJUIENbHBIM ~ COEAMHEHHWEM  PE3UCTOPOB,  DHEPIUs
AIEKTPUYECKOTO OISl KOHAEHCATOPA;

. OOBSCHATh OCOOCHHOCTH TMPOTEKaHUs (U3UUECKUX SBICHUN: MEXaHUYECKOEe
IBUKEHHE, TEIJIOBOE JBMKEHHE YaCTHUI[ BELIECTBA, TEIJIOBOE paBHOBECUE, OPOYHOBCKOE
nBwxkenue, uddys3us, uUcCHapeHue, KUMEHUE U KOHJAEHCAlus, IUIaBIEHUE U
KpUCTaJUIA3ALNA, HaITpaBJICHHOCTD TEILIONEpENayH, ANEKTpU3aLUs Tell,
AKBUIIOTEHLIIMAIBHOCTH [IOBEPXHOCTH 3aPSKEHHOIO IIPOBOHMUKA;



. IPOBONUTH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (PU3HUECKON BEIHUUHBI OT APYTOil C
UCIIOJIb30BAHUEM MPAMBIX HW3MEPEHHH, MpU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(ukcupoBaTh pe3yabTaThl MOJIYYEHHONM 3aBUCHMOCTH (DPU3MUECKUX BEJIMYMH B BUJE
rpa@ukoB ¢ y4€ToM aOCOJIIOTHBIX MOTPEIIHOCTEN W3MEPEHUH, JAenaTh BBIBOJBI 110
pe3ynbTaTam MCCIIEIOBAaHNUS;

. IPOBOJNUTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIUYMH, NP 3TOM BBIOMpATh
ONTUMAJbHBIA METOJ| H3MEpPEHUs, OLEHUBAaTh AaOCOJIIOTHBIE U  OTHOCUTENbHbBIE
HNOTPEIIHOCTH IIPSIMBIX U KOCBEHHBIX U3MEPEHUM;

. IIPOBOJUTE ONBITHl [0 IPOBEPKE IPEMJIOKECHHOW THUIIOTE3bl: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAJIBHYIO YCTAaHOBKY, AHAJIM3UPOBATH IMOJIyYCHHbBIE
pe3yNbTaThl U AENATh BBIBOJ O CTATyCE MPEJIOKEHHON TMIIOTE3bI;

. co0I01aTh MpaBuia 6€30MacHOTo Tpy/Ja MpH MPOBEACHUH HCCIEIOBAHUN B paMKax
y4eOHOr0 JKCIEPUMEHTa, MpaKTUKyMa U Yy4eOHO-HCCIEeNOBATENbCKOW M MPOEKTHOU
NEATEIbHOCTH C MCIHOJIb30BAHUEM HM3MEPUTENBbHBIX YCTPOMCTB M JTAOOPATOPHOIO
000pynOBaHUs;

. pemarth pacu€THbIE 3aJayd C SIBHO 3aJaHHOM M HESABHO 3aJaHHOU (pu3mueckoin
MOJIEJIbIO: HA OCHOBAHUM aHaJIM3a YCJIOBUS OOOCHOBBIBaTH BBHIOOP (hHM3HMUECKON MOENH,
OTBEUaKoLIel TpeOOBAHUAM 33a/1aY, NPUMEHATh (HOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTYJIaThl PU3NYECKUX TEOPUN MPHU UCHOIB30BAHUN MAaTEMAaTUYECKUX METOJIOB PELLICHUS
3a/1a4, IPOBOJUTH pPACUEThl HAa OCHOBAaHMM MMEIOLUIUMXCS JaHHBIX, AaHAJIWU3HPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METO/IBI PELIEHUS C YYETOM MOJIYUYEHHBIX PE3YNIbTATOB;

. pemarb KayeCTBEHHbIE 3aJauyM, TPeOYIOIHe NPUMEHEHHUsS 3HAHUUW W3 Ppa3HbIX
paznenoB Kypca (U3MKHA, a TaKXe WHTErpaluyd 3HAaHUW U3 JPYruX MpPEeAMETOB
€CTECTBEHHO-HAYYHOI0 LMKJA: BBICTPAWBAaTh JIOTMYECKYIO LIETIOYKY PAacCYKIEHUM C
OMOpPO HAa N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HYECKUE SIBJICHUS;

. UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX NPHUHIIMIIOB
paboOThl HU3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJIOTHYECKUX
IIPOLIECCOB;

. OPUBOJUTH MPUMEPHl BKJIAJAa POCCHUMCKUX M 3apyO€KHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

. aHaJIM3UpOBaTh M OLICHUBATh IOCHEACTBHUS OBITOBOM U TMPOU3BOACTBEHHOM
JESTeIbHOCTH YeJOBEKa, CBSI3aHHOM ¢ (PU3MYECKUMHM TpOIeCCaMM, C MO3ULUHN
HKOJIOTMYECKOI 0€30MacHOCTH, MPEACTABICHUN O pAllMOHAIBHOM MPUPOAOIOJIb30BAHNH, &
TaK)K€ Pa3yMHOM HCIOJb30BAHUM JOCTH)KEHUM HAYKW U TEXHOJOTHH NJsl JalbHEHIIero
Pa3BUTHUS YETIOBEUECKOTO OOIIEeCTRA,;

. OPUMEHATh pa3lIMyHble CHOCOOBI paboThl ¢ HHpOpMaLMEed  (U3HUECKOTO
CoJIepKaHUs C UCMOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHM, IPU 3TOM
UCI0JIb30BaTh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJOTUH IJI TTOMCKA, NepepadOTKU U
OpeabaBIeHUs] y4eOHOM M HAay4YHO-TIOMYJIAPHONM HH(POPMALIMM, CTPYKTYPUPOBAHHS U
UHTEpNpeTalud HMH(pOpMALMU, TOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJIy4YaeMyl0 HH(OpPMAIMIO M OLEHUBAaTh €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HAaHUH, TaK U Ha OCHOBE aHAJIN3a UCTOUYHUKA HH()OPMALINY;

. NPOSIBIISITh OPraHU3alMOHHBIE M IO3HABAaTEIbHBIE YMEHHS CAMOCTOSTEIBHOIO
NpUOOpPETEHUs] HOBBIX 3HAHUH B IMPOLIECCE BBIMIOJHEHUS TPOEKTHBIX U Y4eOHO-
HCCIIEIOBATENIbCKUX padoT;



. paboTaTh B TpyNIle C UCMOJTHEHUEM PA3IUYHBIX COLUAIIBHBIX POJICH, TIIAHUPOBATH
paboTy TPYMIIBI, PAITMOHAIIBHO PACTIPEIEATh AEITENHPHOCTh B HECTAHAAPTHBIX CUTYAITUsX,
aJIeKBaTHO OLIEHHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYIIbl B  pEIICHUE
paccMaTpuBaeMoil MpoOIeMbl;

. OPOSIBJISITh  MOTHUBAIIMIO K Oynymied mnpodecCHuoHaNbHOW —JEATENbHOCTH 10
CHEUATBHOCTIM (QUBUKO-TEXHUYECKOTO MPOPUIIS.

K xoHny oOyuenus B 11 knacce npeaMETHbIE pE3yJbTaTbl Ha YIIyOJIEHHOM ypOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

. INOHUMATh POJIb (PU3UKU B SKOHOMMYECKOH, TEXHOJOTMYECKOW, COLMAIBHOU MU
ATUYECKOM cdepax IEsATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO (PU3MKH B COBPEMEHHOMN
HayYHOW KapTHUHE MHpa, POJb ACTPOHOMHUH B NPAKTUUYECKOW AESITEIBHOCTH YEJIOBEKA U
JaJIbHENIIEM HAyYHO-TEXHUUYECKOM pa3BUTHH, 3HaYCHUE OIKCATEJBHOM,
CUCTEeMATU3UPYIOMICH, OOBSICHUTENPHOM W TMPOTHOCTHYECKON (QyHKUUN (PU3NIECKOM
TEOPHUH — DIIEKTPOJUHAMUKH, CHELUATbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
(Gu3uKK, posib (PU3NYECKOW Teopuu B (OPMHPOBAHMU MPEACTABICHUN O (U3NUYECKON
KapTUHE MHpa, MECTO (PU3MYECKON KApTUHBI MHUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O TPUPOJE;

. paznuyaTth YCJIOBUA NPUMEHUMOCTH Mojened (PU3NYEeCKUX Tea U IMPOIECCOB
(ssBIEHUI): OAHOPOJHOE JIEKTPUUYECKOE U OJTHOPOJHOE MATHUTHOE IOJISI, TApPMOHUYECKUE
KoieOaHusl, MaTeMaTUYeCKUN  MasTHUK, MJACaJbHBIH  NPYXUHHBIA  MasTHUK,
TrapMOHHYECKHUE BOJIHBI, HJI€aJIbHBIA KOJIEOATENbHBIN KOHTYp, TOHKas JIMH3a, MOAENeH
aToma, aTOMHOTO Siipa U KBAHTOBOM MOJIENIN CBETA,

. pasnuyath ycioBUs (TpaHUIbI, 00JIACTH) NPUMEHHUMOCTH (PU3MUYECKHUX 3aKOHOB,
INOHMMAaTh BCEOOIIMH XapakTep (YHIAMEHTAIbHBIX 3aKOHOB U OTIPaHUYEHHOCTb
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

. aHAIM3UPOBAaTh U OOBSICHATH JIEKTPOMArHUTHBIE MPOLIECCHI U SIBJICHUS, UCHOb3Ys
OCHOBHBIE€ TIOJIO)KEHHUS M 3aKOHbl JJEKTPOJAMHAMHKMA M  CHELUAIbHOW TEOpUHU
OTHOCUTEJIBHOCTH (3aKOH COXpaHEHUsl 3JIEKTPUYECKOro 3apsiia, cuja Amrmepa, cuiia
JlopeHnia, 3aKOH DJJICKTPOMarHMTHOM MWHAYKUHMM, mpaBuwino JleHnna, cBsa3p OJIC
CaMOMHAYKIIMM B JIEMEHTE DJIEKTPUUYECKOM LM CO CKOPOCThIO M3MEHEHHMs CHIIbl TOKA,
MOCTYJIaThl CIIELIMAJIBHON TEOPUU OTHOCUTENBHOCTH DUHIITEHHA);

. aHANM3UPOBaTh W OOBICHATH KBAHTOBBIE TMPOLIECCHl M SIBJICHUSA, HCHOJb3Ys
MOJIOKEHUST KBaHTOBOW (pu3uku (ypaBHeHue DiHIITEeHHa i pororddexra, mepBold U
BTOPOM moOCTyJaThl bopa, NpUHIMII COOTHOIICHUS HeompeaenéHHocTel ['eizenbepra,
3aKOHBI COXPAHEHHUs 3apsI0BOIO W MAacCOBOTO YHMCENI W SHEPTHM B SIIEPHBIX PEAKLMSIX,
3aKOH paJu0aKTUBHOIO pacnaza);

. ONHUCHIBaTh  (PU3UYECKHE TMPOLECChl U  SBJICHMS, HUCIOJb3YS BEJIMYMHBI:
HaIpPSHKEHHOCTD AJIEKTPUYECKOTO MOJISA, MOTEHIHAI 3JIEKTPOCTATUYECKOTO NOJIsA, Pa3HOCTh
NOTEHIMAJIOB, 3JIEKTPOABMKYIIASL CUJIA, UHAYKIUS MAarHUTHOTO MOJII, MArHUTHBIA MOTOK,
cuia Amrepa, HHIYKTUBHOCTb, DJIEKTPOABMKYILIAS CHJIA CAMOMHAYKIHMH, JHEpPrus
MarHUTHOTO TOJSi MPOBOAHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, MOJHAs IHEPrus,
SHEPrusi MOKOsI CBOOOJHOM YacCTHUIbl, SHEPTUS U UMIYJIbC (POTOHA, MACCOBOE YHUCIO U
3apAanl apa, SHEPTUSI CBSI3U sIIpa;

. OOBSACHATh OCOOEHHOCTH NPOTEKaHUS (PUIMYECKUX SIBJICHHUM: AJIEKTPOMArHUTHAs
UHAYKIUS, CAMOMHIYKIUS, PE30HAHC, MHTepdepeHIuss BOJH, Aupakuus, AUCIEPCHUs,
MOJIHOE BHYTPEHHEE oTpakeHue, doTodnexTpuueckuii 3gdekt (hotodddekr), anpda- u



OeTa-pacmazpl saep, raMMa-uU3IIy4eHHE sep, (U3NUECKHe MNPUHIUIBI CIEKTPATHHOTO
aHanu3a u paboTHI Ja3epa;

. ONPENEIIATh HANIPABICHUE UHAYKIIMM MarHUTHOTO TIOJISI TPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JIopeHna;

. CTPOUTh H300paKeHHE, CO3/1aBacMO€ IUIOCKHM 3€pKajioM, TOHKOM JIMH30M, H
pPacCUUTHIBATH €T0 XapaKTEPUCTUKU;

. MIPUMEHSTh OCHOBOIIOJATAI0IIME ACTPOHOMHUYECKUE MOHSTHUS, TEOPUU U 3aKOHBI JIs
aHanu3a U OOBbACHEHUS (PU3MYECKUX MPOLIECCOB, MPOUCXOAIINX B 3BE3/1AaX, B 3BE3HBIX
CUCTEMaX, B MEXIaJJaKTHUECKOW cpele; ABUKEHUS HEOECHBIX TeJ, HBOJIIOIUU 3BE3N U
Bcenennoi;

. MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEH (DU3NUCCKUX BEIIMYMH C MCIOIH30BAHHEM
MPSAMBIX H3MEPEHHUH, TIPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThI
MOJTYYCHHOU 3aBUCUMOCTH (PM3UYECKUX BEIIMUMH B BHJIC TPAPHUKOB C y4ETOM aOCOTIOTHBIX
MOTPEMTHOCTEN U3MEPEHUM, IEIaTh BBIBOABI MO PE3YJIbTATaAM UCCIICIOBAHUS;

. MPOBOJIUTh KOCBEHHBIE HM3MEpPEHUS (U3MUECKUX BEIUYHH, MPH 3TOM BHIOMpATH
ONTUMAJIbHBIA METOJ U3MEPEHHs, OLIEHUBaTh AaOCOJIOTHBIE ¥  OTHOCHUTEIIbHbBIC
MOTPELIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

. MPOBOAUTH OMBITBI IO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: IUIAHUPOBATh
AKCIIEPUMEHT, COOMpPATh AKCIEPUMEHTAIBHYIO0 YCTAaHOBKY, aHAJIU3UPOBATH IMOJIYYEHHBIC
pe3yabTaThl U A€JaTh BBIBOJ O CTaTyCE MPEIJIOKEHHON TUIIOTE3bI;

. OMMUCHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;

. co0Jiro1aTh MpaBuia 0E30MacHOr0 TpyAa MPU MPOBEACHUU UCCIECIOBAHUN B paMKax
y4eOHOTO DSKCIEPUMEHTa, MPAaKTUKyMa U Yy4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHOU
NEATEIbBHOCTU C HCMOJIb30BAHUEM HM3MEPUTENIbHBIX YCTPOUCTB U  J1aOOPATOPHOTO
000pynOBaHUs;

. pemaTh pacuéTHhIC 3aJayd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOW (hU3HMYECKOU
MOJIEIBIO0: HA OCHOBAHHMM aHAJIM3a YCJIOBUS BBIOMPATH PU3HUECKHE MOJEIH, OTBEUAIOIIUE
TpeOOBaHUSM 3aJa4H, MPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl
bu3HUecKuX TEOpUH MPHU HKCIOIH30BAHUM MATEeMaTHYECKUX METOJIOB peIIeHUs 3ajad,
IPOBOJIMTH PACUETHl HA OCHOBAaHUW MMEIOIIMXCS JAHHBIX, aHAJTU3UPOBATh PE3YyJbTaThl U
KOPPEKTHUPOBATH METO/IbI PEUIEHUS C YUYETOM MOJYUEHHBIX PE3YyJIbTATOB;

. pemiath KadeCTBEHHBIC 3aJauyM, TPEOYIOIIME TNPUMEHEHUsS] 3HAHUW W3 Pa3HBIX
pasznenoB Kypca (U3MKMA, a TaKkKe WHTETpaluy 3HAHUW U3 JAPYruX MPEeIMETOB
€CTECTBEHHO-HAYYHOr0 1MKJIA: BBICTPAWBaTh JIOTMYECKYIO LEMOYKY PpaCCYXIECHUU C
OMOpPOI Ha N3YyUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SIBJICHUS;

. WCIIOJIB30BaTh TEOPETUUECKUE 3HAHMUS JJii OOBSICHEHHS OCHOBHBIX MPHUHIIMIIOB
paboThl HW3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB U TEXHOJOTMYECKHUX
MPOLIECCOB;

. MPUBOJUTHL TPUMEPHl BKJAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAYKH, B OOBICHEHHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTUE TEXHUKHU U
TEXHOJIOTHH;

. aHAMM3UPOBaTh W OIICHUBATh IMIOCJENCTBHUSI OBITOBOM M TIPOM3BOJICTBEHHOMU
NESTETPHOCTH YEJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMH TMIPOIleCCaMH, C TO3UIUN
AKOJIOTUYECKOM 0€30MacHOCTH, MIPEACTABICHUHN O PallMOHATBHOM MPUPOJIONIOJIB30BAHUH, &
TaKX€ Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUM HAYKH M TEXHOJIOTHM I JAJIbHEWILETO
Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;



. OPUMEHATHh pa3IUyYHble CrmocoObl paboTbl ¢ HHpOpMaAnUell  (PU3NYECKOTO
COJIEpKaHusl C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTUH, TPH 3TOM
UCIOJIb30BaTh COBPEMEHHBIE NH()OPMALIMOHHBIE TEXHOJIOTUY JUIsl TOMCKA, EPEPAOOTKU U
OPEIbSABICHUS y4eOHOW M HAy4dyHO-NOMYJSIpHOW HHPOpMALUH, CTPYKTYpUPOBAHUSA U
UHTEpIpeTauuy WHGOPMALUK, IMOIYYEHHOM U3 PA3NUYHBIX HCTOYHHMKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJIy4aeMyl0 HMH(OpPMAlMIO M OLEHUBAaTh €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIIMXCS 3HAaHUH, TaK U HA OCHOBE aHAJIN3a NCTOYHUKA UH(OpMaLUY;

. IPOSIBILSITE OPraHU3allMOHHBIE M IO3HABAaTEIbHBIE YMEHHs CAMOCTOSTEIBHOIO
OpUOOpETEeHUs] HOBBIX 3HAHUI B IIPOLECCE BBINOJHEHUS MPOEKTHBIX M y4eOHO-
HCCIIEI0BATENbCKUX PadoT;

. paboTaTh B TpyNIe C UCIOJIHEHHEM PA3JIMYHBIX COLMAIBHBIX POJIEH, INIAHUPOBATh
paboTy Irpynmbl, PallMOHAIBHO PACIPENEsITh NeATEILHOCTh B HECTAHAAPTHBIX CUTYAIIHSIX,
aJ€KBATHO OLEHMBATh BKJIAJ KaXJOr0 M3 YYAaCTHUKOB TIpPYNIbl B  PELICHHE
paccMaTpuBaeMou MPOOJIEMBbI;

. OpOSIBIISATh MOTHBALMI0O K Oyaymieil mnpodeccuOHaNbHON JIEeATEIbHOCTH IO
CHELHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC

Ne
n/n

HanmeHoBaHMe pa3iesioB U TeM MPOrpaMMbl

Bcero

KoanuecTBo yacon

Konrposabnbie = IIpakruyeckue

DJieKTpoHHbIE (I (ppoBHIE)
o0pa3oBaTesIbHbIE pecypehbl

padoTsI padoTsI
Pa3znen 1. HAYYHbBI METO/I IO3HAHUSI ITIPUPO/IbI
. bubmuoreka [JOK
1.1 Hay4Hplii METO/ MO3HAHUS TIPUPOIBI 6 0 0 https://m.eds00.ru/fL6b68d7
Hroro mo paszneny 6
Pa3zpen 2. MEXAHUKA
bubmuoreka [JOK
2.1 | Kpnemarmka 10 1 0 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
2.2 HMunamuxa 10 0 0 https://m.eds00.ru/f16b68d7
N bubmuoreka [JOK
2.3 Cramuka TBEpIIOTO TCNA > 1 0 https://m.eds00.ru/f16b68d7
bu6mmoreka [JOK
2.4  3akoHBI COXpaHEHUS B MEXaHUKE 10 1 0 https://m.eds00.ru/fL6b68d7
Wtoro o paszneny 35
Paznen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMO/IMHAMMKA
. bu6mmoreka [IOK
3.1  OcHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUHU 15 1 0 https://m.edsoo.ru/FL6b68d7
bu6mmoreka [JOK
3.2  Tepmomunamuka.TeruioBbIe MaITHBI 20 1 0 https://m.eds00.ru/fL6b68d7
bu6mmorekxa [OK
3.3 | ArperartHbie cocTosiHUs BeriecTBa. Pa3zoBbie MEPEXO0Ibl 14 1 0 https://m.edsoo.ru/fL6b68d7
Wroro o pasnmeny 49
Pasznen 4. 9JIEKTPOJIMHAMMKA
bubmuorexa [JOK
4.1 Onexrpuieckoe none 24 1 0 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2  TlocTOSHHBIN JEKTPUUECKUN TOK 24 1 0 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [JOK
4.3 Toxu B pasmiHbIX cpejax 6 0 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny o4

Paszea 5. PU3HUYECKHUN MPAKTUKYM



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

5.1  ®usnueckuil IpaKTUKyM 16
Wroro mo pazneny 16
PesepBHOE Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

16

16

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7
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11 KITIACC

KoauuecTBo yacoB

DJyieKTpoHHbIE (1U(ppoBLHIE)

Ne i/ HaunmeHoBaHue pa3aesioB U TeM NPOrpaMMbl Beero KO];)T;)G(:::;?LW IpakTHyeckue 06pA30BATETLHEE PeCyPCET
Pazpnen 1. JIEKTPOJAUHAMUKA
bubnunoreka LIOK
11| Marsursoe none 14 0 https://m.edsoo.ru/39859%f1
1.2 DneKTpOMarHuTHast MHAYKIIHS 13 1 ]ﬁggﬁ;&ﬁ;{;gﬁg%we f1
Htoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHnndeckue KoaeOaHus 10 0 E;ISSJ'I/P/I;T:;::)ErOu}§9859ef1
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 0 Eggﬁ?ﬁ;f;;grouﬁg 8596f1
2.3 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE BOJIHBI 10 1 ﬁg&?ﬁ%fg;gﬁg%sgeﬂ
bubmmoteka IIOK
2.4 Onmika 25 1 https://m.edso0.ru/39859f1
Hroro no paszneny 60
Pa3znen 3. OCHOBBI CHIEITMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
bubnmorexa LIOK
3.1 Ocrosrt CTO S 1 https://m.eds00.ru/39859ef1
Hroro no pazueny 5
Paznen 4. KBAHTOBAS ®U3UKA
) o bubnuotexa [JOK
4.1 KopnyckynspHO-BOITHOBOM Ayalln3m 15 0 hitps://m.edso00.ru/39859%f1
bubnunorexa LIOK
4.2 Pusnka aToma S 0 https://m.edso0.ru/39859f1
4.3 @du3nka aTOMHOTO S/Ipa U JIIEMEHTapHbBIX YaCTHUII 5 0 Egggﬁ;fg;gﬁgg%ge f1
Hroro mo pazneny 25
Paznen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPOPU3UKU
5.1 DNeMEeHTHI aCTPOHOMHH U aCTPODU3UKH 12 0 ﬁggﬁﬁgg&ggﬁg%sgeﬂ
Hroro no pazneny 12



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Paznen 6. PUSHUYECKHNA MIPAKTUKYM

. bubnmorexa [IOK
6.1 QU3HIECKHA IPAKTHKYM 16 16 https://m.edso0.ru/39859ef1
Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOIIEE IOBTOPEHUE
o | Chmeseme 1 GG e soncpma [ o Biomowa ok
- I‘ » TPHODD PH H3YH https://m.eds00.ru/39859f1
Kypca ¢usuku 10 — 11 kmaccoB
Wroro no pazueny 15
bubnuoreka [{OK
PesepeHOE Bpems 10 0 https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

10 KJIACC
KoauuecTBo yacoB
No Tema VDoKa K 0 Hara DJieKTpoHHbIe U (pPOBLIE
n/n yp Bcero OHTPOILHBIE PAKTHYECKUE | 4oy yenns o0pa3oBaTebHbIC PECYpPChI
padoThI padoThI
bu6mmoreka [JOK
1 dusnka — pyHIaMeHTaIbHAs HayKa O IPUPOJIC 1 0 0 https://m.edsoo.ru/Lbeef346
Hayunslii MeTOZ IO3HAHUSA U METOJIbI UCCIIEIOBAHUS bubnuoreka [IOK
2 . 1 0 0 _
(hUBUYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpHs B POIECCE TO3HAHUS IPUPOIBL. bubnnoreka [JOK
3 1 0 0 _
Habnronenue u SKCiepuMenT B GU3NKe https://m.edsoo.ru/34c49931
bubmuorexka [JOK
4 Crioco0bl n3mMepeHus: GU3NYECKUX BETUUUH 1 0 0 https://m.edsoo.ru/ca2defo3
AOComI0THAs U OTHOCUTEJIbHAS MOTPEITHOCTH U3MEPEHUN bubnunoreka [JOK
) 1 0 0 _
(bU3NIEeCKUX BETMYNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto ¢pusuku B
6 do I[MI/I (I;BaHI/II/I COB(b €MEHHOW HayyHOU Kaq)TI/IHI)I MHpa, B 1 0 0 bubmorexa LIOK
PMUP . P I P pa, https://m.edsoo.ru/eabbdedl
MPAKTUYECKOHN JIeATEIIbHOCTH JIF0JIeH
Mexanunueckoe aprkeHre. Cucrema orcuera.
7 OTHOCHTENBHOCTh MEXaHUYeCKOoro ABMkeHUs. [Ipsimas u 1 0 0 bubmmorexa [IOK
' https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4ll MEXaHUKU
Panuyc-BekTop MaTepuanbHOM TOUKH, €0 MPOEKIIUU Ha
8 ocﬁ K}(/)O I/IHaI; T aGI::)KTO usi. [lepeme eHI/Iep CK](_)I OCTh 1 0 0 bubmiorexa LIOK
P P pHdl. LICpeMEtll ' p ' https://m.edso00.ru/30a108a5
WX mpoeKIur Ha OCH KOOPJMHAT
9 PaBHOMepHOE npsiMoMHEHOe ABWKeHMe. | padudeckoe 1 0 0 bubnnoreka [JOK
ONHUCAaHNE PABHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS https://m.edsoo.ru/89ba7190
. N bu6mmorekxa [JOK
10 CrnoxeHue nepeMenIeHnid U CKopocTel. Permenne 3amaq 1 0 0 https://m.edsoo.ru/761d18aa
HepaBHomepHoe BukeHHEe. MTHOBEHHAsI CKOPOCTb.
11 YCIIZO eHI/IepH ﬂﬁOJ‘H/IHGf/iHOC BIDKEHHUE C HO(E)TOSIHHI)IM 1 0 0 bubmorexa [IOK
p P g https://m.edso00.ru/a99549a7
YCKOPEHUEM
I'paduueckoe onucaHue NPSIMOJIMHEHHOTO IBUKEHUS C bubnuoreka [IOK
12 1 0 0 _
MOCTOSIHHBIM YCKOPEHUEM https://m.edso0.ru/b7560bbf
CBoOoaHoe majieHue. Y cKopeHrue CBOOOHOTO TaICHHS.
13 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS OT 1 0 0 bubmiorexa LHOK
’ ’ https://m.edso0.ru/f738109c
BPEMEHHU U UX Tpaduku
14 JIBmxeHue Tena, OpOIIEHHOTO MO/ YIIIOM K TOPU3OHTY 1 0 0 bubnuoreka [IOK
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https://m.edsoo.ru/71cbb4f5

KpuBonuneiinoe npmxenue. [[BrkeHue 1o oKpy>KHOCTH.

15 VYrnoBas u MHEHasA ckopocTh. [lepuoa u vyacrora. Eggg}jﬁf:{iiggg3 196fbe
LleHTpOoCTpEeMUTETBEHOE U TIOJTHOE YCKOPEHUE T '
16 = KonrponbHas pabota no teme "Kunemarnka" ngﬁﬁ;ﬁiﬁgﬁﬁz 42326
[TepssIii 3ak0H HproTOHA. THEpUHAIBHBIE CUCTEMBI
17 OTCFI)IéTa. [Tpunnun OTHOCI/ITGJ'III:HOCTI/I lanunes. Egggﬁ;ﬁ;{;gﬁ}éage 4264
HeunepuuanbHubie CHCTEMBI OTCUETA T '
18 Cuna. PaBHOelicTByIOIIAs cujia. Bropoit 3akoH bubnunoreka [JOK
Hprotona. Macca https://m.edso00.ru/141d3837
19 B3aumoneiicteue ten. Tpernii 3akoH HeroToHa Eggsj?ﬁrzfcljigrou/lg? dba505
20 [IpuHnun cynepnio3unuu cwi. Pemenue 3anaq Ha bubnuoreka [IOK
NpUMeHEeHHe 3aKoOHOB HproTOHA https://m.edsoo.ru/bdf997fb
21 3aKOH BCEMHUPHOTO TATOTEHUs. DKBUBAJIEHTHOCTD bubmmorexa [IOK
rPaBUTALMOHHON U MHEPTHOW MacCChl https://m.edsoo.ru/9aba2b0a
bu6mmoreka [IOK
22 Cuna TSKeCTH M YCKOpeHHE CBOOOIHOTO MaIeHus https://m.edsoo.ru/2275726
JIBm>keHHne HeOECHBIX TeN U UX UCKYCCTBEHHBIX Bu6miorexa 1IOK
23 | cmyrHHKOB. [lepBas kocMu4eckasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa T '
bubnunoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.e dso<I)l.ru 10ae2cdsa
bu6mmorekxa [JOK
o5 Cuna TpeHus. Hpnpoglua Y BUJbI CHJI TpEHHUS. J[BUKEHHE B https://m.edso.ru/1fa86499
MKUJKOCTHU U Ta3€ C YYETOM CHUJIbI COTPOTUBIICHUS CPEJIbI hitps//m.eds00.ru/2ch29676
26 Hasnenue. I'mapocrarnueckoe nasinenue. Cuia bubnnoreka [JOK
Apxumena https://m.edsoo.ru/a28aa7ad
AGcomoTHO TBepoe Teno. [loctynarensHoe u bubmmorexa LIOK
27 ) bubnmoreka [JOK
BpauaTelbHOE JBUKEHHUE TBEPOTO Tela https://m.edsoo.ru/2b95d57e
28 MoOMEHT Cuiibl OTHOCHTENBHO OcH BpameHus. [linedo bubnmoreka [JOK
CHUJIBI https://m.eds00.ru/653d3459
CrnoxxeHue cuil, MIPUIOKEHHBIX K TBepoMy Teny. Llentp Bu6morexa LIOK
29 | TsKecTH Tena. Y CIIOBHUS PaBHOBECHS TBEPJOTO Tela.

Bunel paBHOBeCHs

https://m.edsoo.ru/9aa79a7d
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https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d

bu6mmoreka [IOK

30 Pemenue sanas https://m.edsoo.ru/dclcaacO
KonrponsHas padora o teme "/Iunamuka. Ctatuka bubnuorexa [IOK
31 n .
TBEPAOIO Tena https://m.edsoo.ru/9f5a574c
Nmnynbc MaTepuanbHOU TOYKU, CUCTEMbI MaTePUAIbHBIX
32 Toqez Lent I\Eacc CHUCTEMBI Ma’Te HaJIbHbIX TO]?-IGK Enbmrorexa IIOK
' p p ’ https://m.edsoo.ru/4bb8294b
Teopema 0 ABM>KEHUHU LIEHTPA Macc
33 NMiynbc cuiibl 1 M13BMEHEHUE UMITYJIbCa Tena. 3aKOH bubnmoreka [JOK
COXpAaHEHU UMITYJIbCA. PEaKTUBHOE IBUKEHUE https://m.edsoo.ru/13f0a221
MOMEHT UMITyJIbCa MATEPUATIBHON TOUKH.
34  Ilpe CTaBJ'IeHie 0 cOX aIE)eHHH MOMEHTa UMITyJIbca B bubmoreka LIOK
el p Y https://m.eds00.ru/d6532eb9
LHEHTPATBHBIX TOJIAX
bubmuoreka [JOK
35 Pemenne sanas https://m.eds00.ru/f7706d63
PaGota cuibl Ha MaJIOM U HA KOHEYHOM IMEPEMEILICHUH.
36  I'paduueckoe nmpeacraBieHnue padOThl CHITbI. MOITHOCTH bubmnorexa LIOK
' https://m.eds00.ru/913974c7
CHJIBI
37 Kunetnueckas sneprus. Teopema 00 U3MEHEHUH bub6nuorexa [IOK
KMHETUYECKON SHEPIrUU MaTEPUAIbHON TOUKHU https://m.edsoo.ru/9a5e2e74
38 IloTennuanpHBIe U HEMIOTCHIIMAJILHBIE CUJIBI. bu6mmorekxa [IOK
[TorenmanesHas sHeprus. Bropas kocmuyeckas CKOpOCTh https://m.edsoo.ru/554bafcc
Tpetbst KocMuueckast CkopocTh. CBsi3b pabOTHI
39  HETOTEHUHMATBHBIX CHII C H3MEHEHHEM MEXaHUYECKON bubnuoteka [JOK
SHEPTUH CUCTEMBI TeNl. 3aKOH COXPAaHEHUS MEXaHUYECKON https://m.edsoo.ru/f57b4e01
SHEPTUU
VYipyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHEHHE bubnnoreka [JOK
40 . _
bepnynnu nis uaeanbHON )KUAKOCTH https://m.edsoo.ru/f30f43b6
KonTponbHas padota no Teme "3aKOHbI COXpaHEHUS B bubnuorexa [IOK
41 " :
MEXaHUKE https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBieHuil 0 Npupoe TEMIOTHI.
bubmuoreka [JOK
42 Ocnosuble nonoxenus MKT. uddysus. bpoyHnosckoe https://m.edsoo.ru/b0ad44sf
JIBUYKEHUE
CrtpoeHue ra3000pa3HbIX, KUJIKUX U TBEPJBIX TEIl.
43 XapaKTe BI/I)KGPII)I/ISI 51 B?:aI/IMi[) eﬁCTBHHp‘-IHa.CTH buGmorexa LIOK
p pA A H https://m.edsoo.ru/c44d02e2
BelIeCTBa
44 Macca u pa3mepsl MosieKya (atomoB). KonnuecTo bubmiorexa HOK

https://m.edsoo.ru/c5b72ab7
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BemiecTBa. [locrosunas ABoraapo

bu6mmoreka [JOK
45  Temmnepartypa. TernoBoe paBHoBecue. [llkana [enbcus https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 | Pemenne 3anau https://m.edsoo.ru/1531aba5
. bu6mmoreka [JOK
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI https://m.eds00.ru/1deb2367
N bubmuoreka [JOK
48 VYpasuenue MengaeneeBa-Knanelipona. Pemenue 3amau https://m.eds00.ru/8d12c328
bubmuoreka [JOK
49 | AbcomoTHas Temmeparypa. 3akoH JlanpToHa htts://m.eds00.ru/14e02d1f
50 W3omporeccsl B uaeanbHOM ra3e ¢ IOCTOSIHHBIM bubnmoreka [JOK
KOJINYECTBOM BEILIECTBA https://m.eds00.ru/68878d51
51 I'padmyeckoe mpencTaBiIeHUE H30MIPOIIECCOB: H30TEpPMa, bubnunoreka [JOK
M30X0pa, n3odapa https://m.edso00.ru/1344327b
bubmuoreka [JOK
52 Ocnosuoe ypasnenue MKT https://m.edsoo.ru/c8094721
bu6mmoreka [IOK
53 Peenne sanas https://m.eds00.ru/10265a05
CBsi3b a0COMIOTHON TeMIEepaTyphl TEPMOIMHAMHYECKON
54 CUCTEMBI CO CPEIHEN KHHETUYECKON dHEpTUeH https://m.edsoo.ru/c38af875
MOCTYNATEeNFHOTO TETJIOBOTO JBUKECHHUSI €€ YacTHIl
55 O06o0061eHre 1 cucTeMaTu3alus 3HaHU#| 10 TeMe bubnuoteka [JOK
"OcnoBsl MKT" https://m.eds00.ru/09d12fd8
" " bubmuotexa [JOK
56 | Konrpomnbnas padora no teme "OcHoBbl MKT hitps://m.eds00.ru/13adad59
TepMmoanHamMuueckas cucTema. 3alaHrie BHEITHUX
7 T, .B
57 napassetoot. Mapasierpes T cncrevit e cpese Bufmroresa LIOK
p PBI. 17ap P N pea https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYUH, ONTUCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano tepmoanHaMuky. CaMoOnpon3BoOJIbHAs bubnuorexa [JOK
58 .
penakcanus T/l cucTemMbl K TEIIOBOMY PAaBHOBECHIO https://m.edso00.ru/8ec512f0
59 Mogenp uieanbHOro ra3a B TEpMOJIUHAMUKE. Y CIIOBUS but6mmoreka [IOK
MIPUMEHUMOCTH 3TOW MOJEIU https://m.edso0.ru/29355001
60 VYpaBHenne MenaeneeBa-Kinamnelipona v BeIpaXeHUe s bubnmoreka [JOK

BHYTPEHHEHN SHEPrUuu

https://m.edsoo.ru/bal178d0
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Bripaxkenue 1151 BHyTpEHHEW SHEPTUM OJTHOATOMHOTO

bu6mmoreka [IOK
61  wmmeanpHOrO raza. KBasucratuieckue v HECTAaTHUECKUE _
https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
62 DOnemeHTtapHas paboTta B TepMoAMHaMUKe. Boruncnenue bubnmoreka [JOK
paboTsI 1o rpaduKy mpoiecca Ha PV-auarpamMme https://m.edso0o.ru/741d5738
63 Terutonepenaya kak cmocod U3MEHEHUs BHYTpEHHEH bubnmoreka [JOK
sHeprum T/] cuctemsr 6e3 coBepiieHUs pabOThI https://m.edso00.ru/3d734561
64  KouBekuus, TEJIONPOBOJHOCTD, U3TYyUCHHE bubmiorexa LIOK
’ ’ https://m.edso0.ru/157b54cd
KommuectBo Tennorsl. TemoéMKoCTh Tena. Y aenpHas u
65  MospHas TEIUIOEMKOCTH BEIIECTBa. Y IeibHasl TeraoTa bubimorera LIOK
: https://m.eds00.ru/7ba67355
CropaHusi TOTUIMBA
66  Pacuér xoimdecTBa TEIUIOTHI IIPH TEILIONEpeIayue bubmorexa LIOK
https://m.edsoo.ru/l1db5ad4e
67 [Tonstue 06 aquabarnom npouecce. [lepBrIit 3akoH bubmmoreka [JOK
TEPMOJIUHAMUKHI https://m.edso0.ru/d8098824
68 KonuyecTBo TemnoTs! u paboTa Kak Mepbl U3MEHEHUS bubnuoteka [JOK
BHyTpeHHEN 3Hepruu TJ1 cucteMsl https://m.edsoo.ru/b047alcd
A Bubmiotexa LIOK
P pon ’ p pHpoZ https://m.edsoo.ru/c6f4f464
IIPOLIECCOB
. bu6mmorexa [IOK
70 [Ipunnune! aeiictBus Ternossix MamuH. KIT/ https://m.eds00.ru/2e945513
bu6mmoreka [JOK
71 MakcumansHoe 3nauenue KII. [{ukn Kapuo https://m.edso0.ru/fe3857h9
bubmuoreka [JOK
2 Pemerne sanaq https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHE aCMeKThl UCTIOIb30BaHMSI TETIJIOBBIX bubnuorexa [IOK
asurarenei. TernnoBoe 3arpsa3HeHNue OKPYKaAOLIEH Cpebl https://m.eds00.ru/9867aaa7
bubmuoreka [JOK
4 Pemerne sanaq https://m.edso0.ru/c8c70432
75 O000111eHIE U CUCTEMATH3aLU 3HAHUI 110 TEME bubmuoreka [JOK
"TepmoanHamuka. TenioBble MalIMHbI" https://m.eds00.ru/28d62b3f
76 KonrponsHas padora no teme "TepMoruHamMuKa. bubnuoreka [IOK
TennoBsle MaHbI" https://m.edsoo.ru/1b6e26¢c5
77 [TapooGpa3oBanue u koHaeHcanus. Vcmapenue u bubmiorexa HOK

https://m.edsoo.ru/6f8e6777
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KHUIIEHUE. Y IeJbHas TeIyIoTa napooOpa3oBaHUs

HaCBIH_IeHHBIC 1 HCHACBIIICHHBIC I1aphbI. KauectBennas
3aBUCUMOCTD IINIOTHOCTU U AABJICHUS HACBIIICHHOTO IMapa

78 OT TEMIIEPATYPBI, UX HE3aBUCUMOCTEL OT 00BEMA BEubmiorexa OK
PaTyprl, https://m.edso0.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTypPhI
KHAIEHUS OT JaBJICHUS B )KHUIKOCTH
79 BnaxxnocTh Bo3yxa. AGCONIOTHAS M OTHOCUTEIbHAS bu6mmoreka [JOK
BJIaXXHOCTh https://m.edsoo.ru/30ebbbh79
bubmuoreka [JOK
80 Pemenne sanay https://m.edso0.ru/18e95ff3
Tépnoe Teno. Kpucrammmyeckue u amopdHsbie Tea. bubmuoreka [JOK
81 o )
AHM30TPOINS CBOWCTB KPUCTAILIIOB https://m.edso00.ru/20a88a03
[InaBnenue u kpucrammsanus. Y AejibHas TeIIoTa bubnmoreka [JOK
82 )
riaBnenus. CyOmumarus https://m.edsoo.ru/6ee91e9f
83 Hedopmaruu TBEpOTO Tena. PacTskeHne u cxxarue. bubnunoreka [JOK
Cnsur. Moayne HOura. Ilpegen ynpyrux nedhopmanunii https://m.edsoo.ru/dalaab10
TennoBoe pacIIMpeHNE KUIKOCTEN U TBEPABIX TEIL. bubnnorexa [JOK
84 . i
AHrapMOHH3M TEIUJIOBBIX KOJIEOAHHI YacTHUIl BEIIECTBA https://m.edsoo.ru/7ba5edf2
bu6mmorexa [IOK
85 | IIpeoOpa3oBaHue sHEpruu B (ha30BBIX Mepexoax https://m.eds00.ru/97a0672f
bu6mmoreka [JOK
86 ¥paBHeH#e TeIIOBOro Oarnarca https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK
87 Pemernne 3anad https://m.edsoo.ru/8ab7f40d
IToBepxHOCTHOE Ha enne. Ka e e .
88 [La::nszge HT: I/I(I:{K TI;{;I;I;{I/II{OP'I ngll:g H)?If?ib}?}fmmfcimﬂ bubmiorexa HOK
a P p a ) https://m.edsoo.ru/b42f1f97
®opmyna Jlamnaca
O06001IeHre 1 cucTeMaTU3alis 3HAHUI 10 TEME bu6mmorekxa [JOK
89 " " .
Arperatsble cOCTOsIHMS BenlecTBa. Ma3oBble Mepexo/abl https://m.edsoo.ru/0b52575¢c
KonTponbHas padbota no Teme "ArperatHble COCTOSHUS bubnuorexa [IOK
90 " .
BenlecTBa. Pa3zoBble NEPEXObI https://m.edsoo.ru/7dc2a739
o | oo g St B LOK
PAL. A p PAZ0B. 1IpOBO i https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOJIYIIPOBOTHUKHI
92 DneMEeHTapHBIN 3NEeKTPUYECKU 3apsia. 3aKoH bubnnorexa [JOK

COXpaHEHHS JIEKTPHUECKOTO 3apsiia

https://m.edsoo.ru/f49afd24
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93 B3anmopeiictBue 3apanoB. Toueunsle 3apsiibl. 3aKOH bubnmoreka [JOK
Kynona https://m.eds00.ru/445b7746
bubmuoreka [JOK
94 | Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 DnekTpuyeckoe nojie. Ero neiicTBue Ha 3JIEKTPUUYECKUE bubnunoreka [JOK
3apsbl https://m.edso0.ru/05c6bfal
HanpspxkéanocTs anekTpudeckoro nodist. [TpoOHEIit 3apsi.
96 .HI/IHiI/I HaprDKéHHOCTI/II) AIEKTPUUYECKOTO r?ona .- buGmorexa LIOK
: https://m.edso00.ru/3dac6957
OmHOPOHOE ANEKTPUIECKOE T0JIe
97 [ToTeHManbHOCTh ANIEKTPOCTATUYECKOTO MoJIs. PasHOCTH bubmmoreka [JOK
IMOTEHIMAJIOB U HAINPSKEHUE https://m.eds00.ru/80021447
98 [ToreHimanpHas 3HEPTUs 3apsA1a B DJIEKTPOCTATUYECKOM bubnnoreka [JOK
nose. [loreHuuan 3eKTpocTaTHYECKOro MmoJIst https://m.edsoo.ru/af5fa389
99 CBsi3b HAPSHKEHHOCTHU TOJIS M PA3HOCTH MOTEHIIMATIOB bubmmoreka [JOK
JUISL AIEKTPOCTATHYECKOTO MOJIA https://m.edsoo.ru/df7a6838
100 | IIpwHIMO CYHEepIIO3UIINHN IIEKTPUICCKHIX TTOJICH bubmmorexa LOK
https://m.edsoo.ru/Ocfe4a6e
bu6mmoreka [JOK
101 | Pemenwe 3anas https://m.edso00.ru/5a582263
102 [Tone Toueunoro 3apsina. [lone paBHOMEPHO 3apsiKEHHOMN bubnunoreka [JOK
cepbl https://m.edsoo.ru/b297b5c3
103 ITone paBHOMEPHO 3apspKeHHOTro Mo 00BEMY mapa. [Tone bubnuorexa [JOK
PaBHOMEPHO 3apsHKEHHOM 0€CKOHEUHOM TIOCKOCTH https://m.edsoo.ru/f7a665ee
104 [IpoBOTHUKY B AIEKTPOCTATUUECKOM TTOJIE. Y CJIOBUE bubnmoreka [JOK
paBHOBECHS 3apsA10B https://m.edso00.ru/32405eab
105 JIMDIEKTPUKHU U TIOTYIPOBOAHHUKH B DJIEKTPOCTATUIECKOM bubnmoreka [JOK
rnojue https://m.edso00.ru/060ebab5
106 Kongencarop. D1neKTpo€MKOCTh KOHAEHCATOPA. bubnnoreka [JOK
DIIEKTPOEMKOCTD TIIOCKOTO KOHAEHCATOpa https://m.edso00.ru/845b4f73
107 | IMapannenbHOE COEAMHEHHE KOHICHCATOPOB bubmiorexa IIOK
https://m.edsoo.ru/d11e8ce?
108 | IlocnenoBarenbHOE COEIMHEHNE KOHACHCATOPOB bubmorexa LIOK
a 4 A p https://m.eds00.ru/1e992920
109 Dwueprus 3apsHKEHHOTO KOHJIEHCATOpa bubmorexa LIOK

https://m.edsoo0.ru/73a34f18
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bu6mmoreka [IOK

110 Pemrenue 3agay https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBr>keHUE 3apsKEHHOM YaCTULIBI B OJJHOPOJIHOM bubnunoreka [JOK
AJIEKTPUYECKOM T10JI€ https://m.edsoo.ru/8341d6ac
112 | Pemrenue 3amau
113 O06o0011IeHre U CUCTEMAaTU3allisl 3HAHHUH 110 TEME bubmuorexka [JOK
"Dnexkrpuueckoe nosie" https://m.edsoo.ru/5752603f
" " bu6mmoreka [JOK
114  KontponbHas paboTa 1o Teme "IIeKTPUIECcKoe MoJie https://m.edsoo.ru/cefe90eg
115 Cuna Toka. [TocTossHHBIN TOK. Y CJIIOBUSI CYIIECTBOBAHUS bu6mmoreka [JOK
MOCTOSIHHOTO AJICKTPUYECKOT0 TOKA https://m.edsoo.ru/233311b5
bubmuoreka [JOK
116  Hcrounuku Toka. Hanmpsoxenne u 3/1C httos://m.eds00.ru/0839a115
117 3akon OMa 1t ydacTKa LEenu. DJIEKTPUIECKOe bu6mmoreka [JOK
CONPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONPOTUBIIEHUS OAHOPOJAHOTO MPOBOJIHHUKA bubnuoteka [JOK
118 :
OT €r0 JUIMHBI U TJIOMIAIA MONEPEYHOTO CEUEHUS https://m.edsoo.ru/95fcdf51
119 @ VnaenbHOe conmpoTUBIEHHE BellecTBa. Pemenue 3agau bubmoreka [JOK
) https://m.edsoo.ru/437f8300
120 ITocnenoBarenpHOE, MapaUICIbHOE, CMELIAHHOE bubnuorexa [JOK
COEMHEHHE TPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBNE€HHBIX dMeKTpuueckux nemnei. [IpaBuna bubnunoreka [JOK
Kupxroga https://m.edso00.ru/1794cf37
bubmuoreka [JOK
122 Pemenne sana4 https://m.edsoo.ru/3881b469
bu6mmorekxa [JOK
123 | PaGora snexkTpuyeckoro Toka. 3akoH Jlxxoymns —Jlenia https://m.eds00.ru/a3605¢5¢
bubmuoreka [JOK
124 Pemenne sanad https://m.edso0.ru/6761bfOf
MOMIHOCTD 3AEKTPUUYECKOTO TOKA. TernnoBast MOLUIHOCTb, bubmuoreka [JOK
125 ;
BBIICIISIEMAs HA PE3UCTOPE https://m.edso00.ru/99750a6f
bubmuoreka [JOK
126 | Pemenme sanad https://m.edsoo.ru/eb72fc24
127 | DJIC u BHyTpeHHEe CONMPOTUBICHIE HCTOYHNKA TOKA Bubmzorexa LIOK

https://m.edsoo.ru/72d453af
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198 3axon OMa 1 MOJIHOM (3aMKHYTOI) AEKTPUYECKOM bubnmoreka [JOK
LENH https://m.edsoo.ru/221f40fb
bubmuoreka [JOK
129 | Pewenne sanax https://m.eds00.ru/35800679
bu6mmoreka [JOK
130 MormmocTs, ucTouHMKa TOKa https://m.edsoo.ru/a0ae51d8
bubmuorexa [JOK
131 Koporioe sambikane https://m.eds00.ru/54615632
132  KonpaeHcatop B LIeNH OCTOSIHHOTO TOKA Bubmiorexa LHOK
https://m.eds00.ru/35368f3e
bubmuorexka [JOK
133 Pemennue sana https://m.edso0.ru/4410cef0
134 Pemenue 3amay no teme "I1OCTOSIHHBIN STEKTPUUECKUN bubnunoreka [JOK
TOK" https://m.edsoo.ru/a7340a29
135 Pewrenue 3amau no reme "[10CTOSIHHBIN 37E€KTPUUYECKUN bubmmoreka [JOK
TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amayd mo reme "I[1OCTOSIHHBIN 2TIEKTPUUECKUNA bubnuoteka [JOK
TOK" https://m.edso0.ru/eb5d4687
137 O06o061ieHre 1 cucTeMaTu3alus 3HaHu#| 10 TeMe bubnunoreka [JOK
"ITocTOSIHHBIN 1eKTpUYECKUM TOK" https://m.edsoo.ru/bfd7a050
138 Konrtponsnas padora no reme "[locTostHHBIH bubnuorexa [JOK
AIEKTPUICCKUN TOK" https://m.edso00.ru/1885ddf1
139 DneKkTpruyeckasi MpOBOAMMOCTh PAa3JIMUHBIX BEIIECTB. bubnunoreka [JOK
DnexTpuuecKuii TOK B MeTasuiax. CBepXIIpoBOAMMOCTh https://m.edsoo.ru/da794295
140 DNEKTPUUECKUH TOK B pacTBOpPax M pacriiaBax bubnnorexa [JOK
AIEKTPOJIUTOB. 3aK0HBI Dapajiest s AIEKTPOTU3a https://m.edsoo.ru/4b423491
. bu6mmorekxa [JOK
141  Dnektpuyeckuii Tok B razax. [lmazma https://m.eds00.ru/92d92§76
. bubmuoreka [JOK
142  Dnektpuueckuii TOK B Bakyyme. BakyymHbIe pHOOpPEI https://m.edsoo.ru/2E+160
143  DnexTpuuecKuil TOK B MOJYNPOBOIHUKAX bubmiorexa HOK
https://m.edsoo.ru/ab61c660
bubmuoreka [JOK
144 Tonymposonmmiosie npubopE! https://m.eds00.ru/83622200
@u3nuecKuil IPaKTUKyM 110 TeMme "M3MepeHne CUIIbl TOKa Bubmorexa LIOK
145 w HanmpspKEHMS B 1IEMU MTOCTOSSHHOTO TOKA MPH TTOMOIITH

AHAJIOTOBBIX U HHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB"

https://m.edsoo.ru/5643ea56
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uu "3HaKOMCTBO ¢ 1M(poBoit 1aboparopueit o Gpusuke.
[Tpumeps u3mepenus GU3MUECKUX BEIUYUH ITPU TTOMOIIN
KOMIIBIOTEPHBIX TATYUKOB"

®u3nYecKuil MpakTUKyM 1o TeMe "N3yueHue

bubnnoreka [JOK
146 = HepaBHOMEPHOTO JBUKCHHUS C LEIBIO ONPEACTICHHS . 1
MIHOBEHHOH cKopocTH" https://m.edsoo0.ru/f6292f5f
Puznueckuil NpakTUKyM 1o Teme "M3mepenue
p M P
YCKOPEHUS IPU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM 5
o nommoreka [IOK
147 | ABWIKEHUH 110 HAKJIIOHHOM IJIOCKOCTU'" WIIH ] 1
; https://m.eds00.ru/6960b6ef
HccnenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHH MPHU
PaBHOYCKOPEHHOM JIBH>KEHUH"
dusznyeckuil npaktukym 1o teme "M3mepenue
bubnnoreka [JOK
148 | yckopenus cBoboanoro naaenus" wiu "Msyyenue https://m.e dsog)lru 141642402
JBUKCHHSI TeJ1a, OPOIICHHOTO TOPU30HTAIBHO" — '
duznyeckuil npakTukyM o teme "M3ydeHue qBUKEHUS
149 | TeMa IO OKPYKHOCTH C MIOCTOSIHHOM 110 MOAYJIIO bubnuotexa [JOK
ckopocThio" uiu "MccenoBanue 3aBUCUMOCTH TIEPHOJIA https://m.edsoo.ru/bcf53514
oOparlleHus KOHMYEeCKOro MasiTHUKa OT €ro mapamMeTpoB”
dusndeckuil NpakTuKyM 1o teme "M3mepenue
PaBHOJIEHCTBYIOIIEH CHIIBI IPU JBUKEHUU OpycKa 1o
150 HaKJIOHHOM miockocTu" win "[IpoBepka runoressl o bubnuoteka [JOK
HE3aBHUCHMOCTH BPEMEHU JBMKEHUS OpycKa 1o https://m.edsoo.ru/0b34db84
HAaKJIOHHOM TIOCKOCTHU Ha 33JIaHHOE PACCTOSIHUE OT €0
Macchl”
®uznueckuil NpakTUKyM 1o teme "McecnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE
bubnmoreka [JOK
151 wu pe3uHnoBOM oOpa3siie, OT ux Aedhopmaruu' uiu httns:/m.ed 1 Ib55h
" ttps://m.edsoo.ru/b55b81al
3y4€HUE JBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO,
MIEPEKUHYTON uepe3 JETKui 010K"
Puznueckuil NpakTUKyM 1o Teme "M3mepenue
Kod(dulreHTa TPEHUS 10 BETUYUHE YTIIOBOTO
152 koa(urmenta 3apucumoctu FTp(N)" wmm bubmuorexa [JOK
"HccnenoBanue IBMKEHUS OpycKa 110 HAKJIIOHHOM https://m.eds00.ru/b83b1607
MIJIOCKOCTH C TIEPEMEHHBIM KO3 PHUITUEHTOM TpeHus" Win
"N3y4yeHne JBUKEHMS IPy3a HA Baly C TpeHUEM"
153 ®uznueckuil NpakTuKyM no reme "HcecnegoBanue bubnmoreka [JOK

YCJIOBUM paBHOBECHS TBEPAOTO TeJld, UMEIOLIErO OCh

https://m.edsoo.ru/4a04f4f7
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Bpamenus" win "KoHcTpyrupoBaHue KPOHIITEHHOB U
pacu€t cui ynpyroctu" uinn "M3yuenue ycToOMuMBOCTH
TBEPAOrO TeJa, UMEIOIIETO IO OMOPhI"

154

155

du3nyeckuil mpakTUKyM 1o teme "M3Mepenune ummysibca
TeJa 1o TopMo3HoMy nyTH" unu "VM3MepeHue cuibl TATH,
CKOPOCTH MOJEIH 3JIEKTPOMOOUIIS U MOILITHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHMS UMITYJIbCA TEJIA C
uMnysabcoM cuibl" uinm "MccnenoBanre coXxpaHeHUs
HMITYJIbCa MPU YIPYTOM B3aUMOJECHCTBUM" MU
"N3mepeHne KUHETUYECKOW SHEPTUH TeJla 10
TOPMO3HOMY ITyTH"

duznyeckuil npakTukyM no teme "M3ydyenue
M30TEPMHUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
MCIOJIb30BaHUE U POBOH JIabopaTopun)" win
"N3yuenue nzoxopHoro mnpouecca" win "M3yuenue
n3obapnoro npouecca" uin "lIpoBepka ypaBHEHUs
COCTOSIHUSA"

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

®duznyeckuil npakTukym no teme "M3mepenue yaenbHoi
teroémkoctu" uinu "MccnenoBanue npoiecca
ocTeIBaHUd BemecTsa" iy "McciieqoBanue aqnadaTHOTO
npouecca” wim "M3ydeHne B3auMOCBSA3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS U TEMIIEPATYPHI
KHIIEHUSA KHUIKOCTEH"

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61

157

dusndeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN UCTIapeHUs KUAKOCTEN" NN
"U3mepeHue yaenbHOM TeIIOThI IJIaBIeHUs Jbaa" Uiu
"N3ydeHne CBOKCTB HACBINIEHHBIX MTapOB" WU
"N3mepenue abCOMOTHOM BIAKHOCTH BO3yXa M OI[EHKA
Macchl mapoB B nomenieHun". 3mepenue koapdunrenrta
ITOBEPXHOCTHOT'O HATSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/6bla23b5

158

dusnueckuii npakTukym no teme "Habmonenue
MIpEeBpALIeHHs SHEPTUHN 3apsHKEHHOT0 KOHIEHCaTopa B
SHEPTUI0 U3Ny4deHus ceetoauona” nim "M3ydenne
MpOTEKaHUA TOKa B LIETIH, COJEpkKaIIel KOHAeHCATOP"
nnu "Pacnpenenennue pa3HOCTH OTEHLIMAIOB
(HampspKEeHMS ) PU TTOCIIeI0OBATEIFHOM COCTMHEHUH
KOHJIEHCaTOpOB"

bubmuoreka [JOK
https://m.edsoo.ru/ec424377

159

@dusznyeckuil npakTukyM no teme "HccnenoBanue

bubmuoreka [JOK
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CMEILIAHHOTO COeAMHEHHS pe3ucTopoB” uinm "M3mepenue
YACIBHOTO COMPOTHUBIICHUS TPOBOIHUKOB" MIIN
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAINPSHKEHUS
JUTS1 JIaMITbl HaKaJIuBaHUs"

@dusnueckuii npakTukym 1o Teme "Habmonenue
anekTponusa" uiu "M3mepenue 3apsaa 0qHOBaJIEHTHOTO

https://m.edsoo0.ru/2b179d98

bu6mmoreka [JOK

n "
160 wona" wim "HccrnenoBanue 3aBI/ICI/{'MOCTI/'I' COIIPOTHBIICHUS 1 https://m.edso0.ru/64b6e901
TepMope3ucTopa ot Temneparypbl” win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKU auoja"
161 PesepBHblil ypok. O600111€HHE U CUCTEMAaTU3alHs 3HAHUH 0 bubnuorexa [JOK
o teme "Kunematuka" https://m.edsoo.ru/ed017d93
162 PesepBHblil ypok. O600111€HHE U CUCTEMAaTU3alHs 3HAHUH 0 bubnuoreka [IOK
o teme " Iunamuka" https://m.eds00.ru/3149956b
163 PesepBHblitl ypok. O600111€HNE U CCTeMAaTHU3alus 3HAaHUH 0 bubnuotexa [JOK
o Teme "CraTtuka TBEpa0ro Tena https://m.edso0o.ru/0f9752ac
PesepBHblil ypok. O600111€HHE U CUCTEMATU3alHs 3HAHUH bubnuoreka [IOK
164 n n O .
1o TeMe "3aKOHbI COXpaHEHUS! B MEXaHUKE https://m.edsoo.ru/6c0df9cc
PezepBHblil ypok. O600111€HNE U CUCTEMAaTH3alMsl 3HAHU I bubnuorexa [JOK
165 " = " O .
1o Teme "OCHOBBI MOJICKYJISIPHOKUHETUUECKOU TEOPUH https://m.edsoo.ru/de148976
PesepBHblil ypok. O600111€HHE U CUCTEMaTU3alls 3HAaHUH bub6nuorexa [IOK
166 " n O .
1o teMe "TepMoauHamuka. TernoBble MallIMHbI https://m.edsoo.ru/Obcc77cl
PezepBHblil ypok. O600111€HNE U CUCTEMAaTH3alMsl 3HAHU I
167 1o TcI:Me "ArypiraTHme C](J)lCTOSIHI/Iﬂ BEII[ECTBA Cga?.OBI)IC 0 bubmiorexa LIOK
" ' https://m.edso0.ru/59ca5¢91
IIEPEXO/IbI
PesepBHblIil ypok. O600111€HNE U cCCTeMaTHU3alHs 3HAaHUH bubnuorexa [IOK
168 " n 0 .
110 TeMe "DIJIEKTPUYECKOE 110JIE https://m.edsoo0.ru/f2381c0c
PezepBHblil ypok. O600111I€HNE U CUCTEMAaTH3AIMs 3HAHU I bubnnoreka [JOK
169 n L= A n O .
1o TeMe "T10CTOSAHHBIN IIEKTPUUECKUN TOK https://m.edsoo.ru/3cae6dal
PesepBHblil ypok. O600111€HNE U cCUCTEMaTHU3alHs 3HAaHUH bubnuorexa [IOK
170 " n O .
110 Teme "TOKHU B pa3jIMYHBIX cpeaax https://m.edsoo.ru/cc7681d4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 16
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11 KITIACC

KoanuecTBo yacoB

No Tema <a Hdara DJieKTpoHHbBIe HU(pPOBLHIE
n/n eMa ypo Bcero Konrposbubie | IpaxTiieckne HU3yYeHUst o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 B3anmoneicTBre NOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB 1 0 0 bubnmnoreka HOK
¢ TokoM. MarautHoe noJie. ['unoreza Ammnepa https://m.edsoo.ru/487a8593
Bekrop MmaruutHOM nHAYKIMU. [puHmn cynepno3nuuu bubmmoreka [JOK
2 . . 1 0 0 .
MArHUTHBIX MOJeH. JIMHUY MarHUTHON MHIYKLIHU https://m.edsoo.ru/4clabcch
bubnunorexa LIOK
3 MarsuTHO€ 1moJjie IpOBOJHUKA ¢ TOKOM. OnbIT Dpcrena 1 0 0 https://m.edsoo.ru/d35d5262
N bubnuoreka [{OK
4 Cuna Amrepa, €€ HanpaBIICHUE U MOIYJTb 1 0 0 https://m.eds00.ru/26d9¢5ba
bubnunoreka LIOK
5 Pemenne sanas 1 0 0 https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. IIeKTPOU3MEPUTEIHHBIC 1 0 0 bubnnorexa [JOK
IPUOOPHI https://m.edsoo.ru/ad7718d7
7 Cuna JlopeHua, e€ HanpaBieHHe U MOAYJIb. JIBUxkeHUE 1 0 0 bubnnorexa [JOK
3apsKEHHON 4aCTUIbl B OJHOPOJAHOM MAarHUTHOM I10JIE https://m.edsoo.ru/c97afaal
bu6nmorexa LIOK
8 Pemenne sanas 1 0 0 https://m.edsoo.ru/504e98c7
bu6nmorexa LIOK
9 Pabora et Jloperna 1 0 0 https://m.edsoo.ru/d518be4b
bubmmoteka IIOK
10 Pemenne sanas 1 0 0 https://m.eds00.ru/93617bd9
11 MarnuTHoe nosue B Beuiectse. @eppoMarHeTUKy, napa- u 1 0 0 bubnuotexa [JOK
TUaMarHeTHUKH https://m.edso00.ru/30ff9608
12 OcHoBHBIE CBOMCTBa heppoMarHeTukoB. [I[pumenenne 1 0 0 bubmmoreka [JOK
(beppoMarHeTUKoB https://m.eds00.ru/0b58190a
" " bubmuoreka [{OK
13 Pemrenue 3anau no reme "MaruuTtHoe mnosie 1 0 0 https://m.edso0.ru/5b55¢307
" " but6mmorexa [IOK
14 Pemenue 3amau mo teMe "MarHutHoe IoJie 1 0 0 hitps://m.edsoo.ru/41c4ae8a
15 SIBrienue anexkTpoMarHuTHOM HHAYKIMU. [IoTOK BekTOpa 1 0 0 bubmuoreka [IOK

MarHuTHON MHIYKITHH

https://m.edsoo.ru/b3efa0cl
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but6mmoreka [IOK

16 IC munyxunn https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTpOMarHuTHOM MHAyKIuu Dapanes bubmaorexa LIOK
https://m.edsoo.ru/a6dec188
bubnunorexa LIOK
18 Buxpesoe anexkrpuueckoe noiie. Toku Pyko hitps://m.eds00.ru/15abe140
bu6nmoreka [IOK
19 IJIC MEAyKIUH B ABIOKYIUXCA IPOBO/IHHKAX https://m.edso00.ru/0235cc02
bubnunorexa LIOK
20 Pemerue sanas https://m.edsoo.ru/4dfda618
bubnuoreka [{OK
21 Hpasuio Jlenua https://m.edsoo.ru/bbc22726
NunykrtuBHOCTH. KaTymka MHAIYKTHBHOCTH B LIETIN bubnuorexa [IOK
22 :
MOCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
bubmuoreka [IOK
23 SAsnenne camounaykiuu. DJ{C caMOMHIyKIINN https://m.edsoo.ru/Tee60ca8
24 DHeprus MarHUTHOTO TOJISl KaTYIIKUA C TOKOM. bubnuoreka [IOK
DNEeKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bu6nmorexa LIOK
25 Pemenne sanas https://m.edso00.ru/88f69d2b
26 O06o0meHre u cucTeMaTr3aIis 3HaHUH 110 TeEMe bubnuoreka [{OK
"JnexTpoauHaMuka" https://m.edsoo.ru/76484025
" " bubmuoreka [{OK
27 KontponbHas padoTa mo Teme "IIeKTpoIMHAMHIKA hitps://m.eds00.ru/8ae09h98
28 KonebarenpHas cuctema. CBOOOIHBIE KOJICOAHHMS. bubmuoreka [{OK
[Mapmonnueckue KoeOaHus https://m.edso0.ru/7c1db385
29 Kunematnueckoe u AIMHAMUYECKOE OMKUCAHNE bubnuotexa [JOK
KOJIEOATENBHBIX IBMKEHUI https://m.edso0.ru/87ce9498
2 .B
o | oererme e Bnon e B 10K
p https://m.eds00.ru/e3c99692
SHEPTETUYECKOTO U KHHEMATUIECKOTO OTTMCAHUS
N but6mmoreka [IOK
31 AmMnumnTya u hasa koseoannii https://m.edso0.ru/7a0c439a
32 [Tepron u yactoTa xonedanwuii. [lepro Manbix bubnmoreka [JOK
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CBOOOIHBIX KOJIEOaHNI MaTEMaTUYECKOI0 MasiTHHUKA.
[lepron cBOOOTHBIX KOIEOaHUN PY>KUHHOTO MasiTHUKA

https://m.edsoo.ru/e0399319

33 3aryxaromue Konedanus. BeiHyXIeHHBIC KOTeOaHus. bubnmnoreka HOK
Pe3onanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOTICOHHA https://m.edsoo.ru/6add2644
bubnunorexa LIOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koHpepenmus "MexaHnnyeckue KoiedaHus B bubnnoreka [JOK
36 " :
MY3BbIKAJIBHBIX HHCTPYMEHTAX https://m.edsoo.ru/8ef587be
37 O0001IeHrEe ¥ cUCTEMATH3alMs 3HAHUH 110 TEME bubnunoreka LIOK
"Mexanunueckue kosiebanus" https://m.edsoo.ru/eb84182f
38 OnexkrpoMarHuTHele Konebanus. KonebareabHblil KOHTYD bubmiorexa LIOK
: https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUIUTYIBI 3apsiia
39 KOHijlCiIICElTOpa C aMIUTUTYIO0M cpmmy foxa 15 : buGnuorexa LIOK
https://m.eds00.ru/093f9afl
KoJe0aTenbHOM KOHTYpE
40 3aK0H COXpaHEHHS SHEPTUHU B UACATLHOM KOJeOaTeTbHOM bubmuoreka [IOK
KOHTYpE https://m.edsoo.ru/d1e2d543
a1 3aTyxarolue IeKTPOMarHUTHBIE KOeOaHusl. bubnnorexa [JOK
BbIHYX1eHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUs https://m.eds00.ru/5e668619
42 IIepemeHHBI TOK. Pe3ucTop u KOHIEHCATOP B LIEH bubmmnoreka HOK
MEPEMEHHOTO TOKa https://m.eds00.ru/84836152
43 Karymika "HIyKTUBHOCTH B IIETIH IIEPEMEHHOTO TOKa bubmorexa IIOK
https://m.edsoo.ru/cfa307af
44 3akon OMa 1St SJIEKTPUYIECKOH TIeNMH TEPEMEHHOTO TOKa bubmuorexa [JOK
https://m.edsoo.ru/8bae38e6
45 Mo1HOCTh IEPEMEHHOT0 TOKa. AMIUTUTYAHOE U bubnuoreka [IOK
JEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHUS https://m.edsoo.ru/lcac6c4c
46 Pe3oHaHC B 25IeKTpUYECKOH TIeTTH bubmnorexa [JOK
https://m.edso0.ru/087506df
47 Pemenue 3agau bubmmorexa LIOK

https://m.edsoo.ru/al6836a4
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Wneansubrif Tpanchopmarop. [IpousBoacTso, nepenaya u

bubnunoreka LIOK

48 noTpeOIeHUE NEKTPUUECKONH SHEPTUU https://m.edsoo.ru/f97418ae
DKOJIOTHYECKUE PUCK OM3BOJICTBE
49 3neKJITpI;)P:I)IEIeprI;HpEyHI/II>fyI;)P; IIT/IIéHI/(I)JIi:([)BZIS{I/IH buGnuorexa LIOK
’ - https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KH3HU
bubnunoreka LIOK
S0 Pewenne sanas https://m.edsoo.ru/ee6677ed
bub6nmoreka [IOK
o1 Pemerue sanas https://m.edsoo.ru/7cab59f8
52 O06o0011IeHre U CUCTEMAaTU3allisl 3HAHUH 110 TeME bubmuoreka [IOK
"DneKTpoMarHuTHBIE KosieOaHus" https://m.edsoo.ru/401024a9
53 MexaHuuyeckre BOJHbI. XapaKTePUCTUKUA MEXaHUYECKUX bubmmoreka [JOK
BOJIH https://m.eds00.ru/a58e109f
54 CaolicTBa MEXaHUYECKUX BOJIH buGnuorexa LIOK
https://m.edsoo.ru/d9ae1000
bubmuoreka [IOK
55 3ByK. XapaxTepuCTHKH 3BYKa https://m.eds00.ru/138b6f09
56 WnudpazByk u ynprpassyk. lllymoBoe 3arpsiznenue bubmuoreka [IOK
OKpY>Karollen cpeibl https://m.edsoo.ru/7380038f
bubnmorexa LIOK
S7 Pemerue sanas https://m.edsoo.ru/cfd918bf
58 DOneKTpoMarHuTHbIE BOJIHBL. U3nydeHue bubnmnorexa [JOK
9JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus IEeKTPOMarHuTHbIX BoJH. CBOMCTBa bubmmnoreka HOK
3JIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana sneKTpoMarHUTHBIX BOJIH. [Ipumenenue bubnuoreka [IOK
60 :
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY https://m.edsoo.ru/49be1f9e
[TpuHIMITBI pagUOCBsI3U U TeeBUACHUS. Pagronokanus. bubnuotexa [JOK
61 o :
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl https://m.eds00.ru/9f96f1f8
" " but6mmorekxa [IOK
62 KonTpomipHas padota o Teme "KoneOaHus U BOJTHBI https://m.eds00.ru/4f7985a0
63 Caert. 3aKOH MPSIMOJIMHEIHOTO pacpoCTpaHeHUsI CBETa bubmaorexa LIOK
) p pactpoctp https://m.eds00.ru/f9566406
64 Pemenue 3amay Ha mprMEHEHUE 3aKOHA MPSMOJIMHEHHOTO but6mmorekxa [IOK
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pacrpoCcTpaHeHHs CBETa

https://m.edsoo.ru/ea32d455

OTtpaxenue ceta. [Lmockoe 3epkaiio. Chepruueckoe

bubnunoreka LIOK

65 3EpKaJio https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBeTa. AGCOMIOTHBIN U OTHOCUTEIBHBIH
nokasarensb npeaomiieHus. [loaHoe BHyTpeHHEee bubmmoreka [JOK
66 oTrpaxkeHue. IIpenenbHbIi yroil MoJIHOro BHYTPEHHETO https://m.edsoo.ru/bc2e55cd
OTpaKEHUS
67 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB OTPAXKEHUS U bubnmnoreka HOK
MPEJTOMJIEHUSI CBETA https://m.edsoo.ru/49d830a9
68 Xop nydeit B npusme. Jucnepcus ceera. Cl10xKHBIN bubmmoreka [JOK
cocraB Oesoro cBera. L{Ber https://m.edso0o.ru/d8elc3be
69 JIunzel. @OKyCHOE PacCTOSHUE M ONTHYECKAasl CUJjla JTUH3bI EH6J_IHOTeKa HOK
https://m.eds00.ru/60441359
70 [TocTpoenue n300pakeHH B TMH3aX U UX CUCTEMAaX. Bu6moteka [JOK
YBenu4eHue JTUH3bI https://m.edsoo.ru/bb53b1d5
7 Pemenue 3a1a4 Ha OCTpOEHHUE N300paKEHU, bubnuoreka [IOK
MOJIy4YaEMBIX C IIOMOILBIO JIMH3 https://m.edsoo.ru/5a868f09
72 I'na3 kak ontuyeckas cucrema bubmaorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [1penens npuMeHMMOCTH bubnnorexa [JOK
T€OMETPUYECKON ONTUKU https://m.edsoo.ru/cd174al0
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUs BH6J?HOTeKa HOK
https://m.edsoo.ru/f32aab06
bubmmnoreka HOK
[ Jlucniepcus ceera https://m.edSO(I)_.Iru/le16cc6e
76 Hurepepenuus ceera E&fﬁfﬁgﬁfﬁ,fcoms
77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS HAOIOICHHS bubmuoreka [JOK
MaKCMMyMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
bubmuoreka [JOK
8 Pemenme sanad m;gs://m.edsogru/3061de2b
79 [Ipumenenue nntepepeHun Egg?ﬁ;f;;gg}é%e dbcs
80 Judpakuus cBeta bubnuoreka [JOK
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https://m.edsoo.ru/12ed04b5

81 Judpakiuonnas pemeéTka. Y cioBre HaO0AeHUS bubnmoreka [JOK

IJIABHBIX MaKCUMYMOB https://m.edso00.ru/f998d964
Bu6mmoteka [JOK

82 Peenne 3anad https://m.edsocI)_.[ru/d58c411a
83 [TonepeuHocTh cBeTOBBIX BOJH. [lomspu3zanus cBeta BH@HOTeKa HOK

https://m.edsoo.ru/e9890fe9
bubnmnoreka HOK

84 Peenne 3anad https://m.edsogru/c56c8158

85 CBeTOBBIE ABJICHUS B IPUPOLE EH6J_IHOTeKa HOK

https://m.eds00.ru/0b36363d

86 O000111eHE U CUCTEMATH3aIU 3HAHUI 110 TEME bubnunoreka LIOK
"OnTuka" https://m.edsoo.ru/8al4748b

87 KonTponbnas pabota o Teme «OnTHKa» Eg&?ﬁ;ﬁé{;gﬁ}émm dda
['paHuIpl MPUMEHUMOCTH KJIACCUYECKOM MEXaHHKH. Bbu6moreka [JOK

88 3aKOHBI JIEKTPOAUHAMHUKA U IPUHIIUTT OTHOCUTEILHOCTH https://m.edsoo.ru/c9bd77cb

89 [Toctynatel ciennaibHONU TEOPUU OTHOCUTEIHHOCTH BH@HOTeKa 0K

https://m.edso00.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOI HHTEPBAI.

90 [Ipeo6pa3zoBanus JlopeHna. ¥YcinoBre NpUUMHHOCTH. bubmuoreka [IOK
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEUIEHHE https://m.edsoo.ru/d83742bb
BPEMEHH U COKPAICHUE JITTHHBI

91 DHeprus U UMMYJIbC PESITUBUCTCKON YaCTUIIBI BH@HOTeKa 0K

https://m.edsoo.ru/853a64fc

92 CBs13bp Macchl C SHEPTUEN U UMITYJICOM PEIATUBUCTCKOMN bubmuoreka [JOK
YaCTHUIIbl. DHEPTHS TOKOS https://m.edsoo.ru/b6258ffa

93 PaBHOBeCHOE TEMIIOBOE U3ITyYEHHE bubmorexa IOK

https://m.edsoo.ru/f54035a5

94 | 3axon cmemenms Buna ]r?tltdgs?ﬁr?f:é(siggﬁcﬁf?&

95 I'umore3a M. [1nanka o kBanTax. @OTOHBI Eﬁ?ﬁ%t;;gﬁi5 £4218

96 DHeprusi 1 UMIyJbC GpoToHa bubnuoteka [JOK
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97 ®oroaddext. OnbiTe A. I'. CToneroBa. 3aKOHbBI bubnmoreka [JOK
doroaddexra https://m.eds00.ru/8c68e5b9
98 VYpasaenwne DitamteitHa st porodddexra. "KpacHas bubnmnoreka HOK
rpanuma” Gorodddexra https://m.edsoo.ru/01ef4556
bub6nmmoreka [IOK
99 Hasnenue ceeta. Oneitel 1. H. JIeGenena https://m.eds00.ru/64b4f966
. bubnunorexa LIOK
100 | BonHoBEIe CROHCTBA HaCTHI https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoins. Jnuna BonHbl ae bpoiinia u pazmepsl bubmmoreka [JOK
101 . .
00J1acTH JTOKATM3AINUN ABVKYIICHCS YaCTHUIIBI https://m.edsoo.ru/5df8bafl
102 | KopmyckynsspHO-BOJTHOBOH Jyallu3m bubmorexa HOK
https://m.edsoo.ru/8ccab62a
bubmuoreka [{OK
103  dudpakius 3JeKTPOHOB Ha KpHUCTAIIAX https://m.eds0o.ru/30dbalsc
104 Crneuunduka usmepenuit B Mukpomupe. COOTHOILICHHS bubmmoreka [JOK
HeomnpezaenénHocrel ['elizenbepra https://m.eds00.ru/65783dec
bubmmoteka IIOK
105 Pemenne rpaguieciux sanad https://m.edsoo.ru/e70195bd
n bubnuoreka [{OK
106 Pemenne pacueTHbIX sazad https://m.edsoo.ru/ee9b3182
KonTponsnas padora no temam: "OcHossl CTO", bubmuoteka [IOK
107 n % n .
KopnyckynsipHO-BOTHOBOM yalinu3m https://m.edsoo.ru/c3de891a
108 OnBITHI 110 UCCIIEIOBAHUIO CTpOoeHUs aToma. [lnanerapuas bubmuoreka [IOK
Mojzenb atoma Pezepdopaa https://m.edsoo.ru/312b750a
but6mmorexa [IOK
109 Ioctynatet bopa https://m.edsoo.ru/404dfa9a
110 Bunsl cnektpoB. CriekTp ypOBHEM 3HEPrUu aToMa bubnuotexa [JOK
BOJIOPOJIA https://m.edsoo.ru/cf74blla
111 | CnonTaHHOE U BBIHY)XJIEHHOE U3JIyu€HHUE CBETa bubmorexa HOK
https://m.edso0.ru/f945d85c
bubnunoreka LIOK
112 Jlasep https://m.edsoo.ru/2288a0c4
113  Hyxknonnas mojens siapa ['eiizenOepra-lBanenko. 3apsn bubnuoteka [JOK
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Y MaccoBO€ YMcIo sapa. M3oTonbl. PaqnoakTMBHOCTH

https://m.edso0.ru/34ada5de

3aKOH paJInu0aKTUBHOTrO pacnana. CBoiicTBa

bubnmorexa [IOK

114 | nonHM3MpYyIOUIEro U3Iy4YeHUs. BiusHue paguoakTHBHOCTH https://m.edsoo.ru/aab98bef
Ha YKUBbIE OpraHu3Msbl. Jlo3umeTpus
DHeprus CBA3U HYKJIOHOB B szpe. SnepHsbie cuibl. Jledekt
Macchl Aapa. SaepHble peakuu. S1epHble peaKkTophI. Bu6mmoteka [JOK
115 ]
[Ipo6seMbl yripaBisieMoro TEpMOSIICPHOTO CUHTE3a. https://m.edsoo.ru/ff1758d0
DKOJIOTHYECKHUE aCHEKThI Pa3BUTHUS SII€PHOM SHEPTEeTUKU
Mertoabl perucTpanyu U UCCIEI0BAHUS JIEMEHTAPHBIX
116 yactull. DyHnameHTanbHble B3auMOAeHCcTBUs. bapuoHsl, bu6nmorexa LIOK
Me30HbI 1 JienToHbl. [IpencraBinenue o CrangapTHOM https://m.edsoo.ru/lac08a5h
Mozenu. KBapk-TiitooHHast MOJienb aipoOHOB
®duszuka 3a npeaenamu CtangapTHoi Mmoaenn. Témuas
117 Marepus u T'eI')Mia;I SHEPrus IIIELI[)I/IHCTBO Q)llldanecxoﬁ bubnnorexa LJOK
p prit. https://m.edso0.ru/c026fd37
KapTUHBI MUPa
118 OTanel pa3BUTUS AaCTPOHOMUH. 3HAUEHHE aCTPOHOMHUU Bubmrorexa LIOK
p p ' p https://m.edsoo.ru/ad73e145
IIpuMeHUMOCTE 3aKOHOB (PU3UKHU 711 OOBICHEHHUS
119 i pI/I 0JIb] KOCMHUYECKHX O((IS)LGKTOBHMGTOI[LI bubanorexa LIOK
PHD o https://m.eds00.ru/39c44028
ACTPOHOMUYECKHUX UCCIIEAOBAHUI
120 CoBpeMeHHbIE ONITHYECKUE TEJIECKOIbI, PAIUOTEIECKOIBI, bubmuoreka [IOK
BHeaTMoc(epHast aCTpOHOMHUS https://m.edsoo.ru/4877aale
121 Bun 3Bé3nn0r0 HeOa. Co3Be3nus, spKue 3BE3/IbI, MIAHETHI, bu6nmorexa LIOK
HUX BUIUMOE JIBHKEHHE https://m.edsoo.ru/aac588eb
122 Conneunas cucrema. Connie. CollHeUHasi aKTUBHOCTb. bubnuotexa [JOK
Ucrounnk sueprun CosHIa U 3BE3T https://m.edso0.ru/22748eb4
3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTUKU. Jlnarpamma but6mmorexa [IOK
123 " d " .
CIEKTPaJIbHBIN KJIaCC — CBETUMOCTD https://m.eds00.ru/42169944
124  3Be3anl IIaBHOM MOCIENOBATEILHOCTH bubmiorexa LIOK
https://m.edsoo.ru/b3cb766¢
Bayrpennee crpoenne 3BE31. CoBpeMeHHBIE
125 m gT fTaBJICHI/I:IpO i oplcxonlcI eHI/IIf u 3BorronM CoJHIla 1 Brbmrorexa [IOK
p" A p e A H H https://m.edsoo.ru/d09da494
3BE37. DTaIbl )KU3HU 3BE3T
126  Mineunsiii [lyts — Hama ['anaktuka. THIbl ralakTHK. bubmuoteka [JOK
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UEpHble bIpHI B SApax ralakTHK

https://m.edsoo.ru/7cd10a0a

Bcenennas. Pacimpenue Beenennoit. 3akon Xa606:a.

bubnunoreka LIOK

127
Teopus bosbuioro B3peiBa. PenukroBoe nu3nydeHue https://m.edsoo.ru/3dbdf0d2
. bubnunorexa LIOK
128 | MacmrabHas cTpykrypa Beenennoii. MertarainakTuka
PYKTIP https://m.eds00.ru/ce234633
" bubmuorexa [{OK
12 H
9 epeméHHbIe MPOOIeMbl ACTPOHOMHH https://m.edsoo.ru/d37doffe
dusnyeckuil npakTukyM no teme "Hcecnenosanue
MarHMTHOT'O TOJISl HOCTOSIHHBIX MAarHUTOB" WIIH
130 | "HccnemoBaHue CBOMCTB (heppOMarHeTUKOB" win bubmnorexa [IOK
" o https://m.edso0.ru/67361aef
HccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa Ha
pamKy ¢ TOKOM"
duznyeckuil npakTukym 1o teme "M3mepeHue cuisl
131 Awmnepa" win "M3yyeHue 3aBUCUMOCTH CHJIbI AMIiepa OT bubmmoreka [JOK
cwiibl Toka" uinm "OnpeneneHue MarHUTHOM MHAYKIIMY Ha https://m.edsoo.ru/fcae91e9
OCHOBE M3MepeHus cuiibl Ammepa"
®uznueckuil npakTUKyM 1o treme "MccnenoBanue
132 | sBieHUS dMEKTPOMATHUTHON MHIYKIIUU'" HITH https://m.edso0o.ru/c36658da
"OnpeneneHre HHAYKIIMY BUXPEBOTO MarHUTHOTO moJs"
®duznueckuil npakTukyMm no teme "McciaenoBanue
133 | sBneHUs CaMOI/Il:;-I I?III/I\I/I" win "COopka Mg enu bubmaorexa LIOK
YKL A p A https://m.edsoo.ru/b8fb6391
NIEKTPOMAarHUTHOIO reHepaTopa
duznyeckuil npakTukyM no teme "M3mepenue nepuona
134 CBOOOIHBIX KOJII)e6aHI/I§;[{HTﬂH0r0 U1 pI/IHHOFO P Bubmmorexa HOK
n Py https://m.eds00.ru/5d159d35
MasITHUKOB
135 Ousznyeckuil npaktukyM no teme "IIpeobpasoBanue bubnuoreka [IOK
SHEPrUH B PYKUHHOM MasTHHUKE" https://m.edsoo.ru/a28026bd
dusnyeckuil npakTukyM no teme "Hccnenosanue
136 MEPEMEHHOTO TOKa Yepe3 MOCIeA0BATEIbHO COTMHEHHBIC bubnunorexa LIOK
KOHJIEHCATOp, KaTylKy U pe3ucrop” win "MccnenoBanue https://m.edso0.ru/89dc2d90
paboThl HCTOYHUKOB CBETA B IIETIH NTEPEMEHHOI0 TOKa"
dusndeckuil IpakTUKyM 1o Teme "M3yuenne mapameTpoB bubnmnorexa [JOK
137 y " :
3BYKOBOW BOJIHBI https://m.edsoo.ru/b100661a
138  ®wusnyeckuii npakTUKyM 10 Teme "M3mepeHue bubmuoteka [JOK
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nokaszaresis mpesiomiieHus crekia" uinum "llonyuenune
n300pakeHNs B CUCTEME U3 TIOCKOTO 3epKajia U JIMH3BI"
®duznyeckuil npakTukyM no teme "HccnenoBanue
3aBUCUMOCTH (DOKYCHOTO paccTOSIHUA OT BellecTBa (Ha

https://m.edsoo0.ru/42569eal

bubnunorexa LIOK

139
npuMepe KUIKuX JuH3)" uin "M3mepenue GoKycHOTo https://m.edsoo.ru/b879fb3f
pacCTOSHUS PACCEUBAIOMINX JIMH3"
140 dusnyeckuil mpakTUKyM 1o Teme "Habmronenue bubnmnoreka HOK
TG paKI, UHTEPPEPEHITUHU U TOJSIpU3aIiU CBeTa" https://m.edsoo.ru/8b7ac737
dusnyeckuil npakTukyM 1o teme "OnpeneneHue
141  MMIYIbCA M SHEPTUH PENATHBUCTCKUX YacTHII (mo bubnnorexa [JOK
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX YaCTHUI] B MATHUTHOM https://m.edso00.ru/63756¢47
nose)"
duznyeckuil npaktukym no teme "M3mepenue
nocrossHHoOM [1nanka Ha OCHOBE UCCIEOBAHUS bubnuorexa [{OK
142 " " .
dororddexra” wim "MccnenoBanne 3aBUCUMOCTH CHITBI https://m.edsoo.ru/eb916f82
TOKA 4epe3 CBETOANO]I OT HANPSIKEHUS"
dusnueckuii npakTukyM o teme "HcciaeqoBanue
143 CIIEKTpa pa3 e)ieHHOFZN;TOMa HOT'0 BOAOpOJa U Bubmorexa HOK
pa pasp . p " p https://m.edsoo.ru/ec651eb8
M3MepeHue mocTossHHou Punbepra
®duznueckuil npakTukyM 1o teme "McciaenoBanue
144 aI[I/IoaKTI/IBHOII?O (bOH;HZI WCIIOIB30BaHUEM JI03UMeTpa' bubmnorexa [JOK
p " P " https://m.edsoo.ru/c3dabe6e
win "M3ydeHune nornomieHus 0eTa-4yacTHIl aTFOMUHUEM
®dusnueckuil npakTukym no reme "Habmonenus
3BE3IHOTO He0a HEBOOPYKEHHBIM TJ1a30M C
WCIIO0JIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN IS
145  OTMPE/ICIEHUS MONOKENNS HeOEeCHbIX 00BEKTOB Ha bu6muoreka [JOK
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31usi CEeBEpPHOTO https://m.edsoo0.ru/1072021e
nostymapus 1 spkue 38€3ab1" nian "Habmonenus B
Tesieckon JIyHbl, IJIaHET, TYMAHHOCTEHN U 3BE3IHBIX
CKOIUICHUI"
O06o061eHre u cucTeMaTu3anus 3HaHui. Ponbs ¢pusuku u
o N but6mmorekxa [IOK
146 | acTpoHOMHH B SKOHOMHYECKOH, TEXHOJIOTHICCKOH,
. . https://m.edsoo.ru/ad6ddeed
COLIMATILHOW U ATHUYECKOH cepax NesTeNbHOCTH YeloBeKa
147 O000111eHE U cUcTEMAaTH3aIid 3HaHui. Poib U MecTo but6mmoreka [IOK

(bU3UKH U aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHHE

https://m.edsoo.ru/18f19f7c
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MHUpa

O06001IeHne 1 cucreMaTu3anus 3HaHuii. Pois
¢uznveckoii Teopun B HGopMUpOBAHUM MIPEICTABICHUHN O

148 | dusHYecKoil KapTUHE MUPA, MECTO (PU3UIECKON KapTHHBI buGnuorexa LIOK
P bé, P https://m.eds00.ru/e7d400f4
MUpa B 00IIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O PUPOE
149 O06o00mmeHue 1 cucTeMaTHU3alys 3HaHUH 110 TEMe bubmuorexa [IOK
"Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cucTeMaTU3als 3HaHU| TI0 TeEMe bubmmoreka [JOK
"Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0011IeHre U CUCTEMAaTH3allisl 3HAHUH 110 TeME bubnuoreka [{OK
"lunamuka" https://m.edsoo.ru/2dfbafc5
O00011IeH1E U cUcTeEMAaTH3aIus 3HaHui no teme "CraTuka bubnunoreka LIOK
152 " .
TBEPAOIO Tena https://m.edsoo.ru/3cca482e
O06o0muIeHne 1 cucTeMaTU3aIMs 3HaHUH 110 TeMe "3aKOHBI bubnuoreka [IOK
153 " :
COXpAHEHUS B MEXaHUKE https://m.edsoo.ru/32a4d1a0
154 O60061eHre u cucTeMaTu3alus 3HaHui o Teme "OCHOBBI bubmuorexa [IOK
MOJIEKYJISIPHO-KUHETHUECKO Teopun” https://m.edsoo.ru/ed440ca8
O06001eHre U cucTeMaTU3alus 3HaHUu#| 10 TeMe bubmmnoreka HOK
155 n n .
TepmoauHamuka. TerioBble MallIMHbI https://m.edso0.ru/c63f7c10
O06o00mmenre 1 cucTeMaTH3aIlys 3HaHUH 110 TeMe bubmuoreka [{OK
156 n n .
ArperartHble cocTosiHUs BeniecTBa. Da3zoBble nepexoabl https://m.edsoo.ru/1d36b5b1
157 O06o011eHre 1 cucTeMaTH3alys 3HaHui 1o TeMe bubmmnoreka HOK
"JnexTpuueckoe mnose" https://m.edsoo.ru/3bf0def9
O06o0mmenne 1 cucTeMaTH3alds 3HaHHUH 110 TeMe bubmuoreka [{OK
158 " s = n .
ITOCTOSIHHBIN DIIEKTPUYECKUM TOK https://m.edso00.ru/71453ee6
O06o061eHre u cucTeMaTu3anus 3HaHui o Teme "Toku B bubnuotexa [JOK
159 " .
Pa3IMYHBIX CpEIax https://m.edso0.ru/3d40077a
160 O060061eHre U cucTeMaTH3alus 3HaHU#| 10 TeMe bubmuoreka [JOK
"MarnutHoe nose" https://m.edsoo.ru/3b4c06ae
161 PesepBHblil ypok. O60011€HNE U CUCTEMaTH3alHsl 3HAHUH bubnuoreka [IOK
110 TeMe "DJIeKTpOMarHuTHasi MHAyKuus" https://m.edsoo.ru/053e2248
162 PezepBHblit ypok. O00011I€HNE U CUCTEMAaTH3AIHS 3HAHUH bu6nuorexa [IOK

o teMe "MexaHnuyeckue Kosjaeoanus"

https://m.edsoo.ru/d6310bfd
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163 PesepBHblil ypok. O60011€HNE U CUCTEMAaTHU3alHs 3HAHUH 1 0 bubnmoreka [JOK
1o Teme "DJIeKTpOMarHuTHBIE KoJieOaHus " https://m.edsoo.ru/5e2bb83d
PezepBHblit ypok. O0001I€HNE U CUCTEMATH3AIHS 3HAHUH bubnuoreka [JOK
164 " " 1 0 .
1o TeMe "MeXaHU4YeCKHUE U SJIEKTPOMArHUTHBIC BOJHbI https://m.edsoo.ru/96a7a2dd
165 PesepBHblil ypok. O60011eHNE U CUCTeMATHU3alHs] 3HAHH M 1 0 bubmmoreka [JOK
1o teme "Onruka" https://m.edsoo.ru/52ad1603
166 PezepBHblil ypok. O000IIeHNE U CUCTEMATH3AIMS 3HAHUH 1 0 Bu6mmoteka [JOK
110 teme "OcnoBbl CTO" https://m.edsoo.ru/5bec1c65
PezepBHblil ypok. O000IIeHNE U CUCTEMATH3AIMS 3HAHUH bubnuoreka [JOK
167 " . " 1 0 .
1o Teme "KoprnyckynsipHO-BOIHOBOM Jyallu3m https://m.edsoo.ru/f7c59d38
168 PezepBHblil ypok. O60011I€HNE U CUCTEMAaTH3alMsl 3HAHU I 1 0 Bu6moteka [JOK
1o TeMe "®u3uka aroma" https://m.edsoo.ru/1f511654
P i . i
169 naroue D arownoro naps nonevenmapmes 1 0 Bubmrorexs LIOK
" AP P https://m.eds00.ru/905c5ce0
JaCTHIL
170 Pe3zepBHbIit ypok. O6001IEHNE U cUCTEMAaTH3AIMsI 3HAHUH 1 0 bubmmorexa LIOK
1o Teme "DieMeHThI acTpopu3ukn" https://m.edsoo.ru/2bffb94c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
NpOBEPsSIEMOT0
pe3yJbTara

10.1

10.2

IIpoBepsiemMble npeMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOH 00pa30BaTebHOI MPOrpaMMbl
cpeaHero oduiero 00pa3oBaHus

JIeMOHCTpHpOBAaTh Ha TMpHUMEpax pojdb U MecTo ¢(u3uku B  (HOPMUPOBAHHH
COBPEMEHHOM HAy4yHOW KapTHHbBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHUKU H
TEXHOJIOTHM, B IPAKTUYECKON EATEIbHOCTH JIIOACH

VY4YuTHIBaTh TPAaHUIIBI IPUMEHEHUSI W3YUYEHHBIX (PH3UYECKUX MOJEICH: MarepuaibHas
TOUKa, MHEpLMalbHas cucTeMa OTCcUYETa, aOCOJIIOTHO TBEPAOE TENO, UICANbHBIN ra3;
MOJICJIA CTPOEHUS I'a30B, KUAKOCTEH U TBEPABIX TEJI, TOYCUHBIN DJICKTPUUYECKUN 3apsi
— IIpY pelleHNH (PU3NYECKHX 3a1a4

10.3

Pacnio3naBath ¢usnueckue siBiIeHUs (MPOIECChl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
MEXAaHWKH,  MOJEKYJIIPHO-KMHETUYECKOM  TEOpUM  CTPOEHMs  BellecTBa U
JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEHMHOE ABUKCHUE,
CBOOOJHOE MaJeHHUE Tell, IBUKECHUE 110 OKPYXHOCTH, UHEPLHs, B3aUMOJIEIICTBHE TEI;
maddy3us, OpOYHOBCKOE IBUKECHUE, CTPOSHHUE KUAKOCTEH 1 TBEPBIX TEJ, U3MEHEHHE
o0bEMa TeJl MpH HarpeBaHUM (OXJAXKICHUHU), TEIUIOBOE pPABHOBECHE, HCIApEHHE,
KOHJICHCAllWsl, IUIABJICHME, KPUCTAUIM3alMs, KHUIIEHWE, BIIAXHOCTb BO3/AyXa,
MOBBIIICHUE JAaBJICHUs Ia3a IIPU €ro Harpe€BaHUMU B 3aKPBITOM COCYZE, CBA3b MEXKAY
rapaMeTpamMu COCTOSIHUS Ta3a B M30IPOLECCaxX; JIEKTPU3ALUA Tell, B3AUMOJCHCTBHE
3aps 0B

10.4

10.5

10.6

OnuceiBaTh MEXaHHYECKOE JIBIDKEHUE, HCIONb3ysd (PU3MYEeCKHe  BEITUYHHBIL:
KOOpJAMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMITYJIbC
Tena, KUHETHYECKas OJHEPrus, IOTEHIMaIbHas JHEPrus, MeXaHuueckas paboTa,
MEXaHWYECKass MOITHOCTh; TIPY OMUCAHUM MPABMIILHO TPAKTOBATH (PU3UUYCCKUN CMBICI
UCIONIb3YEMBIX BEJIIMYMH, HX OO0O3HAYEHUS M EAUHHIIBI, HAXOIUTh (OPMYJIBL,
CBSI3BIBAIOIIUE TAHHYIO (DU3HUYECKYIO BEJIMYUHY C APYTUMHU BEITMUNHAMU

OnuceiBaTh M3YYEHHbIE TEIUJIOBBIE CBOWCTBA TEJI U TEILJIOBBIC SIBICHMS, HCIOJbB3YS
¢u3nyeckre BeJIMYMHBL: IaBI€HUE ra3a, TeMIepaTypa, CpeIHAs KHHETHYeCKas SHepIrus
XaO0THYECKOr0 JIB)KEHMSI MOJIEKYJ, CPEIHEKBAJIpaTU4HAs CKOPOCTb MOJIEKYJI,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, paboTa raza, Ko3(Q(QUIUEHT MOJIE3HOrO
NEHCTBUS TEIUIOBOTO ABUTaTElNsl; IPU ONMUCAHUM MPAaBUIBLHO TPAKTOBaTh (PU3MUECKUN
CMBICJI MCIIOJIb3YEMBIX BEIMYMH, UX O003HAUCHHs W €IUHMIIbI, HaXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BEJIMYUHY C APYTUMHU BEIHMUMHAM

OnuceIBaTh U3Y4YEHHBIE 3JIEKTPUUECKHUE CBOIMCTBA BEILIECTBA U DJIEKTPUUECKUE SIBJICHUS
(mpouecchl),  HUCHONBb3ys  (U3NYECKUE  BEIMYMHBL:  DJIEKTPUUYECKUHA  3apsj,
JIEKTPUYECKOE T0JIE€, HAIPSKEHHOCTD IO, MOTEHIMAN, PA3HOCTh OTEHIUAIIOB; IIPH
ONMCaHUM MPABUIBHO TPAKTOBATh (DPU3MUYECKHI CMBICT HMCIIOJIb3YEMbIX BEJIHYUH, MX
0003HaUYEHUSI U €IMHULIBL; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEIIMYUHAMHU

10.7

10.8

aHAJM3UPOBaTh (hpU3HUYECKHe MPOLECChl U SBJIECHUS, UCIONb3Ys (PU3MUECKUE 3aKOHBI U
NPUHLIMIBL: 3akoH BceMupHoro tarotenus, |, Il u Il 3akonst HpioToHa, 3akoH
COXPAHEHHS MEXAHMUYECKOM DOSHEpPruu, 3aKOH COXPAHEHUS WMIIYJbCa, MPUHLHAI
CYNEpHO3ULIMA CHWJI, IPUHUUI PAaBHONpPABUS MHEPLHUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ta30BHIE 3aKOHBI, CBS3b
CpeAHel KHHETHYECKOH HHEpPruu TEIUIOBOIO JIBM)KEHUS MOJIEKYNI € aOCOJIOTHOM
TEMIIEpaTypoi, MepBbIi 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsiza, 3akoH KynoHa; mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPAXKEHHUE U YCIOBHS (TpaHUIlbl, 00JaCTH) TIPUMEHUMOCTH

OOBACHATH OCHOBHBIE NPHUHLMIIBI JEUCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB; paziauyaTh YCJIOBUS MX O€30IacCHOrO HCIIOJIb30BaHMs B TOBCEIHEBHOM




KHU3HHU

10.9

10.10

10.11

BEIONHATE 9KCIIEPUMEHTHI TT0 MCCIICIOBAHUIO (PM3UYECKUX SBICHUH U MPOIECCOB C
UCTOJB30BAHUEM NPSMBIX W KOCBEHHBIX M3MEPEHUH; IMPH 3TOM (OPMYIHUPOBATH
npobneMy (3amady) U TUMOTE3y YYEOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOT0 000PYI0BaHUS, POBOJAUTH OIBIT M (POPMYTUPOBATH BHIBOIBI

OcymiecTBIATh MpsIMbIE M KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEIMYUH; MPU ITOM
BbIOMPATh ONTUMANBHBIA CIIOCOO U3MEPEHUs] M HUCIOJIb30BATH W3BECTHBIE METO[bI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCHMOCTH MEXKIY (PU3MUECKUMH BEIMYMHAMH C HCIOJIb30BaHHEM
HPSMBIX U3MEPEHHI; TIPH TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3YIIBTAThI
MOJTyYCHHOM 3aBHCUMOCTH (PM3MUYECKUX BEIMYHH B BUAE TalOiuil U rpadukoB, nenath
BBIBOJIBI IO PE3yJIbTaTaM MCCIIEIOBAHUS

10.12

CobmoiaTh mpaBuia 0€30MacHOro Tpyja MpU MPOBEACHUU UCCIEIOBAHUNA B paMKax
y4eOHOT0 HKCHEPUMEHTa, YUeOHO-HCCIEI0BATEIbCKONH U MPOEKTHOM AEATEIBHOCTU C
HCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOPaTOPHOro 000pyA0BaHUS

10.13

10.14

10.15

Pemarp pacu€rHble 3ajaud C SIBHO 33JaHHON (U3MYECKON MOJENbI0, HCIOJIb3Ys
(¢u3nuecKkre 3aKOHBI M TPHUHIIMIIBI; HA OCHOBE aHAIM3a YCIOBUS 3a/Ja4d BBIOMPATH
(bU3MYECKYI0 MOJIEINb, BBIICIATh (PU3NUEcKre BEIUYUHBI U (HOPMYIbI, HEOOXOIUMbIE
I €€ pelieHus, NPOBOJAUTh pPacU€Tbl U OLEHUBATh PEATBHOCTh IOJYYEHHOIO
3HAYCHUS PU3NICCKON BEITUIHHBI

Pemrate xauecTBEeHHBIC 3aJlavyu: BBICTPAUBATDL JIOTUYCCKH HCIIPOTUBOPCUYHUBYIO LICIIOYKY
paccyx(z[eHHﬁ C OHOpOﬁ Ha HU3Y4YCHHBIC 3dKOHBI, 3daKOHOMCPHOCTH H (l)I/IBI/ILIGCKI/Ie
SIBJICHUA

Hcnonp30BaTh NpU pemieHHH y4eOHBIX 3a/ad4 COBPEMEHHBIE HWH(OpPMAlMOHHEIE
TEXHOJIOTUM Il TIOWUCKA, CTPYKTYpUPOBAaHHUS, WHTEPIPETALHMUA W IPEICTABICHUS
y4eOHOH W HaydyHO-TIONMYJSIPHOM WHGOpMaNWu, TMONYYCHHOH U3  Ppa3IMyHBIX
MCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATh M0OJTydaeMyro HH(OpMaIuo

10.16

[IpuBomuTe mpuUMepsl BKIAZa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BHUTHE HAyKH, OOBICHEHUE TIPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTUN

10.17

10.18

Hcnonb30BaTh TeopeTHYECKHE 3HAHUS MO (U3MKE B IOBCEJHEBHOM KU3HHU s
oOecnieueHrs 0€30MacCHOCTH TpU OOpalllEeHUH C MNpudoOpaMu U TEXHUYECKUMU
YCTPONCTBaMHU, JUI COXPaHEHHs 30pOBbs U COOJIIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAOIIEH cpee

PaGorare B rpymnme c BBINOJIHEHHEM PA3JIMYHBIX COLIMAIBHBIX POJEH, MIaHUPOBAThH
pa®oTy Tpynmbl, palMOHAIBHO pacHpeAeisTb O0O0A3aHHOCTH M IUIAHUPOBATh
ACATCIIBHOCTD B HCCTAHAAPTHBIX CUTyallUAaX, aICKBATHO ONCHHUBATH BKJIAJ KaXXI0I'o U3
YYAaCTHHKOB TPYIIIBI B PEHICHUE PaCCMATPHBAEMON MTPOOIIEMBI

11 KITACC

Kopn
MpPOBePsieMOro
pe3yJabrara

111

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl
cpeaHero o0uero oopa3oBaHus

JleMoHCTpHpOBaTh Ha IPUMEPaX POJib U MeCTO (U3UKUA B POPMUPOBAHUN COBPEMEHHOM
HAay4yHOM KapTHUHbI MHpA, B pPAa3BUTUU COBPEMEHHOM TEXHHUKM U TEXHOJOTHH, B
MPAKTUYECKON JIEATETLHOCTH JIFOJCH, IIEJIOCTHOCTh U €AMHCTBO (HU3UUYECKON KapTHUHBI
Mupa

11.2

YYuTHIBaThH T'paHULlbl TMPUMCHCHUA U3YUYCHHBIX (I)I/ISI/I‘{CCKI/IX MO,[[GJIGI\/'IZ TOYCYHBIMN
BJ'IGKTpI/I'—IeCKI/II\/'I 3apAan, sacpHad MOACIIb aTOMa, HYKJIOHHAA MOJCJIb aTOMHOTO AApa IIpru
pCHICHUN (I)I/I3I/I"ICCKI/IX 3aga4

11.3

Pacno3naBath (I)I/I3I/I‘IGCKI/IC SABJICHUSA (npoueccm) 1 OOBSICHATH UX HA OCHOBE 3aKOHOB




11.4

115

ANIEKTPOAMHAMHUKY W KBAaHTOBOW (DU3UKHU: 3JIEKTPUUECKAss MPOBOAWMOCTH, TEIUIOBOE,
CBCTOBOC, XHMMHYCCKOC, MArHuTHOC HeﬁCTBHH TOKa, BSaHMOﬂCﬁCTBHe MartduToB,
9JIEKTPOMAarHuTHAsT MHIYKIUS, IEHCTBHE MAarHUTHOTO IOJISl HAa MPOBOJAHUK C TOKOM H
JBWDKYIIUICS 3apsia, 3JIEKTPOMAarHUTHBIE KOJeOaHUsT M BOJIHBI, TNPSMOJIHMHEHHOE
pacnpocTpaHeHUE CBETa, OTPAXKEHHUE, NPeJOMIICHHE, WHTepPEepeHIHs, TU(paKius u
NOJISIpU3alUsl CBETa, JUCHEpPCHs cBeTa, (orodiekTpuueckuil 3¢dext (horodddexr),
CBETOBOC JAaBJICHUE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aroMa BOJAOPOJA,
CCTCCTBCHHAA U HCKYCCTBCHHAA PAIMOAKTHBHOCTDb

OHI/ICBIBaTB I/I3y‘-ICHHbI€ CBOﬁCTBa BE€IICCTBA (BHCKTpI/I‘-IeCKI/IC, MAarduTHBIC, OIITUYCCKUC,
AJICKTPUYECKYIO TPOBOJMMOCTh PA3IUYHBIX CpEl) M DSJICKTPOMArHUTHBIC SIBJICHUS
(mporiecchbl), UCTONB3YS (U3MUYECKUE BEIMYMHBL SJICKTPUUYECKUN 3apsij, CUja TOKa,
AJICKTPUUYECKOE HAMPSDKEHHE, MIEKTPUIECKOE CONPOTUBIICHHE, PA3HOCTh MOTEHIINAJIOB,
OJIC, paboTta TOKa, MHAYKLIMS MarHUTHOrO TmoJjisA, cuia Awmrmepa, cuwia JlopeHiia,
WHIYKTUBHOCTh KATYIIKU, YHEPTUS AJIEKTPUUYECKOTO M MAarHUTHOTO TOJICH, TIEPHOJ U
qacToTa KoJieOaHWii B KojeOaTenhbHOM KOHTYpE, 3aps]l U CHJa TOKa B IpoIecce
TapMOHHMYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHUH, (OKYCHOE PACCTOSIHUE M ONTHYECKas
cuiia JINH3BI, HpI/I OIIMCaHnH HpaBI/IJIBHO TpaKTOBaTB q)HSI/IIICCKI/Iﬁ CMBICJI
UCIIONB3YEMBIX BENUYMH, HX OOO3HAUeHUs M EJAWHUIIBI; YKa3blBaTh (POPMYIIbL,
CBS3BIBAKOIIIHC I[aHHYIO (1)I/I3I/I'-ICCKYIO BGJII/I‘-II/IHy C IIpyFPIMI/I BCIIMYNHAMU

OnucelBaTh M3y4yEHHBbIE KBAHTOBBIEC SIBICHUS M IPOLECCHI, HCIOJIBb3YsS (PU3NUYECKUE
BEIIMYUHBI: CKOPOCTb DJIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YacToOTa CBETa,
SHEPTHUs U UMIYNbC (HOTOHA, IIEPHOJ MOTYypacaa, SHEPTUs CBA3H aTOMHBIX sJep; MU
ONUCAaHUM TPABUIIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCIOJIB3YEMBIX BEIMYHMH, MX
0003HAYCHHSI U €AMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PH3UYECKYIO
BEJIMYMHY C APYTUMH BEJTMUYMHAMM, BBIYUCIATH 3HaUYCHHE (PU3UUECKOM BETMUUHBI

11.6

AHann3upoBaTh (PU3NUECKUE MPOLECCHl U ABJICHUS, UCIONIb3Ys (PU3NUECKUE 3aKOHbI U
OpUHLMIBL 3aKOH OMa, 3aKOHBI MOCJIE0BATENbHOTO U MapaJlIeIbHOIO COEIMHEHUS
IPOBOJHUKOB, 3aKoH JDxoynst — JIeHua, 3aKOH 3JIeKTPOMarHuTHOM MHIYKLMH, 3aKOH
NPSIMOJIMHEMHOTO paclpOCTpaHEHHsI CBETa, 3aKOHBI OTPAKEHHsS CBETa, 3aKOHBI
IpEeJIOMIIEHUS] CBeTa, ypaBHeHHe OHHIUTeHHa uid GoTosdderra, 3aKOH COXpaHEHUS
SHEpPruM, 3aKOH COXPAHEHHS HMMITYJIbCa, 3aKOH COXPAaHEHUs 3JIEKTPUUYECKOro 3apsija,
3aKOH COXpPaHEHMs MacCOBOTO YHMCIA, NOCTyJaThl bopa, 3aKOoH paguoaKTHBHOTO
pacmaza; TMpU  3TOM  pa3iuyaTh CJIOBECHYIO  (OPMYIMpPOBKY 3aKOHa, €ro
MaTeMaTHYeCKO€e BbIpAXKEHUE U YCIOBUS (TPaHUIIbl, 00JIACTH) IPUMEHUMOCTH

11.7

OnpenensaTs HanpaBiIeHUE BEKTOPAa MHIAYKIIMM MarHUTHOTO TOJISl IPOBOJAHUKA C TOKOM,
cuibl Amnepa 1 cuisl JlopeHa

11.8

11.9

Ctpouth W OMHUCHIBATH HM300pakeHHE, CO3/7aBaeMOE IUIOCKUM 3epKajioM, TOHKOH
JIMH30M

Brimonaars OKCIICPUMCHTBI IO HMCCIICAOBAHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUU U mponeccoB €
UCIIONIb30BAaHUEM TPSAMBIX U KOCBEHHBIX H3MEPEHMIi; MPU 3TOM (POPMYITHUPOBATH
npoOiemMy (3a7ady) ¥ THUIOTE3y y4yeOHOTO HKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI

11.10

OcyiecTBISATh MpsIMbIE M KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIMYWH; TMPU ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 HW3MEPEHHsS M MCIOJb30BaTh HW3BECTHBIE METOIBI
OLIEHKH ITOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

HccnenoBaTh 3aBUCHMOCTH  (PM3MYECKUX BEIMYMH C MCIIOJIB30BAaHUEM MPSIMBIX
U3MEpPEHM; NpU ATOM KOHCTPYHpPOBaTh YCTAHOBKY, (PUKCHUpOBaTh pPE3yJbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIWYHMH B BHJE TaOiMIl U rpaduKoOB, J1€NaTh
BBIBOJIBI 10 pPE3YyJIbTaTaM HCCIEAOBaHUS

CoOmroaTe mpaBuia 0€30MacHOTO TPyAa NP MPOBEICHUHM HCCIEIOBAHUN B paMKax
y4e0HOr0 SKCIepUMEHTa, YIeOHO-HCCIeI0BATENbCKOM U MPOCKTHON IEATENBHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEILHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS

Pemate paC‘-IéTHLIC 3aJa4d C SBHO 3aJaHHOM (I)HSHHCCKOﬁ MOZCIIbIO, HCIIOJIb3Ys




¢u3nueckrue 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHajIM3a YCIOBMS 3aJauyd BBIOMpAThH
¢u3nUecKyr0 MOZEb, BBIACTATh (PU3HMUECKUE BETUYMHBI U (HOPMYJIBI, HEOOXOIUMBIE
Uil e€ pelIeHHs, HPOBOAWUTH PAcU€Tbl M OIECHUBATh PEATHHOCTH MOJIYYEHHOTO
3Ha4YeHUs (PU3NIECKOIN BETHUMHBI

11.14

11.15

Pemiate kauecTBeHHBIC 33/1a4M: BBICTPAUBATh JIOTUUECKH HETIPOTUBOPEUMBYIO LIETIOUYKY
paccy X JIeHUH C OMOpod Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3HUECKUe
SIBIICHUS

Hcnonb30BaTh TpU  pELICHUHM Y4YEOHBIX 3aJad COBpPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJOTMM U1 IIOMCKA, CTPYKTYPHPOBAaHMS, WHTEPIPETALMUA M IPEICTABICHUS
yuyeOHOIl ¥ Hay4YHO-TIONMYJSpHOW HWHGOpPMAIMM, TOJYYEHHOW W3  Pa3IUYHbIX
UCTOYHUKOB; KPUTHYECKH aHAJIM3UPOBATh M10JIydaeMyro HH(OpMaIuio

11.16

11.17

11.18

11.19

OOBSCHATH MPHUHLMIIBI JACUCTBUS MAIlMH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pa3iaryaTh yCIOBHS UX 0€30MaCHOTO MCIIOJIB30BAHMSI B IOBCEAHEBHON KU3HU

[TpuBOANTE MPUMEPHI BKJIA/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE IIPOLECCOB OKPYXKAIOLIEr0 MHUpPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUI

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUA 110 (1)I/I3I/IKC B HOBCCI[HGBHOﬁ KU3HU JIA
obOecrieueHrs 0€30MaCHOCTH TMpU OOpalleHuHu ¢ MpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJII COXpPaHEHHUS 3J0POBbS M COOIIOJEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYXAIOUIEH cpeae

Paborats B Tpynmne C BBIIOJHCHUECM pPa3jIMYHbIX COIHAJIbBHBIX pOJIGfI, IJIaHUPOBATb
paboTy TpYIIbI, palUOHAIBHO paclpeAensiTh O0S3aHHOCTH U IUIAHUPOBATH
ACATCIIBHOCTD B HCCTAHAAPTHBIX CUTYyaAllUAX, aICKBATHO OLICHUBATL BKJIAJ KaXKIOTO M3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTpuBaeMoil mpoOaemMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITACC

Kon

pasiena KOH MPOBEPHEMOro 3JIEMEHTA HpOBepﬂeMbIe 3JIEMEHTHBI COACPKaHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

®dusnka — Hayka o mpupoze. Hayunble mMeToabl No3HaHUsA
1.1 OKpyJKarolero Mupa. Posb 3kcrepumMeHTta W TEOpUHM B
npolecce MO3HaHUs IPUPOJIbl. DKCIEPUMEHT B (PU3UKE

1 MonenupoBanue (QU3MYECKUX SBICHUH U IPOLECCOB.
Hayunble rumnore3pl. ®Dusznueckue 3aKOHbI M TEOPUHU.
I'panunel npumMeHUMOCTH (GU3MYECKUX 3aKOHOB. [lpuHImn
coorBercTBUs. Ponp u mecto ¢u3uku B (HopMUPOBAHHH
COBPEMEHHON Hay4yHOW KapTUHBI MHUpPa, B MPAKTUYECKOU
NEeITeIbHOCTH JII0ICH

2 MEXAHUWKA
KMHEMATUKA

Mexanndeckoe JABHKCHUC. OTHOCHUTENBHOCTh
MCXaHHNYCCKOI'O ABMXKCHUA. Cucrema orcuéra. TpaeKTopI/m

1.2

211

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs
CKOPOCTh) ¥ YCKOPEHHE MaTepPHAIbHON TOUKH, UX TMPOEKIUU
Ha Oocu cucTteMbl KoopauHat. CloKeHHe NEpEeMEIIeHU Hu
CIIO)KEHHE CKOPOCTEi

212

PaBHOoMEpHOE M pPaBHOYCKOPEHHOE  IPSAMOJIMHEHHOE
nBIKeHUe. ['paduky 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH U NEPEMEIEHUS MATEPUAIbHONM TOYKH OT
BPEMEHHU

2.13

214 CBoOoaHoe nagenue. Y ckopeHrue cBOOOIHOTO MaCHUs

2.1 KpuBonnueliHoe  nBukeHHMe. PaBHOMEpHOE  JBHJKEHHE

MaTEpUAIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBasi CKOPOCTH,
JTUHEHas CKOPOCTb. Ilepuon u 4acToTa.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.15

TexHuueckue YCTpOﬁCTBaI CIIMAOMCETP, ABUIKCHUC CHAPAIOB,
LCTIHBIC U pCMCHHBIC IICPEaaYn

2.16

[IpakTuueckue pabotsl. Mi3MepeHre MITHOBEHHOM CKOPOCTH.
Hccnenosanue COOTHOLICHUSA MEXKIY Iy TSAMU,
MPOMIECHHBIMA  TEJIOM 3a IOCJEAOBATEIIbHBIE pPaBHBIC
2.1.7 MIPOMEXKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM JIBHKEHHUU C
HavyaJIbHOW CKOPOCTBIO, PaBHON HYI0. M3yueHue NBHKEHUS
mIapvKa B BS3KOM JXKHMIAKOCTU. M3ydeHuwe nBukeHus Tena,
OpOILIEHHOTO TOPU30HTAIBHO

JMHAMUKA

IIpunnun orHocurensHOocTH ['ammnes. IlepBblii  3aKOH

221 N
Herorona. IHepunanbHble CUCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHIMN cynepno3uium cuil

29 Bropoit 3akoH HeroToHa Ui MarepuanbHOM TOYKH B
' 2.2.3 uHepuuaibHoil cucteme otcuéra (MCO). Tpertuit 3akoH
HeroToHa 17151 MaTepruanbHBIX TOYEK

3akoH BceMupHoro TsaroteHus. Cuna Tspkectu. IlepBas

224
KocMu4eckasi ckopocTb. Bec Tena

2.2.5 Cuia ynpyroctu. 3akoH ['yka




2.3

2.2.6

Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHUS CKOJIbXKEHUS U
cuna TpeHus mnokos. Koapduument tpenusa. Cuna
COTIPOTHUBIICHUS NPU JBUKCHUHU TeJa B AKUJAKOCTH WU ra3e

2.2.7

2.2.8

[loctynatenbHoe ¥ BpalaTelbHOE JABH)KEHHE aOCOIIOTHO
TBEPAOTO Tella

MOoOMEHT cuJibl OTHOCUTEIBHO OcH BpauieHus. Iliedo cuibl.
VYcnoBus paBHoBecust TBEpaoro tena B MCO

2.2.9

2.2.10

231

Texunyeckue YCTpOﬁCTBaZ IIOJIIHNITHHUKH, JABHUXKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

[Ipaktrueckue paboThl. M3ydeHue nBHKEHHs Opycka IO
HAKJIOHHOM INIOCKOCTH IOJ JSHMCTBHEM HECKOJBKHX CHIIL.
HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3ZHUKAIOIIUX
B jaedopMmupyemMoll TpYyXHHE M PE3WHOBOM O0O0pasie, ot
BenuuuHbl ux gaedopmanuu. HcciaemoBaHwe — yCIOBHM
paBHOBECHSI TBEPAOTO TEA, UMEIOLIETO OCh BPAILICHUS

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMnynsc MarepuanbHOM TOYKHM, CHCTEMBI MATEPHUAJIBHBIX
TO4eK. MIMIyJIbC CHIIBI U U3MEHEHUE UMITYJIbCA TEJIa

2.3.2

2.3.3
234

3akoH coxpaHeHus wumnyinsca B HMCO. PeaktuBHOE
JIBUKECHHE

Pabora cuinl
MormHocTh cribl

2.35

2.3.6

2.3.7

Kunernueckass sHeprus MarepualbHOM Touku. Teopemao
KMHETUYECKOU SHEPrUu

[TorenunaneHas sHeprus. IloTeHnManbHas 3HEPrus ynpyro
neGopMUpOBaHHOW MpyXHUHBL. [loTeHUManbHas SHEpPrus
Tesa BOJIM3U TOBEPXHOCTH 3eMIIU

[loreHnmaneHble W HEMOTEHIHATbHBIE CHIIBL. CBsI3b PabOTHI
HEMOTEHIHAIbHBIX CHWJI C HW3MEHEHHEM MeXaHHYeCKOH
SHEPrUU CHUCTEMbI Tell. 3aKOH COXpPAaHEHHUS MEXaHWYEeCKOU
SHEPrUu

2.3.8

YprrI/Ie " HECYIIPYTHUEC CTOJIKHOBCHU

2.3.9

TexHuueckue yCTpOWCTBA: JBH)KEHHUE PAKET, BOJOMET,
KOIED, PYXKUHHBIA IUCTOJIET

2.3.10

[IpakTuyeckue paboTsl. M3yueHue cBsi3u cKopocTell Tel mpu
Heynpyrom ynape. McciaenoBaHue cBA3M pabOThl CHIIBI C
N3MEHEHHEM MEXAHUYECKOM HEPIUNU Tea

MOJIEKYJIAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.11

OcHoBHbIE MIOJIO’KEHUS MOJIEKYJISIPHO-KUHETHYECKON
teopuu. bpoyHoBckoe aBmxkenue. [duddysusa. Xapaxtep
JBUKEHMSI U B3aMMOJIEHCTBHS YaCTHI] BEILIECTBA

3.12

3.1.3

3.14

Mopenu cTpoeHusi ra3oB, XKUIKOCTEH U TBEPIBIX Tel HU
00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJEJIEH
Macca wmonekyn. KonudectBo BemiectBa. IlocrosiHHas
ABoraapo

TenmoBoe paBHOBecue. Temmeparypa U €€ H3MEpPEHHE.
[IIxana remneparyp Llenbcus

3.15

Mopens  upeanbHoro raza. OCHOBHOE  ypaBHEHHE
MOJICKYJIIPHO-KUHETHYECKOM TEOPHH HICATbHOTO Ta3a




3.2

3.3

3.16

AOcoiroTHas TeMIiepaTypa Kak Mepa CpeIHeH KUHETHUECKOU
SHEPrMU TEIUIOBOrO JIBMKEHWs dvactul rasza. [llkana
temnepatyp KenpBrHa

3.1.7

VYpasnenue Knanelipona — MenneneeBa. 3akoH JlanpToHa

3.18

l'azoBbie 3akoHBI. M3omporecchl B HWACaTbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: M30TEpPMa, H30X0pa,
nzobapa

3.1.9

TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

3.21

[Ipaktuyeckne paboTel. M3MepeHne Macchl BO3IyXa B
KJIaCCHOW KoMHare. MccienoBaHue 3aBUCUMOCTH MEXKAY
IapaMeTpamMu COCTOSHHS Pa3pEeKEHHOrO rasa

OCHOBbI TEPMOJAMHAMUKHU

TepmoauHamuueckass  cucreMa. BHyTpeHHsAs — sHeprus
TEPMOJIMHAMUYECKON CHUCTEMBI M CIIOCOOBI €€ M3MEHEHUs

3.2.2

3.2.3

3.24

KonnuectBo TemnnoTsl u pabora. BHyTpeHHss sHeprus
0JIHOATOMHOT0 MJI€aJIbHOI'O Ta3a

Bunel Temmonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIIMSA,
n3nydeHue. Tenno€MKocTs Tena. YaenapHas TElI0EMKOCTh
BemecTBa. Pacyér konmyecTBa TEIIOTHI MIPU TEILIONEPEaayYe

[lepBpiii 3aKOH TepMOAMHAMUKH. [IpuMeHeHue mepBOro
3aKOHAa TEPMOJMHAMUKM K H3ompoleccaM. ['paduueckas
UHTepIpeTaus paboThl ra3a

3.2.5

3.2.6

3.2.7

TemmoBele Mammubl.  [IpuHOMOBL  AEHCTBHA  TEIUIOBBIX
MmamuH. [IpeoOpa3oBaHusi SHEPruM B TEIUIOBBIX MAaIlIMHAX.
Koadpdumument mnonesnoro geiictBus (manee — KIIJ)
terioBor MamuHbl. [{ukin Kapuo u ero KII/]

Bropoii 3akoH TepMonuHamuku. HeobpaTtuMocTh mpoieccos
B npupone. TemnoBble aBUrarenu.  IJKOJIOTMYECKHE
POOIEMBI TETUIOHEPTETHKU

TexHudeckue  yCTpOWCTBAa:  JABUIaTellb  BHYTPEHHETO
CropaHusi, ObITOBOI XOJOAMIBHUK, KOHAULIMOHED

3.2.8

IIpaxTrueckue paboThI. H3mepenue yAEIbHOU
TEMI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

[TapooOpa3zoBanue u KoHAeHcanus. VcnapeHue U KUTICHHE.
VnenpHass  Terota  mapooOpa3oBaHUS.  3aBHUCHUMOCTH
TEMIEPaTyphbl KHTIEHUS OT JAaBICHUS

3.3.2

3.3.3

3.34

AOcomoTHAsT W OTHOCUTENbHAas BIAXHOCTh  BO3/yXa.
Hacsiennsiit nap

Tépnoe Tteno. Kpucramnuueckue u amopdHble Telna.
AHn3orponusi CBOMCTB KpHUCTaLIOB. JKHAKHE KPHUCTAJLIBI.
CoBpeMeHHbIE MaTEpHAIIBI
[InaBnenne w©  KpucTauM3auus. YJAenbHas  TEIUIOTa
riaBneHus. CyOnumarus

3.35

ypaBHeHI/IC TEILIOBOro OallaHca

3.3.6

TexHudeckue yCTpOWCTBA: TUIPOMETP U MCUXPOMETD,
KaJIOPUMETP,  TEXHOJOTMU  IOJNYYEHHS  COBPEMEHHBIX
MarepuaioB, B TOM  YHCI€  HAHOMATEpUAJIOB, H
HAaHOTEXHOJIOTUH

3.3.7

[IpakTuyeckue paboTel. M3mepeHne BIa)KHOCTH BO3/1yXa

OJIEKTPOAMMHAMUKA




OJIEKTPOCTATHUKA

DNeKTpu3anusa Tel. OJeKTpuyeckud 3apsa. [IBa Buma

411 SIEKTPUUYECKUX 3aPsI0B

4.1.2 [IpoBOAHMKY, AUDIIEKTPUKH U MOJIYIIPOBOAHUKH

4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

4.1.4 B3aunmopeiictBue 3apsnos. 3akoH Kynona
Onexkrtpudeckoe mnosie. Hanpspk€HHOCTh  AIIEKTPUYECKOTO

4.1.5 nons. llpunnun cynepnosunuu. JIMHUM HanpsKEHHOCTH
JIEKTPUUYECKOTO OIS
PabGora cun oanekrpoctarndyeckoro mnosid.  IloreHuman.

4.1 4.16 PasHocTh noTeHnManos

417 [TpOBOTHUKY U TUAIIEKTPUKH B MIOCTOSHHOM 3JIEKTPHUECKOM
noJie. JluaaekTpudeckas IpOHULAEMOCTb

418 OnexrpoéMkocTb. KongeHcaTop. D1eKTpoEMKOCTb IIOCKOTO
KOHIeHCAaTopa. DHeprus 3apspKeHHOr0 KOHIEHcaTopa
TexHuueckue ycTpOHCTBAa: 3IIEKTPOCKOI, 3IEKTPOMETD,

419 AJIEKTPOCTAaTHYECKAsI 3aIuTa, 3a3eMJICHHE
JIEKTPOIIPUOOPOB,  KOHJIEHCATOpP, KCEPOKC, CTPYHWHBIH
MIPUHTEP

4110 [Ipaktnyeckne paboTel. M3MepeHne  ANEKTPOEMKOCTH
KOHJIEHCaTopa

NOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX CPEJIAX

421 VYCioBUsL  CyLIECTBOBAHMUSI IOCTOSTHHOTO  3JEKTPUYECKOrO
Toka. Mcrounuku Toka. Cuna toka. [locTosiHHBII TOK

4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka Lenu

423 DJNEeKTpUYECKOe COMPOTHBIICHHUE. YIEIFHOE COMPOTHUBIICHHE
BEIIECTBA

424 [TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COSNHEHHUE
IIPOBOJIHUKOB

4.2.5 Pabota snexkrpuueckoro Toka. 3akoH Jxoyns — Jlenna

4.2.6 MOMIHOCTb 3JEKTPUYECKOTO TOKA
aekTpoaBkymas cuia (nanee — 3JIC) um BHyTpeHHee

4.2.7 CONPOTUBIIEHUE HCTOYHUKA TOKa. 3akoH Oma Ay moJHOU
(3amMKHYTOM) 371eKkTpuUeckoil nenu. KopoTkoe 3aMbikaHue
DJNEeKTpOHHAs  NPOBOJAMMOCTb  TBEPIBIX  METAJIOB.

4.2 4.2.8 3aBUCHMOCTh COINPOTHBIICHUS METAJUIOB OT TEMIEPaTyphl.

CBepXIpoBOIMMOCTh

429 OnexTpuueckuid TOK B BakyyMme. CBOICTBa 3JEKTPOHHBIX
ITyYKOB
[TomynpoBOIHUKH. CoOcTBeHHas u nprUMecHas

4.2.10 MPOBOIMMOCTD TOJTYNPOBOTHUKOB. CBOMCTBA P-n mepexo/a.
[TonmympoBOTHUKOBBIE TPUOOPEI

4211 DJNEeKTPUYECKUN TOK B DIIEKTPOJIUTAX. DIIEKTPOIUTHYECKAs
JIrcconranus. JIEKTPOIIU3
DNIeKTpUYecKud TOK B Tra3zax. (CaMOCTOSTENbHBIM U

4.2.12 HECaMOCTOSITENIbHBII paspsa. Paznuunsie THUIIBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [ltazma
TexHuueckue yCcTpoucTBa: aMIEPMETP, BOJIBTMETP, PEOCTAT,

4.2.13 UCTOYHMKM  TOKa, dJEKTpOHarpeBaTelbHble  NPHOOPHI,

JIEKTPOOCBETUTENILHBIE puoopHI, TEPMOMETDP




CONPOTHUBIICHUS, BAaKyyMHbIH JUOJA, TEPMHUCTOPBl U
(hOTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBIN MO/, TATbBAHUKA

4.2.14

[MpakTudeckue padoTel. M3ydeHne cMEIaHHOTO COSAMHCHHUS
PE3UCTOpPOB.

M3mepenne DJIC uCTOYHMKA TOKA W €ro BHYTPEHHETO
conpotusiieHusi. Habmonenue sinexTponusa

11 KJIACC
Kon KoanpoBepsiemoro jieMeHTa IIpoBepsieMbIe 3JIeMEHTBI COepPKAHMS
pasjiena
4 DJIEKTPOANMHAMMUKA
MAT'HUTHOE ITOJIE. DJIEKTPOMATHUTHA A MTHAYKIA
431 IlocTossHHBIE MAarHUTHEL. B3anMOJEHCTBHE IIOCTOSHHBIX
MarHMTOB
MaruutHoe nosie. Bektop MarHuTHOW MHAYKUMH. [IpuHImn
4.3.2 cynepro3uriui. Jlunum maruutHOM uMHAYKIMU. KapTuHa
JUHUI MarHUTHOW MHAYKLUU TOJISl TOCTOSIHHBIX MarHUTOB
MarsuTHoe MoJjie TPOBOAHUKA ¢ TOKOM. KapTuHa nuHMI
433 MOJIsI  JITMHHOTO TPSIMOTO TMPOBOJAHUKA W 3aMKHYTOTO
KOJBIIEBOTO IPOBOJHUKA, KATyIIKHU C TOKOM. OImbIT
Opcrena. BzanmopelicTBue MpOBOJHUKOB C TOKOM
4.3.4 Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuna JlopeHua, e€ Moaylb M HamnpaBieHHE. J[BH>keHHE
4.3.5 3apsDKEHHOM YacTHIbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ota cwbl Jlopenna
4.3.6 SIBieHHE AIEKTPOMAarHUTHON MHYKITUN
4.3.7 [ToTok BeKTOpa MArHUTHON MHAYKIIUU
4.3 438 OJC wuHaykuumu. 3aKOH 3JIEKTPOMATHUTHOM WHIYKLUUU
e Ddapanes
BuxpeBoe onexktpuueckoe mone. OJC wuHAYKIMM B
4.3.9 MIPOBOJIHUKE, JBHUKYIIEMCS MOCTYNATENbHO B OJHOPOJHOM
MarHUTHOM T10JIE
4.3.10 [IpaBuno Jlenua
4311 NHIyKTUBHOCTS. SIBnenue CaMOUHIYKIUH. OJIC
CaMOUHIYKITUU
4.3.12 OHeprust MarHUTHOT'O TOJISl KaTYIIKU C TOKOM
4.3.13 DJIEKTPOMArHUTHOE T0JIe
TexHu4yeckue  yCTpOMCTBA:  TIOCTOSHHBIE  MArHUTHI,
4.3.14 AIEKTPOMArHHUTHI, 3JEKTPOJIBUTaTENb, YCKOPUTENHU
AJIEMEHTAPHBIX YaCTHUIl, HHIYKIIMOHHAS TIeYh
[TpakTueckue paboTel. W3ydeHwe MAarHUTHOTO —IOJIS
4315 KaTylmku ¢ TokoM. MccnegoBanue AEMCTBUSL MMOCTOSIHHOTO
MarHuta Ha paMKy ¢ TOKoM. lccnenoBanue sBIICHHS
AIIEKTPOMATrHUTHOW WHIYKITHH
5 KOJIEBAHUS 11 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHI S
KonebarenpHast  cucrema. CBobOoauple  KoOJeOaHHUSI.
5.1 511 ["apmonnueckue konedbanus. Ilepuoa, yacTora, aMIUIUTyAA
1 (haza xoneOaHmit
512 [IpyXvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasiTHUK




5.1.3

VYpaBHeHue rapMOHUYECKUX Kojebanuii. Kuaemarnaeckoen
JUHAMHUYCCKOC OIITMCAaHHEC KOJIC6E[TCJIBHOFO JABUXCHUSA

5.14

5.15

[IpeBpaleHrie HEPTUH MPU TAPMOHUYECKHX KOJICOaAHUSX.
CBs3b aMIUTMTYABI KOJICOAHWUN MCXOTHOM BEJIMYMUHBI C
aMIUTUTYAaMHU KOJIeOaHu e€ CKOPOCTH M YCKOPEHUs

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
KoneOaHusT B HUACATBHOM  KOJIEOATEJIbHOM  KOHTYpE.
AHanorus Mexnay MEeXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
konebanusmu. Dopmyna ToMmcoHa

5.1.6

3aKOH COXpaHEHMsI SHEPTruu B HJICATHHOM KOJIeOaTebHOM
KOHTYpe

2.1.7

BeIHy)K/ICHHBIE MeXaHUYeCKHe KoyieOaHus. Pe3oHaHc.
PesonancHas kpuBas. BbIHYXIEHHBIC 3JIEKTPOMATHUTHBIE
KoJIeOaHusl.

5.1.8

ITepemennbiii Tok. CHHYCOMATBHBINA TEPEMEHHBIN TOK.

5.1.9

5.1.10

MontHoCTb IIEPEMECHHOI'O TOKa. AMHJ’II/ITy,I[HOC nu
IIGﬁCTBy10HIG€ 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

Tpancdopmarop. [IponsBoacTso, nepegada u norpedieHne
NIEKTPUYECKOM DHEPruu. OKOJIOTMYECKHE PHUCKH IIpU
MPOU3BOACTBE  AJEKTpUYecKoM  sHepruu.  Kymberypa
VICII0JIb30BaHUs JIEKTPOIHEPIUU B IOBCEIHEBHOM JKU3HU

5.1.11

5.1.12

TexHuueckue ycTpoiicTBa: cedicmorpad, 3JIEKTpUYECKUI
3BOHOK, JINHUU 3JIEKTpoIepeiay

[Ipaktnyeckue pabotbl. VcciaenoBaHue  3aBUCUMOCTH
neproJia MabIX KojieOaHui rpy3a Ha HUTH OT JJIMHBI HUTH
U maccsl rpysa. MccienoBanue nepeMEHHOr0 TOKa B LIEIIH
U3  IIOCICNOBAaTENbHO  COCAMHEHHBIX  KOHJIEHCATOpa,
KaTYLIKH U PE3UCTOPA

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521

MexaHuueckue  BOJHBI, YCIOBUSA  pPacHpOCTPaHECHUS.
[Tepuon. CkOpoCTh pacHpOCTpPaHEHUS W JUIMHA BOJIHBIL.
ITonepeuHble U MPOAOJILHBIE BOJIHBI

5.2.2

5.2.3

#H#Par### MutepdepeHiys u nudpakuus MEXaHHMYECKHX
BOJTH

3Byk. CkopocTh 3Byka. I'poMKoCcTh 3Byka. BeicoTa TOHa.
TemOp 3ByKa

5.24

5.25

5.2.6

DNeKTPOMarHuTHbIE  BOJHBL.  YCIOBUS  U3JIYUYCHHS
ANIEKTPOMATrHUTHBIX BOJIH. B3anMHasi opueHTanusi BEKTOpPOB
E, B 1 v B 25IeKTpOMarHuTHO BOJIHE B BAKyyMe€

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXKeHUE,
npenoMiieHue, moispusanus, audpakuus, uaTepdepeHIus.
CKOpOCTB AJIEKTPOMATHUTHBIX BOJIH

Mxana 3IIEKTPOMAarHUTHBIX BOJIH. [Tpumenenue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

528

[TpyHIMIBI paguocBsi3u U TeneBUAEHHA. Pammonoxarus.
DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CpEeabl

TexHHYECKHEe YCTPOWCTBA: MY3BIKAIBHBIE HHCTPYMEHTHI,
yIbTPa3BYKOBasi IUArHOCTHKA B TEXHHUKE W MEIUIIMHE,
pamap, paaWoONpPUEMHHK, TEJICBU30p, aHTEHHA, TelIe(OH,
CBUY-nieun

5.3

OIITUKA




7.1

[IpsamonuHeitHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOM

5.3.1
cpene. JIyd ceera

532 Otpaxkenue cBeta. 3akoHbI OoTpaxkeHUs cBeTa. [locTpoeHue
n300pakeHHH B INIOCKOM 3epKajie

533 [Ipenomnenue cBera. 3aKkoHbl IPEIOMJICHHMSI  CBETa.
AOCONIOTHBIN MOKa3aTesb MPETOMIICHHS

534 [Tonnoe BHyTpeHHee oTpaxenue. IlpenenbHbIl  yron
IIOJIHOT'O BHYTPEHHETO OTPa)KEHUs

5.3.5 Hucnepcus ceeta. CoxkHbIi coctaB 6emoro cera. L[er

CoOwuparonue ¥ paccewBarONINe JIMH3BL. TOHKas JIMH3a.
DOKyCHOE pacCTOSHUE U ONTHUYECKAsl CHJIa TOHKOW JIMH3BI.

5.3.6 [Toctpoenne  w300pakeHWdd B coOHWparomuXx
paccenBapomMX JMH3aX. @DopMyina TOHKOH  JIMH3BL
YBenuuenue, 1aBacMoe JTHH30M

5.3.7 IIpenenbl IPUMEHUMOCTH I€OMETPUYECKON ONITUKHU
Wutepdepenus ceera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBHS
HaOIroAeHUs MaKCHMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHONH KapTHHE OT JBYX CHH(pa3HBIX
KOT'€pEHTHBIX NICTOYHHUKOB

5.3.8

Hudpakmus csera. JudpakuuonHas pemeérka. YcloBue
5.3.9 HaONIOZICHUs TJABHBIX MAaKCUMyMOB TpU  NaJCHUHU
MOHOXPOMaTHYECKOT'0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY

5.3.10 [Tonstpusanus ceera

TexHUYECKHUE yCTPOWCTBA: OYKH, JIyma, Qoroarmapar,
5.3.11 MIPOCKITMOHHBIH ammapar, MHUKPOCKOII, TEJIECKOII,
BOJIOKOHHAS ONTHKA, JU(PpaKIHOHHAS perIéTKa, MOJISPOH/T

IIpakTrnueckue paboTHL. N3mepenue IIOKa3aTelst
5.3.12 npenoMieHus. lccnenoBaHue CBOWCTB H300paKCHHH B
nuH3ax. Habmonenune aucnepcuu cBera
SJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnnBl  NPUMEHMMOCTH  KJIACCUYECKOM  MEXaHHKH.
IlocTynaTel TEOPUHM OTHOCUTEIBLHOCTH: WHBAPUAHTHOCTH

6.1 MOJYJII ~ CKOPOCTH  CBeTa B  BaKyyme, IPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA
6.2 OTHOCHUTETHHOCTH OJIHOBPEMEHHOCTH. 3amensieHue
BPEMEHH U COKpAIEHUE JITTHHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs3p Macchl C DHEPruel W HMIYJIbCOM CBOOOMHOM
YACTHUIIbI. DHEPTHUS MOKOsI CBOOOTHON YaCTHIIBI
KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOW OIITUKU
711 ®otonbl. ®opmyna [lnanka cBsizu sHEpruu GoTOHA C €ro
4acTOTOU. DHEPrus U UMMYIbC POTOHA
712 OtkpeiTne U wuccienoBanue Goroddpdexra. OmbiTe A.T.
CronetoBa. 3akoHbl poTorddexTa
713 VYpaBHenue OiHmTeiiHa 111 (dororddexra. «KpacHas
rparuma Gorodddexra
7.1.4 Hasnenue cera. OnbitTel [1.H. JIeGeneBa
7.1.5 XUMHUYECKOE ICVCTBHUE CBETA

7.1.6 TexHuueckue ycrpoiicTBa: (OTOIEMEHT, (HOTOJATUHK,




COJIHEUHas OaTapesi, CBETOIUO]

1.2

7.3

CTPOEHHME ATOMA

721

Mopgpenb aroma Tomcona. OnbiTer Pezepdopa mo
MCCJIEI0BAHUIO CTPOEHUs aToMa. [Inanerapnas moiens
aToma

71.2.2

7.2.3

IToctynatel bopa. M3nyuenue u nornomeHne GOTOHOB IIPH
MepexoJie aToMa C OJHOrO0 YPOBHS SHEPrUM Ha JIPYroil.
Buaet cnektpoB. CrHekTp ypoBHEW »HHEpPrud aroma
BOJIOpOAA

BonHoBbie  cBoiicTBa wactuin. Bosnbsl e bpoiis.
KopnyckyisspHO-BOJIHOBOM JyaJIu3M. Judpakuus
AJIEKTPOHOB HA KpHUCTAJLIaX

7124

7.2.5

CHoHTaHHOE U BBIHYXKJICHHOE H3JIydeHHUE. YCTPOWCTBO M
OpUHIUN paboThI J1a3epa

TexHudyeckue  yCTpOMCTBa: CHEKTpaJbHbI  aHAIU3
(crieKTpoCKoII), Jia3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktnueckue pabotel. HaOmionenwe — muHeYaToro
CIEKTpa

ATOMHOE A1PO

Meroapl HAOMIOJCHHUST W PETHUCTPAMH  AIEMEHTApHBIX
YACTHII

OtkpeiTie paguoakTuBHOCTH. OmbITel  Pesepdopma 1o
OMpEENIEHUI0  COCTaBa  PAaTUOAKTHUBHOTO  W3IyYEHUS.
CeoiictBa anbda-, OeTa-, TramMMma-u3IydeHus. BrusHue
PaZOaKTUBHOCTH Ha )KHBBIE OPTaHU3MBI

7.3.3

OTkpeiTHE IPOTOHA U HeWTpoHa. HykioHHas Moaens sapa
['eitzenbepra — UBanenko. 3apsg suapa. MaccoBoe 4ucio
siapa. Y30Tonbl

7.3.4

Anbda-pacniag. ONEKTPOHHBII M TO3UTPOHHBIA Oera-
pacnan. l'amma-usnydyenuwe. 3akoH  pajMOaKTUBHOIO
pacrnaga

7.3.5
7.3.6

OHeprus cBsi3U HYKJIOHOB B sape. SnepHble cuibl. Jledekt
Macchl s1pa

ﬂnepHHe PpCaKmuu. ILCJ'ICHI/IC " CUHTE3 AACP

7.3.7

SAnepubiii peakrop. TepmosiepHslii cunte3. [Ipobnemsl u
NEPCIEKTUBBl  SJIEPHOM  SHEPreTHUKU.  DKOJOTHYECKHE
aCIIEKTHI SIEPHOU DHEPrETUKU

7.3.8

7.3.9

DleMEHTapHbIe YaCTUIIBL. OTtkpbITHE MO3UTPOHA.
OyHAaMEHTAIbHBIE B3AUMOAECHCTBUS

TexHuueckne yCTpOMCTBA: TO3UMETP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHas ObomOa

7.3.10

8.1

8.2

8.3

[TpakTuyeckue pabotel. MccnenoBanue TpekoB 4acTHll (T10
rOoTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé3qHoro neba. Co3Be3nus, spkue 3BE3MbI, TIAHETHI,
X BUIUMOEC IBUXCHHUC

Conneunas cucrema. [lnanersr 3emHoi rpynnsl. [1nanersr-
TUTaHThl U HUX CIYTHUKH, KapJIMKOBBIE IUIaHEThl. Maibie
tena CoJTHEYHOH CHCTEMBI

Comnrie, hotocdepa u armochepa. CotHeUHass aKTUBHOCTh




8.4

Uctounuk sHeprum CosHIa v 3BE311

8.5

3BE31pI, WX  OCHOBHBIE  XapaKTEPUCTHKH:  Macca,
CBCTUMOCTb, paanuycC, TCEMIICPATypd, HUX B3aUMOCBA3b.
JnarpaMma «CHEKTPaIbHBIM KJIACC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM IIOCJIE0BAaTEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY IS 3BE3]1 TJIaBHOM MOCIEe10BAaTEIbHOCTH

8.6

Buytpennee CTpOCHUE 3BE3 . CoBpemeHHbIE
MPEACTABJICHUS O MPOUCXOXKACHUM U HBoonMU CoJiHLa U
3BE3. DTanbl )KU3HHU 3BE3T

8.7

Mineunbii  Ilytp — wnama Tanaktuka. ChnupaiibHas
CTpyKTypa ['anaktuku, pacupeneneHue 3B€37, ra3a u MbUIM.
[Tonoxenue u asmxenue Connna B ['anaktuke. [lnockas u
cdepuueckas nmojacucteMsl ['anakTuku

8.8

8.9

Tunbl ramaktuk. Paauoranaktuku u KBazapbl. YEpHbie
JIBIPHI B SIIpaxX raJakTUK

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaOb6ma.
Pazberanne ramaktuk. Bospact u pammyc BcenenHoi,
teopus bonbemoro B3peiBa. Moneins «ropsueit BeeneHHOMY.
PenukroBoe uzinyueHue

8.10

Macmrabnast crpykrypa Bcenennoii. MertaranakTuka.
Hepeménupie mpo0i1eMbl aCTpOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMOBI

CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOoBaHUS

1

IIpoBepsiemble TpedOBaHNUS K MPeIMeTHBIM pe3yJbTaTaM 0CBOEHHSI OCHOBHOIT 00pa3oBaTebHOM
NPOrpaMMBbl cpeHero oduiero o6pa3oBaHus

ChopmupoBaHHOCTE yMEHUW pacro3HaBaTh (QU3WYECKUE SBIICHUS (MPOILECCHI) U
OOBSICHATH MX HA OCHOBE MU3yYCHHBIX 3aKOHOB

Bnanenne ocHoBomojararolmMMu — (PU3MUYECKUMHM  HOHATUSMM M BEJIMYMHAMU,
XapaKTepU3YIOIUMH (pHU3HUECKHE MTPOIECCHI

ChopmupoBaHHOCTE  YMEHHI  NPUMEHSATh  3aKOHBI  KJIACCUYECKOW  MEXaHUKH,
MOJIEKYJISIPHON (PU3HUKH U TEPMOJUHAMUKH, DJIEKTPOJUHAMUKHN, KBAHTOBOU (PU3MKHU IJis
aHaM3a W OOBSCHEHUS SBICHUN MHKPOMHUpPA, MaKpOMHpa M MEraMupa, pa3inyaTh
yciioBusi (TpaHULbl, 0O0JacTH) TNPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IMOHUMATh
BCeoOIMi XapakTep (yHIAMEHTAIBHBIX 3aKOHOB M OTPAaHMYCHHOCTb HCIIOJIb30BAHUS
YaCTHBIX 3aKOHOB;, AaHAJIU3UPOBAaTh (PU3UYECKHE TMPOILECChl, HCIONb3yd OCHOBHbBIC
I10JIOXKEHHUSL, 3aKOHBI U 3aKOHOMEPHOCTH

ChopmupoBaHHOCTH YMEHHUS pa3inyaTh YCIOBHUS MPUMEHUMOCTH MOJEICH (pU3MIecKux
TEJ ¥ TIPOLIECCOB (SIBJICHUI)

ChopmMupoBaHHOCTh YMEHUSI pellaTh PAacUETHBIE 3a/a4d C SIBHO 33JaHHOW M HESBHO
3aJJaHHON (U3MYECKOM MOJeNbl0: Ha OCHOBAaHMM aHajlu3a YCJIOBMsS BbIOUpATh
¢usnveckne MoJeNH, OTBEYAIOIIME TPEOOBAHMIM 3a/Ja4H, TNPUMEHATH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYJaThl (PU3MUECKUX TEOpPUH INpPH HCIOIb30BAHUU
MAaTeMaTHYeCKUX METOJOB PEIICHMs 3a7ad, IPOBOJUTh pACYETBl HAa OCHOBAHMHU
UMEIOIUXCS JaHHBIX, aHAJIM3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METOJIbI PEILICHUS
C Y4E€TOM IIOJIYYCHHBIX PE3YJIbTaTOB

Pemrate kauecTBeHHBIC 3a/aud, TPEOYIOUIME MPUMEHEHUS! 3HAHUI U3 pa3sHBIX Pa3JesioB
HIKOJIBHOTO Kypca (U3MKM, a TakXKe HHTErpalud 3HAaHUN M3 JpPYyrux MpeaMeToB
€CTECTBEHHOHAy4YHOI'0 IIMKJA: BBICTPAWBAaTh JIOTMYECKYIO LENOYKY pPACCYKICHHU C
OIIOPOi Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

Bnagenne OCHOBHBIMH METOJaMU HAy4YHOTO TO3HAHUS, HCIONb3yeMbIMH B (H3UKe:
MPOBOJUTH TPSIMbIE KW KOCBEHHBIE W3MEPEHHUS (PU3NYECKUX BEIWYUH, BBIOUpPAS
ONTHUMAJBHBIA CcMOCO0 M3MEpPEeHHsT U HCIONb3ysd W3BECTHBIE METOJbI  OICHKHU
MOTPEUTHOCTEN W3MEpPEHU, MPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (U3HUYECKUX
BEJIMYMH C MCTOJIb30BAHUEM MPSMBIX U3MEPEHHH, OOBACHATh MONyUYEeHHBIE PE3yIbTaThl,
UCTIONB3Ys (PU3UYECKHE TEOPUM, 3aKOHBI M TIOHATHS, W JIeJaTh BBIBOJBI; COOJIONATH
nmpaBmwiia 0e30MacHOr0 TpyAa MpU MPOBEISHUH HCCIEAOBaHMI B paMKax y4eOHOro
JKCIIEPUMEHTa M  Yy4eOHO-HCCIEA0BATENbCKOW JIEATEIBbHOCTH C  HCIOJIb30BAHUEM
U (POBBIX U3MEPUTENBHBIX YCTPOMCTB U 1a0OPAaTOPHOTO 00OPYTIOBAHUS

ChopmupoBaHHOCTh YMEHHI aHAIM3UPOBATh U OIIEHMBATH TOCJEICTBUS OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEILHOCTH YEJIOBEKA, CBA3AHHOW ¢ (PM3MUECKUMU MPOIECCaMU, C
MO3UIUI  DKOJNOTHYECKOW  O€30MacHOCTH;  MPEACTaBIEHUNH O  palMOHATBHOM
MPUPOJIOTIONB30BAHUH, a TaK)Ke pPa3yMHOM HCIIOIb30BAHUM JIOCTHKEHUN HAyKH U
TEXHOJIOTUH JIJIs TaJbHEHIIIero pa3BUTHUS YeJI0BEUECKOT0 00IIecTBa

10

OBnameHue pasNUYHBIMU  croco0amMu  paboTel ¢ uHpOpMaNHed  (HU3HUECKOTo
COJlepKaHUsI C HCIIOJIH30BAaHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX TEXHOJOTHIA;
pa3BUTHE YMEHUN KPUTUYECKOTO aHallM3a M OLEHKU JIOCTOBEPHOCTH IMOIy4aeMoi
uHpopmManuu

ChopmupoBaHHOCTE yMEHHUN TPHUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHE
MOHATHSA, TEOPUU W 3aKOHBI JUJISl aHajuu3a M OOBSICHEHUS (PU3NUYECKHX MPOIECCOB,
MPOUCXOASAIIMX Ha 3BE3JaX, B 3BE3AHBIX CHUCTEMax, B MEKTAIAKTUYECKOH CpeJe;
IBIKEHUS HEOECHBIX TEN, DBOIONNH 3BE311 U Beerennoit




INIEPEYEHD 2JIEMEHTOB COIAEPXAHUS, ITIPOBEPAEMBIX HA EI'D I1O

POU3UKE

Kon
pasaena/rem
bl

1
11

Kon »j1emenTa

HpOBepﬂeMLlﬁ IJEMEHT COACpPKaHUA

MEXAHUWKA
KMHEMATHKA

111

1.1.2

1.13

MexaHuueckoe — IBU)KEHHE. OTHOCHUTENBLHOCTD MEXaHUYECKOTO
nemxkennd. Cucrema orcuéra

MarepuanbHas TOUKa.

7 TpasKEToOpPHE
E€ pammyc-sekTop:
Fle)=(xlz) wr)=(2)),

TpaeKTopIId,

HepeMellleHIIe:
AF =7 (1)) —F(t)) =7, -7} =
= (Ax, Av,Az),

TV TE.
CIIOXeHIe MepeMeIeHmit:

&y =0 + 1,

CxopocTb MaTepuaIbHOW TOUKHU:
AF

o=_"
At

Ar—{

Ax .
v, =— =X,. aHaJoTI4YHO v, =Y, U.=Z/.
Aty p :

CroxeHHe CKopocTeil: g, =0, + 0, -

Brlunciienne nepeMeleHus U yTi MaTepualibHOM TOUKHU IIPU
MPSIMOJIMHEHOM JIBHJKEHHUH BJIOJB OCH X TI0 TpaduKy 3aBUCUMOCTH

k(1)

1.14

. _ AD .,
VCKOpPeHIe MaTepIAaIbHOI TOUKIL: d = &—L =u/=(a,.a,.a_),
I larsp '

Ao C .
a,=—2% =(u,),'. aHAIOIIYHO 4, =(u_1.]r': a =(v. )"

m_‘n.r—':'




PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHUE:

¥()=xgt+vy t

X(t)
X
0
+
Vv
0X
t
1.15
v, () — vy, = const
Vv
X
(t)
\'
0x
const
PaBHOYCKOpEeHHOE MPSIMOIMHEHHOE IBUKEHHUE:
at:
x(t)=x,+u, t +-2
v(t)=v, +at
1.1.6 a, = const
UE.‘I.’ - U_l‘.'r = EHI (IJ _I]]
v, + U,
HPII IBILKCHINI B OTHOM HAMIPABICHIII IIVIE S = 1 =-r
1.1.7

CBobogHOe majienne. Y CKopeHue CBOOOTHOTO TIaJCHUSI.




Yo o

0 Xo (

JIBuxkeHue Tena, OpOIIEHHOTO MO YIJIOM 0 K TOPU30HTY:

[.‘r{f} =X, + U, =2 +U,cosa-7

P . 2
]\J'{t} =¥, Ut +gJT =1, +Usina- I—ETT

v (f)=u, =uv,cosa

v (t)=uv,, +g1t=v,5mna— gt

=0

(=
X
g =—g=const

KpHBOHHHeﬁHOC JABHXXCHUC. I[BI/I)KGHI/IG MaTepHaﬂLHOﬁ TOYKH I10

OKPY/KHOCTH.
VYrioBas U TMHEHAs CKOPOCTh TOYKHU:
v =wk
\'
wR
[Tpu paBHOMEPHOM JBUKEHHH TOYKH IO OKPYKHOCTH
27T 5
w=—=27m
7
w
1.1.8
T
2
2o
. LleHTpOCTpEMUTENBLHOE YCKOPEHHUE TOYKHU:
2
v




1.2

e

2
R
. IlonHoe YCKOPECHUC MaTepHaﬂLHOﬁ TOYKH

TBépnoe Teno. [locTtynarenbHoe U BpalaTeIbHOE IBUKEHNUE TBEPAOTO

1.1.9
Tela
JANHAMUKA
121 Nuepumanbubie cuctemsl orcuéra. [lepssiii 3akoH HeroToHa. IIpuHiun
- oTHOcuTelpbHOCTH [anmmes
Macca tena. IIlmoTHOCTE BeliecTBa:
_m
=y
P
1.2.2 Vv
m
Cuna. [IpuHUuUN Cynepro3uiy CUL:
FpaBHoaeﬁCTB = Fl + F2+- -
1.2.3




paBHOJCHCTB

Bropoii 3akon Hetorona: 11s marepuanbHoit Touku B UCO

Fy = maq

1.24




Ap = FAt

At
npu

£ = const

Fp Fy
Tperwnit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK:
Frp=—Fy

12

1.2.5

21




1.2.6

3akoH BCCMUPHOI'O TATOTCHUSA: CHJIbI MPUTSKCHUA MCKAY TOYCUHBIMU
MacCaMH PaBHBbI

72
r=c2
7

F
G

R
2

m
1
m

Cunna TsHKeCTH. ]_IeHTp TSKECTH Teaa. 3aBUCUMOCTh CHIIBI TSDKECTH OT

BBICOTHI N HaJT MOBEPXHOCTHIO MIaHeThI paguycom RO:
GMm

= Ry + 1)’

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
Fo=—hr

1.2.7

—kx

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHUsl CKOJIbKEHUS:

1.2.8

Tp

<
UN

Koaddurment tpenns
[aBnenue:

1o

1.29




1.3

CTATHUKA

13.1

1.3.2

—

F

MoOMEHT CHIJIBI OTHOCHTEIBHO OCH BPAILlCHHUS:
M| = Fl, roe | — mutedo cuibr

-

F

OTHOCHUTENILHO OCH, Mpoxojsmiei depe3 Touky O mneprneHIuKyIspHO
PUCYHKY
[enTp macc Tena. LleHTp Macc cucTeMbl MaTEpHAIbHBIX TOYEK:
mra+ mprot...
m + mp+. ..

>

7

.M.




B onHOpOaHOM 11071€ TSAXKECTH

(g = const )

const)
LHEHTP MACC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnosus paBHoBecus TBEpaoro tena B MCO:

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

1.3.3 .
|F+Fy+...=0
HH#HPar###1.3
4 3akoHn [lackans
JlaBienue B sxusikocTu, nokosmeiics B MCO:
###Pars###l.B P =po+pgh




HHHPar###1.3
.6

+

pgh

3akoH Apxumena:

>
>

£ Apx — e BBITECH

Apx

P

BBITCCH

€CJIM TENO U KUAKOCTh nokosaTca B UCO, Tto
7 Apx = 2g 4 BBITECH

Apx

pgV

BBITCCH

YcaoBue miaBaHus Tel

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

HHHPar###1.4
A

NMiynbsc MaTepuabHON TOYKU:

-

p = mv




HMirynsc cucTemsl Ted:

p=ri1tprt.
p
Y
1
HHH#Par##H#1.4
2
+
Y
2
+

3aKoH U3MEHEHUS U COXpPaHCHUA UMITYJIbCA:
###Parl 4 BUCO o

3 AP = A@1+ pote.) = FroemE + FopuounE +-




1BHEITH

At

2BHEIIH

At




B UCO , ecniu

-

Ap =A@+ pr+..)=0

hd -

FlBHeHIH + FZBHEIHH+' ..=0

1BHELIH




2BHENH

0

PeakTuBHOE NBMKEHUE

F
HiHPar# 1.4 V:A(;'<x‘

PaGoTa criibl Ha MajioM MNEPEMCIICHUM

:1=|F|-|;‘l'l.f'|-c05 o=F, - Ax

-{;‘

D
MOIIHOCTD CUIBL:

€CJIN 3a BpEM4A

At
1.4.5
At
paboTa CUibl U3MEHSIETCS Ha , TO MOLTHOCTb CHJIbI
Ad
P=— =F-v-cosu
ﬂf Ar—l
Kunernueckas sHEprus MaTepuaibHOM TOUKH:
p m? p?
KHH 2 - 2m
E
KWH
1.4.6




147

mv

2m

3aKOH U3MCHCHUS KHHETUYCSCKOW SHEPTUU CUCTEMBI MaTePHATbHBIX
toyek: B UCO AEkun = Al + A2 + ...

[ToreHmanbHas 3Heprus:
JJI IOTCHUHUAJIBHBIX CHUJI
A 12 = £ lnoreny — £ 2noreHy . — AL TIOTEHI]

12

E

lmoreHIg

E

210TeHIl

AE

MOTEHI]

IToTeHumanpHask YHEPTUsI MATEPUATIBHOM TOYKH B OJJHOPOIHOM I10JIE




1.5

1.4.8

151

TAXKCCTH

EHOTCHH = ”yh
E
IIOTCHIL
mgh
[TorennuanbHast SHEPTrUs yrpyro AeGOpMUPOBAHHOTO TeJa:
kr?
£ HOTeH[ — T
E
TIOTCHILL
2
kx

3aKOH M3MEHEHHS ¥ COXPAaHEHUSI MEXaHHUCCKOM SHEPTUH:
Erex = Exun T Enoresm,

B IICO AEiex = Agcex senorenn. cun-
B IICO AE,ex =0, eCIH Ascex menoresm. cax = 0

MEXAHUYECKUE KOJIEBAHIM S 1 BOJIHBI
["apmonnueckue kojebaHUs MaTepHalbHON TOYKK. AMIUMTYyAa U (asza
KoJiebannii. KunemaTnueckoe OnrcaHue:
x(f) = Asin( @t +o, ).
v () =x/.
a(f=(v ), =—o'x)=a +a'x=0,
T7I€ X - CMEIICHUE U3 PAaBHOBECHSI.

JlnHamuyeckoe onucaHue:
ma, = —kr,

ma




rae
k= ma?
k
mao
2
. 9TO 3HAYHT, YTO
F,=—kr
F
X
—kx.

9Hepr CTHUYCCKOC OIIMCAaHHUC (SaKOH COXpaHeHI/IH MeX&HH‘IeCKOﬁ
SHEPIHUH):
- -2 N 2
mu . b omus o k4

j— FRETC j—

2 2 2 2

CBsi3b  aMIUIMTYZbl KOJ€OaHMM CMEIIEeHUs MaTepuaIbHOM TOYKH C
aMIUIMTY/IaMU KoJie0aHui €€ CKOPOCTU U YCKOPEHMUS:

Upee =04, =04

[Tepuon u yactoTa KoJeOAHUINA:
2n 1
T = =
o vV
[Tepuon ManbIx cBOOOAHBIX KOJIEOAHNH MaTeMaTUYeCKOro MasTHUKA!

/

1.5.2 I=2m [—
g
[Tepron cBOOOIHBIX KOeOaHUI NMPYKUHHOTO MAasiTHUKA:
m
T =2m,|—
k
153 Beinyxaennsle konebanus. Pezonanc. Pe3onancHas kpubas
[Toriepeunsle U MpoAOIbHbIE BOJHBI. CKOPOCTh PAacHpOCTPaHEHUs U
JUTMHA BOJTHBIL:
154

v
A=v] =—
v




2.1

155

211

~

Wutepdepennmst u nudpaxiyst BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKVJISIPHA S ®U3UKA. TEPMOJAMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA

Mopenn CcTpoeHHMsT Tra3oB, KUAKOCTEM U TBEpAbIX Ten. Ilycts
TepMOJMHAMHUecKass cuctema (Tesno) coctouT u3 N OJMHAKOBBIX
MOJIEKYII. Torga KOJIu4ecTBO BEIECTBA

N m

V) = —= —

Ny w
\'
N
A
N
U




rac

— 4Kciio ABOrajipo, M — Macca CUCTEMBI (Tena),
Y4

u
— MOJIIpHAs Macca BellecTBa

2.1.2 TemnnoBoe IBM)KEHUE aTOMOB M MOJICKYJI BEIIECTBA
2.1.3 BsaumMozeiicTBie yacTuIl BEMIECTBA
2.1.4 Huddy3us. bpoyHoBCcKOE TBHKECHHE
215 Monuens uneanpaoro raza 8 MKT
CBs3p MeXJy [JaBJICHHEM U CpeaHell KUHETHYeCKOH sHepruei
MOCTYNATEeNbHOTO TEIJIOBOTO JBIKEHUS MOJIEKYN HUAEaTbHOro rasa
(ocHoBHOe ypaBHeHue MKT):
p—lm,nu:—zn Ifm""w _in:
rae MO — Macca OJJTHOI MOJEKYJIbI,
N
n=—
14
n
2.1.6 =
\Y
N
- KOHIICHTPAIHAS MOJICKYJT
2.1.7 AoOcomoTHas Temriepatypa: T =t+273K
CBsi3p TeMmIiepaTypbl Ta3a €O CpeAHEH KHHETHYECKOW OJHepruei
MOCTYMNATEeNFHOTO TETJIOBOTO ABMKEHUS €r0 MOJIEKYII:
{ 2
— (my 3
L2 2
2.1.9 VYpaBuenne p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




(Vpaprenne Merrereera — Kiareipora
| BeIpeuKeHHe /114 BHYTPeHHEH 3HEPIHH
VpaBHeHle MeHeneeBa — KiameiipoHa (mpIMeHIIMBIE (o[
3aMIICI):
pRT

pV=%RT = vRT = NkT, p=E.

BrIpaeHHe 18 BHYTpeHHell 3Hepri 0HOATOMHOIO IJIealbH
raza (IIplIIMeHIIMEBIe (POPMEI 3aIIICH):

L‘=%vRT =%dw —3MpT —ve,T= %pV

2L

2.1.11

2.1.12

3aKkoH I[aJIBTOHa AJI1 JaBJICHUA CMECHU PA3pPCKCHHBIX I'a30B:

P =pr1tpot..

1=

N3omporieccrl B pa3peKeHHOM ra3e ¢ MOCTOSHHBIM YUCIOM MoJieKys1 N
(C TOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):

uzorepma (T = const): pV = const ,

uzoxopa (V = const):

Y4
—_ = A
7 o7




const

n3obapa (p = const):

= const

NI

const

I'paduueckoe npeacrapinenue nzonpoieccos Ha pV-, pT-u VT-

JuarpaMMax.
OO0benMHEHHBINA ra30BbIH 3aK0H:
V44 .
— = consi
7
T
pVv
const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HacrplleHHbIe W HEHACBIICHHEIE Mapnl. KauecTBeHHass 3aBHCHUMOCTH

2.1.13 IJIOTHOCTA W JIaBJICHUS HACBIIIEHHOTO Tlapa OT TEMIIEPaTyphl, HX
HE3aBHCUMOCTH OT 00BhEMA HACKIIIIEHHOTO Mapa
Brnaxxnocts BO3ayxa.
OTHOCHUTEIBHAS BIAKHOCTD:
2 napa(7") Prapa(7)
2.1.14 &= = = =

B V4 Hacmmnapa(T ) B r Hacmmnapa(r)




2.2

p

HacepImnapa

M

napa

M

p

HacChIIIapa

M

mapa

M

2115 W3meHeHne arperaTHbIX COCTOSIHUM  BELIECTBA:  HWCIAPEHUE U
KOH/JIEHCAIUS, KUTICHUE KUIKOCTH

21.16 N3MeHeHue arperaTHbIX COCTOSSHMM  BEIIECTBA:  IUIABJIEHUE H
KpUCTAJUTN3AL U

2.1.17 [IpeoOpazoBanue sHepruu B (ha30BBIX EPEXOaax
TEPMOJINHAMUKA

2.2.1 TennoBoe paBHOBECHE U TEMITepaTypa

2.2.2 BHyTpeHnHsis sHeprus

223 Tennonmepenaya kak cmoco0 W3MEHEHHS BHYTPEHHEH OJHepruu 0e3
coBepiteHus paboTel. KOHBEKIHsI, TEMIONPOBOAHOCTD, U3IIyUYEeHUE
KonuyecTBO TEMIOTHI.

294 VnenpHas TEMIOEMKOCTh BEIIECTBA C:

Q=can AT




0

CMAT

VY nenbHas TeroTa mapoodpaszoBanus L: Q = Lm.

2.25 VY nenpHas TemioTa miasiacHus A Q = Am.
Y enbHas TEIIoTa cropanus Tormea g: Q = gm
DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A=pAV
A
2.2.6 =
pAV
Brrancienue padboThI 1o rpaduky mpoiecca Ha pV-auarpaMmme
[TepBbIii 3aKOH TEPMOAMHAMUKH:
Cr=A0p+Ap=(U—U)+ A4
Q
12
AU
12
+
A
12
227
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2
U
1
)
+




12

Annabara:
C12=0=> 4y = (01— ) =AUy,

Q

12

I~

AU

12

2.2.8 Bropoii 3akon TepmoarHamuku. HeoOpaTtumsie npoueccs

[Ipunuune! aeiictBus Ternosbix MamuH. KITI;

— Aﬂm — QH-“‘P _|QKWT| =1_|Qxfm|

2.2.9 Qm Qm QH-?I‘P

2.2.10 MakcumansHoe 3Hauenue KI1/1. [lukn Kapho:




3.1

mMax N = Nygge =

2.2.11

3.11

3.1.2

3.13

3.14

YpaBHeHHE TEIUIOBOTO OallaHca:
01 + 02 + 03‘}‘...: 0

0

OJIEKTPOAMHAMUKA

OJIEKTPUYECKOE ITOJIE

DnekTpu3anus Ten U e€ MposBIICHUs. DIIeKTpUUecKuil 3apsia. [[Ba Buma
3apsana. ODJIEMEHTAPHBIM JJIEKTPUUYECKUN 3apsii. 3aKOH COXpaHEHUs
ANEKTPUYECKOrO 3apsiaa

B3aumogeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:

B OTHOPOAHOM BCHICCTBEC C I[HBHGKTpH‘IGCKOﬁ MPOHUITACMOCTBIO
£

F=k|‘?1|'|1q:_ 1 _|{?1|'{?J

g1 4meg, 1

OnekTpuueckoe nose. Ero neicTere Ha 31eKTpUYeCKUe 3apsiibl
Hanpspk€HHOCTD 31€KTPUYECKOTO MO

N F

4 MPOOHBII




q

NPOOHBIH

[Tone Toueunoro 3apsaa:

£, =L
7
E
r
k
r
2
q
OTHOPOJHOE TI0JIE:
£ = const

const.




KapTunb! muHUN HanpssKEHHOCTH ATUX TOJICH

HOTCHHI/IaJ'IBHOCTI) SJICKTPOCTATHUYCCKOI'O ITOJIA.
Pa3HOCTh MOTEHIIUATIOB U HaIps’KCHUC!

A =qg(P1— $2) =—gAd=qU .
A

12

3.15

IToTennmanbpHas OHEPIuA 3apsaaa B SJICKTPOCTATUICCKOM IIOJIC:

W= g
W
q¢
A=—AW
A
—AW
HOTeHI_II/IaJ'I SHCKTpOCTaTI/I‘-IeCKOI‘O I10JI4:
w
$=—
q

([ IS




CBs13b HaprI}KéHHOCTI/I noji1 W pa3HOCTH IOTCHIOUATIOB

OJTHOPOJTHOTO 3JIeKTpocTaThuueckoro mossi: U = Ed
[TpuHIHMIT CYyTIePIIO3UITNH SICKTPUUECKUX TTOJICH:

E=El+52+,¢=¢1+¢2+

3.16

JIA




[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBeCHS 3aps0B: BHYTPU TPOBOJAHHKA

£t=0
E
3.1.7
1
0
, BHYTPH U Ha MOBEPXHOCTHU IPOBOJIHUKA @ = CONSt
318 JusnekTpukn B 3ieKTpocTaTHyeckoM — mone.  J{usnextpuyeckas
o IIPOHMIIAEMOCTD BEILIECTBA €
Konnencarop. D5eKTpoéMKOCTb KOHIEHCATOpA!
7
C=—
/4
C
U
q
3.19 DNEeKTPOEMKOCTH TUIOCKOT0 KOHJIEHCATOpa:

_£E8 c
= Y SR

&€




eC

HapaJ'IJ'ICJ'H)HOC COCAMHCHNEC KOHACHCATOPOB:
g = ql+ q2+""”l = 02 =""€napam_ ('1 + €2+

1<

3.1.10 !

Hapast




ITocnenoBareabHOE COCAUHECHUE KOHACHCAT OpOB:

U= ”1+02...,Q1=QZ =...,

c

noca




3.1.11

OHeprus 3apsKEHHOr0 KOHAEHcaTopa:

U CUP 2
WC=_q _tY_7
2 2 T 2C




qu

Cu

3.2

3AKOHBLI ITIOCTOSAHHOI'O TOKA

3.21

Cwnna Toka:

[TocTostHHBIM TOK: | = const
Jlnst moctosiHHOTO TOKa ( = It

3.2.2

3.2.3

VYci10BUS CyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hanpspkenne U u OJIC E

3akon OMa 1J1g y4acTKa IeMnu:
/ /4
R




DNEeKTpUYecKoe  CONMPOTHBIEHHE.  3aBUCHUMOCTh  CONPOTHBIICHUS
OJIHOPOJIHOTO TIPOBOJIHMKA OT €ro JJIMHBI M CEYeHUs. YJelIbHOE
COIPOTHBIICHUE BEIIECTBA.

e /
R
3.24 P
S
I
Hcrounnku Toka. 3JIC uCTOYHMKA TOKa:
E — ACTOPOHHHXCI/IH
q
E
q
3.25
A
CTOPOHHHUXCHUIT
BHyTpeHHee conpoTHBIIEHHE HCTOYHHUKA TOKA
3akon Oma J1si TOJHOU (3aMKHYTOM) anekTpuyeckoit nenu: E = IR +1r,
OTKYy/1a
) £
R
3.2.6

Rr




E.r
= R

3.2.7

[TapamiensHOE COeIMHEHNE TIPOBOJHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

A?napann_/‘)l /‘72

napaut

=—+—+.




HOCJ’IC,I[OB&TCJ'IBHOG COCIMHECHUEC ITPOBOJHUKOB:
U=Ul+U2+.,11=12=..,
I?rlocn = 1?1 +1?2+

T1ocn

Pa6ota anexrpuueckoro Toka: A = |Ut.
3akoH Jlxoyns — Jlenua:
ENEY

2

3.2.8 2
Rt

Ha pe3ucrope
2

’ U
RQ=A=7Rt =/ =7t




3.3

We)

>

MoIIHOCTh QJICKTPHUYCCKOI'0 TOKA:

AAd
=— =1IU
Az Ar—s0
TerutoBast MOILIHOCTB, BBIAEISEMAs HA PE3UCTOPE:
2
2 U -
P=I"R=—=JU
3.2.9 R
MoOUHOCTh HCTOYHHKA TOKA:
AA
_ ©T. CHI _
v Ml
Ar—0
CBOOOJIHBIE HOCHUTENHM DJIIEKTPUYECKHX 3apsioB B MPOBOJHMKAX.
3210 MexaHu3Mbl MPOBOAUMOCTH  TBEPIBIX METAUIOB, pAacTBOPOB U
o pacIuIaBoB AIEKTPOIUTOB, rasos. [TonynpoBoaHUKH.
[TonynpoBOAHUKOBBIN THOT
MATHUTHOE I1O0JIE
MexaHnndeckoe B3aMMOJICHCTBME MarHUTOB. MarHuTHoOe moje. Bekrop
MarHUTHOW UHAYKUUH. [IpuHIMIT Cyneprio3uiuy MarHuTHBIX MOJIEH:
F = 51 + 52+ -
331




JInaun WHAYKOUU MAr"tuTHOroO IOJIA. KapTI/IHa JIMHHI HHAYKIIUU
MAargsuTHOrO I10Jid II0JJOCOBOIro M HOI[KOBOO6p&3HOFO IIOCTOSAHHBIX
MAarHuToOB

OneiT Opcrena. MarHuTHoe moje NPOBOAHMKA € TOKoM. Kapruna
3.3.2 JVHUNA MHIYKIMHA MarHUTHOTO MOJIS JUIMHHOTO NPSMOr0 MPOBOJHHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IPOBOJIHMKA, KATYILIKU C TOKOM

Cuna Amnepa, e€ HalpaBJIEHUE U BEJIMYUHA!

F 4 = [Blsina
F
A
333 I[Blsinao.
, TJIE 0. — YTOJI MEX/1y HalpaBJIeHHEM ITPOBOJHUKA  BEKTOPOM
Vs
B

Cuuna JlopeHua, €€ HanpaBJIeHUE U BEJIMYMHA:
Frop = q | vBsina

3.3.4 F

Jlop




| ql vBsina
T7€ 0L — YTOJI MKy BEKTOpaMH

v
\Y
U

V4
B

. [[BI/I)KCHI/Ie 3ap51>1<eHH0171 JaCcTUulbl B OATHOPOAHOM MAaroHuTHOM I10JIC

3.4

SJIEKTPOMAT'HUTHA A MHYKIMA

IToToK BeKTOpa MarHUTHOM MHIYKLIMH:
O =27,8 = Bcosa

o
B
n
34.1 S
BScosa
7 B
.
G79
3.4.2 SIBnenue snexkTpoMarHuTHOM nHAYKIMKU. DJ1C HHaYKIMH
3aKOH 2JEKTpOMarHuTHOW nHAyKuuu dapajes:
AD
343 E=——+ =-0|
Az A=)

\E 'n‘

AT
3.4.4 :

O/1C MHIYKIMK B TIPSMOM TIPOBOTHUKE JUTHHOM |, ABMKYIIIEMcs co
CKOPOCTBIO




(v 1)

)

B OJJHOPOJHOM MarHUTHOM ToJie B:
| £, |= Blwcosa

| E

Blvcosa

, TJIe 0. — yToJI MeX1y BeKTopoM B 1 Hopmaiibio

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

/nv




; €CITH

/
I
1
1
Vs
B
, 1
v
Vv
TO
| £, |= Blv
| E
i
Blv
3.4.5 ITpaBuiio Jlenna
NHIyKTUBHOCTB:
/= (0]
7/
L

3.4.6




3.5

3.4.7

3.5.1

, mmm @ = LI.
Camounnykuusi. 9JIC caMOMHAYKINHN:

AT
E“:_L_L =L,
Aty

3Hepr1/1;1 MAarauTHOIO ITOJIA KaTyIIKU C TOKOM:

W_uz
L7
W
L
2
LI

OJIEKTPOMATHUTHBIE KOJIEBAHM A 1 BOJIHBI

Koneb6arenbubliit KoHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIeOaHHs B
uiealbHOM KO0Je0aTeIbHOM KOHTYpE:

[0(1) = GuaxSin( ¥ + ;)

11[?] =G, = ., CO8( Ol +y ) =1, cos(cat + )
®opmyina TomcoHna:

7 =2n\NLC

—

2

LC




, OTKyZa

27T 1
@y =— = —-
r LC
w
T
2
LC

CBs13b aMITTUTY/BI 3apsiaa KOHACHCATOPA C aMILTUTYI0W CUITBI TOKA MPU
CBOOOJIHBIX  DJIEKTPOMArHUTHBIX  KOJIEOAHUAX B HJICAILHOM
KoJ1e0aTeIbHOM KOHTYpE:

= Lo
[/ ——
o

3aKOH COXpaHEHUs PHEPTUU B UJICATIbHOM KOJIe0aTeIbHOM KOHTYpE:
3.5.2
3.5.3 BbIHYXI€HHBIE 3IeKTpOMarHuTHbIE Kojiebanus. Pesonanc

[Tepemennniii  Tok. IIpom3BoacTBO, mepenaya u  MOTpedIeHHE

ANEKTPUYECKON SHEPTUU
3.5.4 cu* LI* _cu’l_ LI’

+ = e = T — const.
2 2 2 2

CBoiiCcTBa JIEKTPOMArHUTHBIX BOJH. B3anMHasi opreHTaIs BEKTOPOB B

355 AIIEKTPOMArHUTHOM BOJIHE B BaKyyMe:

£F1ALlc




3.6

3.5.6

3.6.1

IHxana QJICKTPOMArduTHBIX BOJIH. HpI/IMCHeHI/Ie QJICKTPOMArduTHBIX
BOJIH B TCXHHUKEC U 6I)ITy

OIITHUKA

IIpsMonuHEHOE pacnpoCTpaHEHUE CBETa B OAHOPOJHOW Cpele.
Toueunslil ucrounuk. Jlyu cera

3.6.2

3aKOHBI OTpPaXCHUA CBCTA.

a=/pf

olB

S

3.6.3

[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae

3.6.4

3aKOHEBI MPpEIOMIJICHUS CBECTA.

IIpenomnenue caera:
n\sine = nysinf




AOCOIIIOTHBIH TTOKa3aTelb IIPEIIOMIICHUA:

c
7460 = —
abc v
n
abc
\'
C

OTHOCHUTEIBHBIN TTOKA3aTENb IPETOMIICHUS:

7y Uy

72 = ——= —

OTH ”1 VZ
n
OTH
n
1
n




Xopx my4eil B Ipu3Me.
V1=V, My =t
CooTHolleHHE YacTOT W COOTHOLICHHWE JUIMH BOJH IIPHU IIepexoje

MOHOXPOMAaTHYECKOIO CBETAa Yepe3 IPaHMIly pas3jieia IBYX ONTHYECKHX
cpen:

3.6.5

n,<n, ny

[lonHOE BHYyTpEHHEE OTpaXKEHUE.
IIpenenbHbIi yroi MOJIHOrO BHYTPEHHETO OTPAKECHHUSL:
, 1
Sin @y, =—=—
72 o1 77,

Sina




3.6.6

3.6.7

CoOupatonue ¥ paccewBaroniye JHH3bL. ToHKas nuH3a. DOKycHOE

pacCTOAHNUE U OIITHYECCKasd CHUJia TOHKOM JIMH3EI:

0_1
O

W)

dopmyiia TOHKOHN JTUH3bI:

IS
N
Nl -




yBeJ’II/I‘IeHI/Ie, JaBacMoO€C JIMH30M:

I =

h 1/
7o d

=

| fl

d AT
7 \\F
F\ h

f

o
B ciiyuae paccenBaronieil JIMH3bI:




3.6.8
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4.1

3.6.9

3.6.

3.6.11

3.6.12

1

XoJ ny4da, NpoLeauero JIMH3Y 04 TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMU
onTtuieckoit ocu. ITocTpoenne n300pakeHN TOYKHU U OTPE3Ka MPSMOK B
COOMPAIONINX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMax

doTtoanmnapat kak onTuyeckuii mpudop. ['ma3 kak ontuyeckas cucrema
Wntepdepentust  cBera.  KorepeHTHble  MCTOYHHKH. Y CIIOBHA

HAOMO/IEeHUsT MAakKCUMyMOB U MHHUMYMOB B HHTeppEpEHINOHHON
KapTUHE OT JBYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB:

"

A
MaKCIIMYMBI — A=2m—, m=0,+1.£2.£3 |

e

vl
MITHIIMYMEI — A=(2m +1_];, m=0+1+2 %3 _

£l

Hudpakmus cBera. {udpaknuonHas pemiérka. YCIIOBUE HAOIIOACHUS
TJIAaBHBIX MaKCUMYMOB npu HOPMAaJIbHOM naJIcHUM
MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJIHBI A Ha PEmETKY C
nepuoaoMm d:

dsin ¢m= 77%,772:0,+/—1,+/—2,+/—3,,__
dsing

m

n s

Hucnepcus ceera
KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M




41.1 ['unore3za M. [Tnanka o kBantax. @opmyna [Inanka: E = hv

®doToHbl. JHEprus GOTOHA:

m

pc

WNmnynbe ¢poTona:

4.1.2

1o




4.1.3

414

®oroaddexrt. Onbitel A.I'. Cronerosa. 3akoHbl hoTodrdhdexTa
VYpauenue DitHmreliHa 11 potodrddekra:

£ porona = ABBIXOIA + £y

(dotona

ABBIXOIa
+

E

KHMHMax

rie ,

¢doToHa

hc




A BBIXOZA — hv Kp =

A

BBIXO/Ia

hv

Kp

Kp

hc

KUH7712%

KMHMax

mv

max

hc

A wp

=e (/3an




4.2

4.3

415

421

4.2.2

4.2.3

43.1

eU

3amn

[laBiienue cgera.
JlaBneHue cBeTa HAa NOJHOCTBIO OTPAXKAMOIIYIO IOBEPXHOCTh M HA
IIOJIHOCTBIO MOIVIOLIAOLIYI0 IOBEPXHOCTh

OU3NKA ATOMA
IInanerapnas mozens aroma

[Toctynater bopa. M3nydenue u morsouieHre (pOTOHOB MPH MEPEXoe
aToMa ¢ OJTHOTO YPOBHSI SHEPIUU Ha JPYroi:

hv _ e _ E,—E

R n

m
“mr

JInHelyaTeie CIIEKTPBI.
CriekTp ypOBHEW SHEPruM aTOMa BOJOPOAA:

~13,63B
E,=—>—

"

, n=123, __.

1

OU3NKA ATOMHOI'O AIPA

Hyxnonnas monens sigpa [eiizenbepra — MBanenko. 3apsa spa.
MaccoBoe uncio sipa. M3otonst

4.3.2

PaanoakTHBHOCTD.
Anbda-pacnan;

A A4 4
7 X—>75Y+5He

bera-pacnan.
DNeKTpOHHBIN B-pacnai;

A A 0~
X7 Y + je+v,

[Tozutponnsrii B-pacnan:
A A 0= , .,
sX—=0Y + jE+ v,

I'amma-usnydeHnue

4.3.3

3akoH pPaaAnOaKTUBHOI'O pacliaga:
-

MeE)=Nyx2T

N(®)

N

0




4.3.4

HYCTB m — macca PAaAOaKTUBHOI'O BCIICCTBA. TOFI[a
-t

m(t)

m

Hz[epHHe PCaKmuu. I[eJ'ICHI/IC " CUHTC3 SAJACPp




YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISI YYEHUKA

1 Msxumes I'.4., byxosues b.b., Corckuit H.H. «®u3uka. 10 knacc.
VYyeonuk. bazosiii u yriy0naéuusiit yposau. ®I'OCy». — 11-e uzna., crep. —
Mockaga : [Ipocsemenune, 2023r., 432c¢.

2 Msikumes I'.5., bByxoBues b.b., Hapyrun B.M. «®u3uka. 11 kacc.
VYueOnuk. bazoBerit u yrny0néunsiit yposau. ®I'OCy». — 11-e usn., crep. —
Mockaga : [Ipocsemenue, 2025r., 432c¢.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Komonoga JI.®., KonoBasioBa H.A. ®uznka. COOpHUK 3a1a4 U
yrnpaxHeHuH. Y rinyonenusiid ypoBenb. 10-11 knaccsl — M.: U3natensctBo
[Ipoceemenne», 2021r., 271c.

2. 3abonotckuii A.A., Komuccaposa B.®., [lerpoBa M.A. ®usuka. COopHHUK
3aaad. 10 xknacc — M.: U3narenscTBO «/lpodar, 2020r., 238c.

3. 3abonotckuit A.A., Komuccaposa B.®., [lerpoBa M.A. ®usuka. CO0pHUK
3amad. 11 kmace — M.: UznarenscTBo «/Jlpodar, 2021r., 256¢.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

1.OI'NC «Mos mikoiay - pexxum goctyna: https://myschool.edu.ru/
2.Anumanuu GU3NIECKUX 00bEKTOB — pexuM goctymna: http://physics.nad.ru/
3. Kupas dusuka: oOyuarorias nporpamma- pexum jgocryma: http://www.int-
edu.ru/soft/fiz.html

4. Ypoxu (Hu3uku ¢ ucnosib3oBanueM NHTepHETa — PEKUM JI0CTYTIA:
http://www.phizinter.chat.ru/

5. ®usuka.ru — pexxum pocryna: http://www.fizika.ru/

6. du3KKa: KOJUIEKIUS ONBITOB — pexkuM foctyna: http://experiment.edu.ru/
7. ®u3nKa: dNEKTPOHHAS KOJUIEKIUS ONBITOB — PEKUM JIOCTYyIIA:
http://www.school.edu.ru/projects/physicexp

8. ®BI'HY «®enepanbHblii MHCTUTYT MEIATOTHYECKUX U3MEPEHUI» - PEKUM
nocryma: https://fipi.ru/

9. Pemry EI'D, Pemry OI'D — pexxum goctyma: https://phys-oge.sdamgia.ru
https://phys-ege.sdamgia.ru

10. SA-kmacc — pesxxum goctyna: https://www.yaklass.ru/p/fizika

11. Poccuiickas 31eKTpOHHAs IIKOJIa — PeXKUM JocTyma: https://resh.edu.ru/
12. Buneoypoxu — pexum gocrymna: https://videouroki.net/
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